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Dietary Intake and
Cardiovascular Risk
Factors, Part 1. Blood
Pressure Correlates

by William R. Harlan, M.D.; Alan L. Hull, Ph.D.; Robert P.
Schmouder, M.P.H.; Frances E. Thompson, M.P.H.; Frances
A. Larkin, Ph.D.; and J. Richard Landis, Ph.D., University of
Michigan

Introduction

Relationships between nutrition and blood pres-
sure generate considerable public health and medical
interest because of the potential that nutritional
intervention has for prevention and nonpharmacologic
treatment of high blood pressure. Studies of specific
groups and populations have suggested that adiposity,
specific dietary constituents (particularly salt), and
alcohol may influence levels of systolic and diastolic
blood pressure and may be implicated in the pathogen-
esis of hypertension.!-#

The majority of studies have focused on special
groups or populations, many of whom experienced
extremes or changes in nutritional intake. The applica-
bility of findings from special groups to the general
population of the United States has been questioned.
However, with completion of the first National Health
and Nutrition Examination Survey in 1974, an exten-
sive set of nutritional and physiologic data became
available for a representative sample of the U.S.
population.

The first National Health and Nutrition Examina-
tion Survey was the first program in which measures
were collected of nutritional and health status for a
scientifically designed sample representative of the
U.S. civilian noninstitutionalized population over a
broad age range, 1-74 years. The probability sample
design permits estimates to be made for the total
population and at the same time allows for more
detailed analyses of data for certain groups at high risk
of malnutrition: the poor. preschool children, women
of childbearing age, and the elderly.>” This latter
analysis can be realized because of the oversampling of
these high-risk groups. Yet the findings can be applied
to the general population if the design and sample
biases are handled appropriately.

Data from the first National Health and Nutrition
Examination Survey were used to test several a priori
hypotheses regarding nutritional relationships to blood

pressure. For example, previously described relation-
ships between blood pressure and obesity, dietary salt
intake, and alcohol were examined. Aspects of person-
al environment, such as cigarette smoking, oral contra-
ceptive use, and psychological status were analyzed to
verify other reports suggesting an influence on blood
pressure. In addition, numerous variables were
screened for unsuspected associations that might
generate new hypotheses about nutritional or biochem-
ical relationships. To provide a more sensitive search
for associations, both food frequency history and 24-
hour dietary recall were used in analysis, and the
extreme percentiles of dietary intake (0-14 and
85-100) were compared. Several unanticipated and
potentially important relationships were found in this
exploration, and these merit further investigation and
potential confirmation.

Despite the extensive nature of this survey and the
broad range of measurements, some limitations of the
resulting data should be noted initially as they relate to
the analytical approach, results, and interpretation.
First, one of the major goals of the survey was to
determine nutritional and health status in the United
States; the survey was not designed to examine specific
hypotheses regarding nutrition and blood pressure.
Therefore, some nutritional and medical measure-
ments represent compromises in methodology necessi-
tated by a large field survey with more general goals. A
second caveat relates to the cross-sectional nature of
the survey. Only current nutritional patterns and
medical conditions are reliably obtained in a cross-
sectional survey. These patterns may not be represen-
tative of those prior to the survey. Moreover, many of
those surveyed had been informed of a current medical
condition, and the therapy advised may potentially
alter eating behavior, nutritional status, or levels of
serum biochemistries. Therefore, it was often necessary
to exclude these examinees from analysis when current
therapy could bias the relationship.



Highlights

The National Health and Nutrition Examination

Survey of 1971-74 provides the first measures of
nutritional status and blood pressure levels ever
obtained on the same representative sample of the U.S.
population.

Significant findings from the analysis of these data

are as follows:

Of all the nutritional variables in the survey, body
mass index (weight/height?) and adiposity (sum of
subscapular and triceps skinfold thickness) had the
most consistent and important relationships to
systolic and diastolic pressure levels. This associa-
tion was found in every race, sex, and age group
examined.

Measurements of dietary sodium did not have
consistent or significant associations with blood
pressure. The ratio of sodium to potassium in the

24-hour dietary intake data was found to be

directly related to blood pressure levels among
black but not among white adults. However, when
the ratio of sodium to potassium intake was held
constant, the black-white differences in mean blood
pressure levels of adults were minimized or elimi-
nated.

Reported alcohol consumption was related to
systolic and diastolic blood pressure levels. Ab-
stainers and heavy drinkers had higher blood
pressure levels, on the average, than light or
moderate drinkers.

The use of oral contraceptive agents was associated
with higher systolic and diastolic blood pressure
levels in women. This association was found in
every age, race, and body mass index group
examined.

Hemoglobin levels were directly related to diastolic

pressures in men and women even after control for
body mass differences. Hemoglobin levels were not

related to systolic pressures.

Serum inorganic phosphorus levels were inversely
related to systolic and diastolic blood pressure.
Serum calcium had a direct relationship to blood
pressure in women, but not men. The serum
calcium-potassium ratio had an even stronger
direct relationship to blood pressure that was
independent of age, sex, race, and body mass.

Serum urate level was directly related to sys1t01ic4
and diastolic blood pressure levels of adults irre-
spective of age, sex, race, and body mass index.




Methods

Data collection for the first National Health and
Nutrition Examination Survey (NHANES I) was
begun in April 1971, and the initial survey was
completed in June 1974. A detailed description of the
specific content and plan of operation, including the
sample design, has been published,® and only general
characteristics are described here. Field teams of the
National Center for Health Statistics traveled to 65
primary sampling units or areas. They included profes-
sional and paraprofessional medical and dental exam-
iners, along with technicians, interviewers, and other
staff. The selected sample persons for whom appoint-
ments could be made were brought into specially
constructed mobile examination centers that were
moved into a central location in each primary sam-
pling unit area.

Of the 28,043 sample persons selected to represent
the 194 million civilian noninstitutionalized persons
ages 1-74 years in the U.S. population at that time, the
program examined 20,749, or 74 percent of the sample.
This is an effective response rate of 75 percent when
adjustment is made for the effect of oversampling
among preschool children. women of childbearing age,
the poor, and the elderly. Data presenting breakdowns
by race are based on findings from NHANES I of a
sample of 27,730 white and black persons, of whom
20,514 were examined. Estimates in this report are
based on weighted observations; that is, the data
obtained for the examined persons are inflated to the
level of the total population from which the sample
was drawn using the appropriate weights to account
for both sampling fractions and response results. (See
appendix 1.) These analyses are limited to respondents
ages 18-74 years, who were given a single-time
examination during the period from 1971 through
1974. Those under 18 years were not included in these
analyses because growth has an important confound-
ing effect on blood pressure.

A subsample of approximately 20 percent (3,854)
of those ages 25-74 years in the initial sample received
a more detailed examination. An additional sample of

3,059 persons ages 25-74 years was identified to
augment the sample that received the detailed exami-
nation in April 1971-June 1974. This “augmentation
survey”’ (NHANES IA) was conducted in 35 addition-
al sites between July 1974 and September 1975. These
samples are referred to as the “detailed” and “augmen-
tation” components, respectively. Additional measures
(primarily biochemical measurements) were obtained
on persons included in the augmentation survey.” For
this report, analyses utilized the largest number of
persons for whom data were available for specific
independent variables. The text and tables (limited to
data available for those ages 18-74 from the 1971-74
period or 25-74 years from the 1971-75 period)
indicate the data sources used for each analysis.
Appropriate sample weights were used for each sub-
group or combination of groups in the analyses.

Nutritional data

Nutritional status was determined using four
different sources: (1) information on the person’s
dietary intake (kind and quantity of food consumed
and its nutritional value), (2) results of various
biochemical tests made on blood and urine samples to
determine levels of various nutrients, (3) findings of
clinical examinations by physicians and dentists alert-
ed to detect stigmata of malnutrition including de-
formities, infections, and other signs indicative of
nutritional problems, and (4) various body measure-
ments that would permit detection of abnormal growth
patterns, including obesity.

A dietary interview was conducted with sample
persons to obtain information about their total food
and drink consumption during the 24 hours—midnight to
midnight—preceding the interview. Food recall included
foods usually eaten on Monday through Friday. This was
followed by recall questions about the frequency of food
intake for the preceding 3 months *"* The dietary inter-
view lasted approximately 20 minutes (maximum allow-
ance, 30 minutes) and usually was administered in the



mobile examination center. A small percent of the
interviews took place in subjects’ homes.

Food portion models were used to assist the
respondent in estimating amounts of foods consumed
for the 24-hour recall. Models developed for another
survey were used with slight modifications.’® A com-
puter program used to determine nutrient values of
foods consumed was adapted from one developed and
used in the Ten-State Nutrition Survey and was based
on a program developed originally at Tulane Universi-
ty.!! The original nutrient data base used in NHANES
I was derived from the U.S. Department of Agricul-
ture Handbook No. 8 (1963), table 1,12 as well as
information from other sources. Because of the con-
stantly changing food supply, nutrient composition
values for new food products were added or updated
continually according to information provided by the
U.S. Department of Agriculture, food processors, and
manufacturers.

Dietary intake measurements considered in this
report include the following:

* Frequency of consumption of specific food groups:
butter and margarine, dried beans and peas, breads
and cereals, dairy foods (whole milk, eggs, and
cheese and cheese dishes), meat and poultry, total
fruits and vegetables, desserts and sweets, candy,
sweetened beverages, coffee and tea, and snack
foods.

® Frequency of consumption of special food groups:
complex carbohydrate and fiber-containing foods,
high fat foods, sweets, snacks, coffee and tea, and
alcohol.

* Table salt use, dietary sodium, dietary sodium-
potassium ratio, dietary sodium per 1,000 calories
of caloric intake, and combined dietary sodium
intake-table salt use.

Medical and laboratory examination

Complete descriptions of the clinical examination,
body measurements, and laboratory assessments are
available,571314 and only aspects pertinent to the
present analysis are described. A medical history
questionnaire was completed by participants ages
12-74 years and by a parent for those under age 12
years. This instrument requested information on
health habits and general medical status, as well as
specific answers regarding known disease conditions
and medical treatments. The medical history question-
naire was reviewed by the examining physician the day
before the scheduled examination. In addition, a
supplemental medical history (including smoking hab-
its) and the general well-being questionnaire were
completed by the detailed sample persons, usually
while in the mobile examination centers.

All examinees received a physical examination

with emphasis on nutritional aspects. Blood pressure
was recorded in the sitting position near the beginning
of the examination for persons ages 6-74 years. The
recommendations of the American Heart Association
were followed. A cuff was selected that was at least 20
percent wider than the diameter of the arm. Both adult
(13-centimeter) and pediatric (9.5-centimeter) cuffs
were available to examiners. The cuff was deflated at a
rate of 2-3 millimeters of mercury (mm Hg) per
heartbeat, and readings were made to the nearest
2-millimeter interval on the scale. Diastolic pressure
was taken as cessation of KorotkofPs sound (fifth
phase) unless there was no loss of sounds, in which
case the point of muffling (fourth phase) was used as
diastolic pressure.!»15 If the latter situation was ob-
tained, this was recorded on the form. Some of the
examinees (those in the detailed and augmentation
surveys) had three blood pressure measurements: the
first at the beginning of the physician’s examination
with the examinee sitting, the second at the end of the
physician’s examination with the examinee supine, and
the third immediately after the second with the
examinee sitting on the edge of the examination table.
Systolic and diastolic blood pressures were used as
continuous variables in analysis, and the following
categories (defined in appendix II) were also used for
analysis: normotensive, borderline hypertensive, hy-
pertensive (definite), and systolic hypertensive.

Systolic and diastolic blood pressure readings were
the dependent variables in these analyses, and their
reliability and validity are important issues. This is
particularly a concern in the general nutritional survey
in which only one pressure was recorded. However,
three pressure readings were obtained from the de-
tailed sample examinees, making it possible to assess
the variability of blood pressure during the examina-
tion and determine misclassifications of blood pressure
that might result when only a single reading was used.
On categorization of individuals into blood pressure
categories by first pressure, one might expect substan-
tial casewise movement between categories with sec-
ond pressure readings. This problem and the determi-
nation of reliability of a single pressure reading are
analyzed in detail in appendix II.

This analysis utilized the two pressure readings
recorded in the sitting position, one early in the
examination sequence and a second near the end of the
examination. The analysis revealed that there was a
tendency for the second reading to be higher than the
first, although the difference was not statistically
significant. When examinees were classified into blood
pressure categories by first and second readings,
approximately 20 percent moved to an adjacent
category on the second pressure reading. Therefore, in
this survey, utilization of initial blood pressures as
continuous variables in the entire population probably
affords a relatively reliable dependent variable. Anoth-
er approach to this question using all three pressure



readings also indicates that the variability is mini-
mal.!®

Standard diagnostic codes!?” were used to classify
the examining physicians’ diagnostic impressions. In
the general survey, body measurements including
height, weight, and skinfold thickness were made by
specially trained examiners using equipment designed
for the study, which were checked weekly during the
examination periods and before each examination
stand commenced. These procedures are described in
detail elsewhere.13.15.19

Laboratory assessments on the general nutrition
examination included hematologic examinations and
nutritional biochemistries on serum and urine speci-
mens. The following additional clinical biochemistries
were performed for the detailed sample: serum glutam-
ic oxalacetic transaminase (SGOT), calcium, inorganic
phosphorus, and uric acid. Details regarding examinee
preparation, sample collection and standardization,
and laboratory analytical procedures are described in
detail in other reports.!*1?

Statistical analysis

Procedures for statistical analysis and theoretical
considerations are decribed in detail in appendix I.
Definitions of selected terms, including those related to
the statistical methods, are given in appendix III. The
weighted sample and design effect were considered in
all statistical analyses presented in this report. The
general analytical approach was to examine univariate
relationships between blood pressure and nutritional
and nonnutritional variables. Following this, potential
confounding influences were controlled and, finally,
multivariate analyses were undertaken.

The population was divided into age, race, and sex
groups. Because of the small numbers and the hetero-
geneity of the group, races other than white and black

were not considered in the analysis. The following age
ranges were used: 18-24 years, 25-34 years, 3544
years, 45-54 years, 55—-64 years, and 65-74 years. Age,
sex, and race categorizations were made for each
univariate model. When significant and apparently
important relationships were found, potential con-
founding variables (e.g., body mass index or combina-
tions of age, race, or sex) were controlled. In many
instances, the knowledge of elevated blood pressure or
prescribed diets or use of medications resulted in
changes in blood pressure or diets that might obscure
or bias the relationships sought, and individuals
reporting therapy were excluded in the analysis. These
exclusions are noted in each section.

Independent variables having significant relation-
ships with systolic and diastolic blood pressures in
univariate analysis were entered into a multivariate
regression model to predict the dependent variables:
systolic and diastolic pressures. Appropriate sample
weights to avoid distortions of relationships, along
with the measures of sample design effect, were used
(appendix I). For comparisons, a probability of 5
percent or less that the finding was the result of chance
was taken as statistically significant. Because large
sample sizes often render even small differences sig-
nificant, the results were subjected to the additional
criteria of consistency and of sufficient magnitude to
have biologic importance before they were accepted as
potentially important findings.

The findings and detailed tables shown are nation-
al estimates based on weighted data with the survey
sample design taken into account in the estimation of
sampling variability. Statistically significant differences
in these national estimates as well as observed
differences (which may be of interest even though they
are not statistically significant) are discussed. Statisti-
cally significant differences are pointed out.



Findings related to blood
pressure

Body mass index

Relationships of blood pressure to body mass and
relative adiposity were assessed using two measure-
ments—body mass index (Quetelet’s Index or
weight/height?) and skinfold thickness.
Weight/height? (kilograms/meters?) is a measure of
body mass that is commonly accepted as the best
measure of body mass and one having defined relation-
ships to morbidity and mortality.202! This index
standardizes weight for height and permits indirect
prediction of adiposity.2-25

Mean values and the distribution of the body mass
index (BMI) for males and females differed. Propor-
tionately more females than males were obese on the
basis of this adiposity measure (table 1, figure 1). In
females, the BMI values were notably higher than
those for males from the 75th through the 95th
percentiles. This pattern was present in both race
groups, although it was more pronounced in the black
population. Within race categories, indexes for white
females were higher than those for white males at the
90th and 95th percentiles, and black females had
higher BMI values from the 50th percentile upward
than black males. White males had consistently higher
BMI values than black males, except at the 90th and
95th percentiles, where the pattern reversed but the
differences were slight. Black females had consistently
higher values than white females from the 10th
through the 95th percentiles. The more erratic curves
for black persons reflects the smaller sample sizes
available for them. There were no significant trends
with age in males, but for females, BMI values were
progressively greater in older groups except at ages
65-74 years for black females.

Body mass index (weight/height?) was strongly
related to systolic and diastolic blood pressure levels of
adults. Mean systolic and diastolic blood pressure
levels determined for sex, race, and age groups within
quintile strata of BMI (cutoff points at the 20th, 40th,
60th, and 80th percentiles) are shown in tables 2 and 3.

Examinees who reported taking antihypertensive med-
ication were excluded. Mean systolic blood pressure
was higher in progressively higher strata of BMI for all
males and white and black persons (figure 2). In each
quintile stratum of BMI, mean systolic pressure levels
of black males (130.5-mm Hg-143.3-mm Hg) were
consistently higher than those of white males (124.9-
mm Hg-140.1-mm Hg) in comparable quintile strata.
For each age range except 3544 years, mean systolic
pressure tended to be greater in successively higher
BMI strata. Although the increase was not progressive
across the BMI strata, the mean differences between
the highest and lowest quintile strata were large
enough to be statistically significant.

Diastolic pressure in males had a similar relation-
ship to BMI. In progressively higher quintile strata of
BMI, the mean diastolic pressure tended to be greater
for all males and white and black subgroups. Although
the differences in pressure were not successive, particu-
larly in the third BMI quintile stratum (40th—59th
percentiles), the mean diastolic pressures at the two
extremes of BMI differed significantly and to an
important degree. For each age group except 55-64
years, progressively higher BMI quintile strata were
associated with higher mean diastolic pressure. At ages
25-34 years the trend, though noted, was less consist-
ent. In general, body mass index was related to systolic
and diastolic blood pressures in males, and this
relationship was independent of race and age.

The relationships between BMI and blood pressure
in females were similar to those in males. Successive
quintile strata of BMI were associated with higher
systolic and diastolic pressures and this relationship
persisted when race and age (except 55-64 years) were
controlled (table 3).

Skinfold thickness

To assess relationships to skinfold (fatfold)
thickness, an estimate of subcutaneous adipose tissue,
measurements at the triceps and subscapular sites were
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by agr - inited States, 1971-74

summed for each person. This provided an assessment
of both limb (triceps) and truncal (subscapular) adi-
posity and obviated the concern that individuals may
have regional obesity in either the extremities or the
trunk. The distribution of total skinfold thickness
(triceps plus subscapular) for respondents not report-
ing antihypertensive medications was divided into
quintiles, and mean systolic and diastolic blood pres-
sures were determined for each quintile stratum (tables
4-7, figure 3).

A direct relationship between skinfold thickness
and blood pressure was found. The difference in mean
blood pressure values for males from the lowest to the
highest skinfold categories was 12.0/9.4 mm Hg
(systolic/diastolic) and for females, 22.1/13.9 mm Hg.
The relationship was consistent in both racial groups,
for both sexes, and across the adult age range of 18-74
years. The influence of skinfold thickness on systolic

pressure was somewhat greater in females than in
males and tended to be somewhat less in the middle
adult years (ages 25-44 years). However, the
independent influence of this measure of adiposity on
blood pressure was significant in each age, race, and
sex group.

The pervasive and considerable influence of body
mass on systolic and diastolic blood pressures indicat-
ed that it must be considered in further analyses of
nutritional variables. For this reason, subsequent
analyses in this report were controlled for the influence
of body mass index by using BMI quartile strata to
provide categorizations similar to those developed for
sex, race, and age ranges. Body mass index was
selected because of its marked and consistent associa-
tion with blood pressure and the ready availability of
the index components (weight and height) to investiga-
tors and clinicians. Quartile strata were chosen for
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categorization to retain sufficient numbers within the
analytical cells for reliable national estimates for the
various measurements.

Total calories

The relation of blood pressure to the examinees’
total energy intake was assessed using the 24-hour
dietary recall data. For this, the population was
divided into caloric intake strata using cutoff points at
the 15th, 50th, and 85th percentiles (tables 8-11).
Excluded from the analyses were examinees who
reported they were following special or extraordinary
diets and also those who reported they were taking
antihypertensive medications and who had been told
they were hypertensive.

Males had significantly lower mean systolic blood
pressure with higher caloric intake (p < 0.001). This

was found for both races (table 8). However, the
relationship was weaker and not significant for black
persons (p < 0.08). This trend was significant in those
ages 18-24 years only (p < 0.05) and was found to be
significant {p < 0.05 to < 0.001) for those in all
quartile strata of BMI except the third quartile. A
similar pattern of association was found for diastolic
blood pressure in males (table 9).

For females and the groups subclassified by race
but without controlling for age, the pattern of associa-
tion was significant (p < 0.001). Lower mean systolic
values were associated with higher caloric intake (table
10). This trend was significant for those in the highest
and lowest quartile of the body mass index (p < 0.01).
Mean diastolic values for females followed the same
general pattern with an inverse relationship between
reported caloric intake and blood pressure (table 11).

The inverse relationship between total caloric
intake and blood pressure would be expected if age



were not controlled since reported caloric intake was
lower in successively older age groups while blood
pressure was higher.?1516 This was found for the total
groups. When age was controlled, inverse trends were
still found for females, though few were statistically
significant. In general, when age was accounted for,
there was no consistent or significant relationship
between caloric intake and blood pressure. Another
important controlling variable was the size of the
individual;, larger persons require more calories to
remain isocaloric. When body mass index was controlled
the trend persisted for systolic pressure, but it was neither
consistent nor always statistically significant for systolic
or diastolic pressure.

Alcohol intake

The relationship between alcohol intake and blood
pressure was examined using data from two sources—
the medical history on usual weekly alcohol consump-
tion and the 24-hour dietary recall. Because the use of
high-blood-pressure medication could bias relation-
ships, respondents reporting use of antihypertensive
drugs were not included in these analyses. The
methods used for estimating the amount of ethanol
consumed per week and caloric intake of ethanol from
the 24-hour recall are described in appendix Iil.

For weekly alcohol consumption, a U-shaped
trend was noted between alcohol consumption and
blood pressure. In the total group (table 12), abstainers
and heavy consumers had significantly higher systolic
pressures than light consumers. The differences were
not significant for contrasts between moderate and
heavy consumers (males and females) or between
moderate consumers and abstainers (males only). For
males and females, the trends were similar.

When age groups were examined, there was a
tendency for heavy drinkers to have higher pressure
levels than those who drank less or abstained except in
the oldest age group (ages 65-74 years). There was an
inconsistent trend for abstainers to have higher systolic
pressures than light or moderate consumers when age
was controlled. No consistent relationship of systolic
pressure to alcohol intake was found when body mass
index was controlled.

For diastolic blood pressure, the most consistent
finding was that higher pressure levels were present in
the heavy alcohol intake group than in the light or
moderate intake groups (table 13). This was present
after controlling for race, sex, and age, but when body
mass index was controlled, the relationship dissipated.
In some of the comparisons, abstainers had higher
diastolic pressure levels than light or moderate con-
sumers, but this was not a consistent finding.

Caloric contribution from alcohol consumption as
reported on the 24-hour recall showed a relationship to
adults’ blood pressure levels similar to that for weekly
alcohol consumption (tables 14 and 15, figure 4).
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Persons consuming more than 250 calories from
alcohol on the day preceding the examination had
higher mean systolic and diastolic blood pressures than
those consuming 1-250 calories of alcohol. For some
groups, those consuming no calories of alcohol had
slightly higher pressures than the 1-250-calorie group.
The relationship to high alcohol consumption was
statistically significant for systolic and diastolic blood
pressures and for males and females ages 18-34 years.
Controlling for body mass blurred the relationship of
calories of alcohol to blood pressure, except for
females in the first two quartile strata of body mass
index.

In general, respondents reporting the highest
alcohol intake either on a weekly basis or on the 24-
hour recall had higher mean systolic and diastolic
pressures. Less consistently, abstainers (either as a
general pattern or during the day of diet recall) tended
to have slightly higher mean pressure levels than light
to moderate consumers. These patterns were most
apparent in the younger groups. There was considera-
bly less alcohol consumption by older groups, thereby
reducing the numbers within “‘heavy” categories. The
association between alcohol intake and blood pressure
was confounded by body mass, and controlling for
BMI obliterated the relationship, except for the leanest
male group.

Salt and salty food intake

The relationship between dietary sodium and
blood pressure was assessed using the two direct
measures of relative levels of salt intake available.
Those were the frequency of use of the table salt shaker
(rarely, occasionally, or frequently) from the medical
questionnaire and the sodium content of food reported
on the 24-hour dietary recall. From these, five indica-
tors of relative sodium intake were used: frequency of
use of the table salt shaker, sodium contained in foods
reported on the 24-hour dietary recall, combination of
these two salt sources, frequency of eating salty snack
foods, the sodium-potassium ratio from the 24-hour
dietary recall, and sodium content of diet (24-hour
recall) per 1,000 calories. These measures will only
approximate total dietary salt intake because there was
no quantification of salt added during food preparation
or at the table. Hence the absolute values from this
survey cannot be compared with dietary studies where
total sodium intake is measured or urinary sodium
output is determined.

Excluded from this analysis were individuals on
special diets for hypertension, those taking blood
pressure medication, those who knew they had hyper-
tension, and those who reported that they did not
consume a normal diet during the 24-hour recall
period (for 24-hour dietary data only) because they
would be expected to have a lower intake of salt and
salty foods.
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Use of the table salt shaker was inversely related to
blood pressure (tables 16 and 17). Mean systolic blood
pressure ranged from 127.8-mm Hg to 124.8-mm Hg
with reported higher salt shaker use, and these trends
were statistically significant (p < 0.05). This same
relationship existed for males and females, and white
but not black persons. However, there was no consist-
ent relationship when age or body mass index was
controlled except for males in the highest BMI quartile
stratum where a significant inverse relationship was
evident. There were no consistent or significant trends
for diastolic blood pressure.

Dietary sodium content of foods reported on the
24-hour recall did not have a consistent relationship to
blood pressure. There were no consistent or significant
trends in mean systolic blood pressure across the
sodium intake strata (tables 18-21 showing cutoff
points at the 15th, 50th, and 85th percentiles of

sodium intake). Mean diastolic blood pressures did not
differ significantly across groupings by dietary sodium
intake (tables 20 and 21).

Another combined measure of sodium intake was
constructed from the frequency of use of the table sait
shaker and dietary sodium in the foods reported in the
24-hour recall as described in appendix III. For all
males and females, there was no consistent relationship
between combined sodium intake and systolic or
diastolic pressures. Controlling for race, age, and BMI
did not yield consistent relationships with either
systolic or diastolic pressure.

Total caloric intake varied widely among the
population as estimated from this national survey.
Therefore, sodium per 1,000 calories was also deter-
mined from the 24-hour recall. This estimate of
relative sodium intake will correct somewhat for those
with low total caloric intake (tables 22 and 23 showing
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cutoff points at the 15th, 50th, and 85th percentiles of
relative sodium intake). No consistent and significant
trends were found for systolic and diastolic blood
pressure and dietary sodium per 1,000 calories. For
systolic pressure, the stratum having the lowest sodi-
um intake tended to have lower pressure levels, but
this finding was inconsistent and not present when age
and body mass index were controlled. While some
groups had a significant positive relationship (females
ages 25-34 years and the second and fourth BMI
quartiles for females), the majority of categories did
not. For diastolic pressure, no consistent patterns were
apparent, and no significant trends were found.

The fifth measure used to study the relationship
between salt and blood pressure was the ratio of
sodium (Na) to potassium (K) in the diet as reported
in the 24-hour recall (tables 24 and 25 and figure 5
using cutoff points for Na/K intake at the 15th, 50th,
and 85th percentiles). In the total population, mean
systolic blood pressure for those in the lowest Na/K

ratio stratum was significantly lower than for those in
the highest Na/K ratio stratum (table 24).

For males and females and for white persons, the
mean systolic pressures varied relatively little across
Na/K strata. However, in black persons, a positive
association was observed between systolic blood pres-
sure and Na/K intake ratio.

A positive relationship between Na/K intake ratio
and systolic blood pressure was evident for four age
groups, excluding the youngest and those ages 55-64
years. This latter group included a small number of
persons with a high Na/K ratio and a corresponding
large sampling error. When controlled by BMI, mean
systolic pressure was observed to be higher for those in
the high Na/K stratum for some age, sex, and race
groups, but the differences were significant (p < 0.05)
only for two groups.

Similar trends were found for diastolic blood
pressure (table 25), but no significant differences in
mean diastolic blood pressure values were found in
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comparing the lowest to the highest Na/K intake
strata for males or females, or black or white persons.
Results of analysis by age and BMI were similar to
those for systolic blood pressure. For each age group,
mean diastolic blood pressure was greater in the
highest percentile stratum of Na/K than in the lowest
percentile stratum, except for the 55-64-year age
group. Mean diastolic blood pressure by BMI did not
show a consistent pattern.

Females, subdivided by age, had a consistent
positive association between Na/K intake and blood
pressure, although only two age groups had a statisti-
cally significant mean difference in diastolic values
when comparing respondents with the highest dietary
Na/K ratio with those with lowest Na/K ratio. For all
but the youngest males, there was a trend toward
higher diastolic values with higher Na/K ratios, but
there were no significant differences between high and
low ratios.

The sixth measure used to study the relationship
between blood pressure and salt intake was reported
frequency per week of eating salty smack foods.
Persons who consumed salty snacks the least frequent-
ly had significantly higher (p < 0.001) mean systolic
blood pressure levels than those who consumed such
snacks more frequently. (Table 26 uses cutoff points
corresponding to the 15th, 50th, and 85th percentiles
of salty snack food intake frequency.) The same
inverse trend was evident for each sex and race group.
However, mean blood pressure levels tended to in-
crease across salty food intake categories for most age
groups except at 65-74 years, where relatively few
consumed salty snacks. The mean difference was
significant for the two age groups between 18 and 34
years. An inverse relationship was observed between
systolic blood pressure and frequency of eating salty
snacks among those in the two leanest BMI strata.
However, there was no consistent pattern of associa-
tion between salty snack consumption and systolic
blood pressure values when age and sex were con-
trolled.

The pattern for diastolic pressure and salty snack
consumption was similar to that for systolic pressure
(table 27). When all ages were considered, the relation-
ship tended to be inverse. When age was controlled,
only the youngest groups (18-24 years) had sig-
nificantly higher pressure levels with greatest use of
salty foods.

Salt intake, regardless of source, was age-related.
Younger persons consumed greater quantities of salty
foods and reported more frequent use of the salt
shaker. Blood pressure had the opposite relationship to
age. Therefore, the inverse relationship between blood
pressure and salt intake found when all ages were
combined would be anticipated. However, when age
was controlled, a direct relationship was observed for
some measures of salt intake that was often significant
for the younger age groups. The most consistent

relationships were observed with the Na/K intake of
foods reported on the 24-hour recall.

Other confounding variables included body mass
and total food intake. Larger individuals would gener-
ally have a greater food intake and hence experience a
greater sodium intake. To control for this, dietary
sodium was related to total caloric intake and to the
body mass index. The latter variable, however, has
been shown to be related to a third factor, body
adiposity, which is consistently correlated with blood
pressure. When these confounding influences (age,
total calories, and BMI) were controlled, two measures
of relative sodium intake had significant direct rela-
tionships to blood pressure but only in the younger
groups. These estimates were Na/K content of foods
and sodium per 1,000 calories.

Other dietary constituents

Other dietary variables assessed for relationships
to blood pressure included total complex carbohy-
drate, combined fat and complex carbohydrate, fre-
quency of fatty food consumption, proportion of
linoleic fatty acid to fat, frequency of consumption of
sugar-containing foods, and dietary cholesterol.

The majority of these analyses failed to yield
consistent relationships. Excluded from the analysis
were examinees who reported that they had altered
their diet on advice of a physician or who did not
report a customary diet, and those on current antihy-
pertensive medications.

Fat and complex carbohydrate coexist in most
diets, and generally the relative proportions vary
inversely. The two variables were both investigated
separately and combined in a ratio to identify the
synergistic or additive effect of the two dietary compo-
nents on blood pressure.

To explore the role of frequency of intake of foods
high in fats, the following food groups were consid-
ered: cheese, milk, eggs, butter and margarine, and
meat and poultry. No separate effect on blood pressure
was apparent for any of these individual food groups.
When the five groups of fatty foods were combined, a
Gaussian or normal type of distribution was shown
between level of intake and blood pressure.

Food groups known to contain a high percentage
of complex carbohydrates, (including fiber) were se-
lected from the food frequency data. These included
cereals, grains, fruits, vegetables, and beans and peas.
Initial analysis of individual groups revealed a high
variability similar to the findings for fat groups. Hence
the individual complex carbohydrate food items were
pooled. The combined complex carbohydrate variable
had a symmetrical distribution with a slightly negative
skew. Mean systolic blood pressure levels for white
persons and females but not males showed a direct
significant association with the frequency of consump-
tion of complex carbohydrates (p = < 0.05), (table
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28). When sex and age were controlled, there was no
consistent pattern of association. For diastolic blood
pressure, there were few significant mean differences
and no pattern when age was controlled (table 29).

When combined fat and complex carbohydrate
intake were combined as described in appendix III, the
black, white, and female groups showed statistically
significant higher mean systolic pressure levels when
they reported frequent consumption of low fat and
high carbohydrate foods (tables 30 and 31). When
body mass index was controlled, conflicting patterns
were found for males and females. When separated
into sex-age groups, systolic pressures had different
relationships depending on age, and no consistent
pattern was evident.

Mean systolic blood pressure tended to be higher
in those with a low fat and high carbohydrate diet than
in those at the opposite extreme, but this was sig-
nificant only for black males, all females, and black
and white females (tables 30-33). When age was
controlled, the patterns were inconsistent. Controlling
for BMI resulted in no consistent relationship. Trends
in mean diastolic blood pressure were not significant or
consistent. The inconsistency of these findings indi-
cates the possibility of confounding and interactions.

Total dietary fat, which includes saturated and
unsaturated fats, was available from the 24-hour recall
data. Four levels of fat intake were created by making
separations at the 15th, 50th, and 85th percentiles
shown in tables 34-37.

For males there was a statistically significant mean
difference (p < 0.001) between total fat intake and
mean systolic blood pressure, with those who con-
sumed higher levels of fat having lower pressure (table
34). However, when age was controlled no significant
relationship was found. When body mass index was
controlled, there was no consistent pattern for systolic
and diastolic values (table 35).

Similar relationships were found for females.
There was an inverse relationship between systolic
pressure and total dietary fat for the total group, but
the pattern was inconsistent when age was controlled
(table 36). However, unlike males, females had a
consistent pattern when adiposity was controlled;
higher systolic values were associated with lower fat
intake in all body mass index quartiles. Diastolic blood
pressure relationships followed those observed for
systolic pressure (table 37).

An approximation of polyunsaturated fatty acid to
saturated fatty acid ratio, which was constructed using
the ratio of linoleic fatty acid to unmsaturated fat
reported in the 24-hour dietary recall, showed no
relationship to systolic or diastolic pressure in males or
females.

A variable indicating the frequency with which
sugar was consumed was developed from three food
groups on the food frequency data collection instru-
ment—desserts and sweets, candy, and beverages
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(sweetened, carbonated, and noncarbonated). Sucrose
was not separately reported by respondents, and sugar-
containing foods represents a variable likely to corre-
late with sucrose.

When the frequency of consumption of sugary
foods was cross-classified with sex, race, and BM]I,
there was a clear pattern of lower sugar consumption
frequency being related to high systolic blood pressure
(table 38). When age was considered, there were no
consistent differences. A similar pattern was observed
for diastolic pressure (table 39), but no consistent
differences were found when age or age and sex were
controlled.

Dietary cholesterol was determined from the 24-
hour recall data. Four levels of cholesterol intake were
created based on the 15th, 50th, and 85th percentiles.
For both males and females, mean systolic blood
pressure tended to be higher with lower cholesterol
intake (p < 0.1), but the relationship was inconsistent
when age and body mass index were controlled (tables
40 and 42). No significant trends were found for
diastolic blood pressure (tables 41 and 43).

Coffee and tea consumption

The relationship of blood pressure to caffeine
intake was assessed using the total number of times
coffee and tea were consumed per week, derived from
the food frequency diet history. Examinees were
divided into four levels. The lowest level included
individuals whose fregency of consumption was less
than 2 times per week; the highest level, those who
drank coffee or tea more than 27 times per week (tables
44 and 45).

Significant differences in mean systolic pressure
were found for the highest and lowest consumption
strata for the total group, for males and females, and
for white persons (p < 0.05 to < 0.001). No
consistent or significant pattern was observed when the
group was analyzed by age, although inverse relation-
ships for ages 35-44 years and 55-64 years were
statistically significant (p < 0.01). When body mass
was controlled, there was a slight but insignificant
trend to higher pressure levels, with increased caffeine
beverage consumption.

The relationships for diastolic blood pressure were
similar to those for systolic pressure: a trend to higher
mean pressures with greater consumption except when
age was controlled. Within specific age ranges, how-
ever, the opposite trend was found. The mean
differences between high and low consumers were
significant for ages 3544 years (p < 0.0001) and
55-64 years (p = 0.01). This finding was also obtained
in the same age groups for males and females. The
inconsistent patterns and reversal of trends for blood
pressure and coffee/tea consumption can be attributed



partially to the varying intake with age and confound-
ing influence of body mass.

Nondietary environmental variables
Tobacco use

Self-reported data on tobacco use was available
only for the detailed and augmentation samples.
Examinees were separated into those who reported no
current tobacco use (“none’”), use of cigar and/or pipe
only (“cigar/pipe’), use of cigarettes only (“ciga-
rettes’”), and use of some mixture of cigarettes and
cigar and/or pipe (““mixed”). The exclusive use of snuff
and chewing tobacco was infrequent and not included
in the analysis. No consistent or statistically significant
differences in systolic or diastolic blood pressure were
found for males when categorized in these four groups
(tables 46 and 47). Women who smoked showed
significantly lower mean systolic and diastolic pressure
than those who did not, though the differences were
not consistently significant when controlled for age or
body mass index (BMI) (tables 48 and 49).

Oral contraceptive use

Use of oral contraceptive agents in the past 6
months was assessed in the medical history question-
naire for women ages 18—44 years in the general and
detailed samples. The questionnaire provided informa-
tion that permitted categorization of use into the
following groups: nonusers in the past 6 months, users
in the past 6 months but not current users, and current
users. Women on high-blood-pressure medications
were excluded from this analysis (tables 50 and 51 and
figure 6).

Current users of oral contraceptives had the
highest mean systolic and diastolic pressure. The
differences in their systolic pressure when contrasted
with users in the past 6 months but not current users
were significant for white and black women and for
ages 18-24 years and 25-34 years. Controlling for
BMI and age did not alter this relationship. Smaller
mean differences were found for diastolic pressure, but
only the mean differences in diastolic pressure for
those ages 25-34 years were significant.

Users in the past 6 months but not current users of
oral contraceptives had significantly lower systolic
pressure than those reporting no use in the past 6
months. This difference was attributable primarily to
the older wusers (ages 25-34 years). Although
confirmatory information was not available from the
questionnaire, this finding might be explained by the
avoidance of contraceptive use by those with known
elevated blood pressure but who did not take antihy-
pertensive medications.
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General well-being scale

Respondents in the detailed and augmentation
surveys completed a questionnaire directed to their
perceptions of personal health and psychological well-
being. Factor analysis of responses to the 18 items
revealed that 3 content areas could be identified; the
Cronbach alpha coefficients (measures of associa-
tion)? for these items within these areas ranged from
0.7439 to 0.8425. The three factors that explained 58
percent of the variance were those concerning adjust-
ment (items 6, 7, 9, 11, and 16-18); general health and
energy (items 1-5); and anxiety and/or depression
(items 8, 10, and 12-15). However, the alpha
coefficient for all 18 items was 0.9075, indicating a
high reliability among all the items. Therefore, the
General Well-Being (GWB) score used in the analyses
represents the sum of a respondent’s responses to all 18
items. Higher scores on the index indicate better
perceived well-being (tables 52-55).

For males, there was a trend for systolic pressure
to be higher with higher scores on the GWB scale.
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This trend was noted for black persons but was
significant only for white persons. A similar trend was
present for males when body mass index was con-
trolled (table 52). The trend was not observed in the
younger age groups (ages 25-34 years and 3544
years) but was present in the older groups (45-74
years) and was significant for the two older groups. No
consistent trends were found for diastolic blood pres-
sure (table 53).

For women, similar trends were found for systolic
blood pressure (table 54). Overall, higher mean GWB
scores were associated with higher pressure, and this
held for white and black women. However, when age
and body mass index were controlled, no consistent
relationships were found between GWB scores and
systolic pressure. As with men, there were no consist-
ent relationships between GWB scores and diastolic
blood pressure (table 55).

Clinical hematology and serum
biochemistries

To analyze the relationship between systolic and
diastolic blood pressure and each of the biochemistry
measurements, four groups were created based on the
distribution of values for each of the biochemistry
measurements. Insofar as possible, the cutoff points
used for these groups were the 15th, 50th, and 85th
percentiles of the distribution. Many antihypertensive
medications are known to alter serum biochemistries
(cholesterol and urate), and, therefore, examinees who
reported use of medication to lower blood pressure
were excluded from the analysis.

Hemoglobin concentration

For males, there were no consistent or statistically
significant relationships between hemoglobin concen-
tration and systolic blood pressure (table 56). Higher
mean diastolic pressures were present at the highest
hemoglobin concentration (16.75 grams/deciliter or
more) than at the lowest concentration for males.
These differences were significant for all groups except
those ages 25-54 years and those in the first quartile
stratum of BMI (table 57). By contrast, female
respondents had significantly higher systolic pressure
at the highest levels of hemoglobin concentration
(14.95 grams/deciliter or more) except for black
women and all females ages 18-24 years (table 58).
Diastolic pressure tended to be higher at the highest
levels of hemoglobin concentration except for black
females and females ages 18-44 years (table 59). Males
and females were similar with respect to the relation-
ships of hemoglobin concentration to diastolic blood
pressure, but females also had a direct relationship
with systolic pressure while males did not. For both
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sexes the relationship to hemoglobin tended to persist
after correction for body mass index.

Serum cholesterol

A direct relationship was found between serum
cholesterol and systolic and diastolic blood pressure
(tables 60 and 61). The differences between mean
systolic blood pressure in the highest and lowest
percentile strata of serum cholesterol were statistically
significant (p < 0.001). The direct relationship persist-
ed after controlling for race and sex. A positive or
direct relationship was present for the younger age
groups (ages 18-54 years) but was reversed for those
ages 55—64 years and was positive, though diminished,
for those ages 65-74 years. The positive relationship
was present in males and females after controlling for
body mass index except in males at the highest quartile
for body mass index. All differences were statistically
significant.

For diastolic blood pressure, a similar significant
positive relationship to serum cholesterol was found
(table 61). The patterns of relationships were similar to
those for systolic pressure. The direct relationship was
found after accounting for race, sex, and body mass,
and in every age range except those ages 55-64 years.
These differences were generally statistically significant
(except ages 65-74 years), and the mean difference in
systolic/diastolic pressure between the high and low
groups of serum cholesterol concentration was
13.4/8.6 mm Hg.

Serum urate

In men, there was a direct relationship between
serum urate levels and systolic and diastolic blood
pressures (tables 62 and 63). The mean differences in
pressures between the highest and lowest strata of
serum urate were statistically significant (p < 0.001).
The pattern of direct relationship persisted after
controlling for age, race, and body mass index.

There was also a direct relationship between serum
urate and systolic and diastolic pressures in females
(tables 64 and 65). These significant relationships were
present among females after controlling for age, race,
and body mass index (= 0.05).

Serum glutamic oxalacetic transaminase (SGOT)

The mean systolic blood pressure for each of the
four SGOT levels had a direct linear relationship with
SGOT levels (table 66 and figure 7). For males, the
mean systolic blood pressure ranged from 129.6 mm
Hg for the lowest level of SGOT to 133.6 mm Hg for
the highest SGOT level. The range for females was
from 122.0 mm Hg to 131.7 mm Hg. A similar
relationship was found for race and age groups, where
mean systolic blood pressure increased as SGOT levels
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Figure 7. Mean systolic and diastolic blood pressure levels in quartile strata of serum glutamic oxalacetic transaminase (SGOT) levels of
adults 25-74 years, by age: United States, 1971-75

increased. The trends were not as evident when body
mass index was controlled, but significant differences
were present for all female BMI groupings and for the
lowest and highest male BMI groupings.

Diastolic blood pressure had a similar direct
relationship to SGOT levels (table 67). This trend was
found for all the sex, race, age, and BMI groups.

Serum calcium

Serum calcium levels had complex relationships to
systolic and diastolic blood pressures (tables 68 and
69). For males, there tended to be an inverse relation-
ship for systolic pressure and no consistent relation-
ship for diastolic pressure. No discernible trends were
apparent for black persons, but the sample sizes were
small and standard errors relatively large. When age
was controlled, a consistently positive relationship for
systolic and diastolic pressures was found in the
younger age groups but not in the older groups (ages

55-74 years). When body mass index was controlled,
systolic and diastolic pressures had a consistent and
direct relationship to serum calcium concentration in
females but not in males.

Serum inorganic phosphate

Serum inorganic phosphate concentration showed
an inverse relationship to systolic blood pressure, and
this relationship was consistently present when sex,
race, age, and body mass index were controlled (tables
70 and 71). The mean difference in systolic pressure
between those in the lowest (0-15) and highest
(85-100) percentile strata amounted to 8.4 mm Hg for
all persons. A similar trend was found for diastolic
pressure, although the difference between those in the
upper and lower percentile strata was less, averaging
4.50 mm Hg for all persons. As with systolic blood
pressure, the inverse relationship persisted after con-
trolling for age, sex, race, and body mass index.
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Serum calcium-phosphate ratio

Because serum calcium and inorganic phosphate
usually vary reciprocally and their relationships to
blood pressure tend to be reversed, the relationship of
serum calcium-serum inorganic phosphate (Ca/P) was
analyzed with respect to blood pressure (tables 72 and
73 and figure 8). Mean serum Ca/P was directly
related to systolic and diastolic blood pressure. This
relationship persisted after controlling for age, sex,
race, and body mass index. The mean difference in
systolic/diastolic pressure between the 15th and 85th
percentile strata of Ca/P was 8.3/4.6 mm Hg. All
differences were statistically significant.

Serum magnesium

No consistent or statistically significant relation-
ships were observed between serum magnesium levels
and systolic or diastolic blood pressure.

Characteristics of respondents
classified by hypertensive status

Persons were categorized into blood pressure
strata (hypertensive status) based on the two sitting
measurements, using the criteria described in “Meth-
ods,” regardless of treatment for hypertension. Select-
ed variables were contrasted among the resultant
hypertensive status groups (table A). Variables of body
mass index, total skinfold thickness, serum urate,
hemoglobin, serum cholesterol, serum calcium-phos-
phate ratio, calories from alcoholic beverages, and
dietary sodium-potassium ratio were selected because
prior analyses indicated a relationship to blood pres-
sure. The findings generally agreed with those obtained
when blood pressure was analyzed as a continuous
variable and treated hypertensive examinees were
excluded from analysis.

For each race-sex group, body mass index was
significantly greater in hypertensives, borderline hy-
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Figure 8. Mean systolic and diastolic blood pressure levels in quartile strata of serum calcium/phosphate ratios of adults 25-74 years,

by age: United States, 1971-75
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Table A. Selected characteristics of respondents classified as having normotension, borderline hypertension, hypertension, and systolic hypertension ages 25-74 years:
United States, 1971-75

Normotension Borderline hypertension Hypertension Isolated systolic hypertension
Variable Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examneas mean examinees mean examinees mean examinees
Body mass index!'
(kilograms/meters)
White males ...........cceervnevecannine 24,5 0.10 2,305 26.1 017 1,046 27.9 0.30 816 28.1 1.11 158
White females ... . . s 231 0.08 4,435 26 2 020 1,126 290 0.28 914 26.8 0.47 265
Black males ... . R 2113 (AR o 2617 045 177 67 045 273 27.3 1.61 57
Black temales ........... ... .. ... .. 250 0.39 822 271 048 260 314 1.00 379 271 0.86 68
Total skinfold thickness!
(millimelers)
White males .......cccceeeveeeccanine 25.8 0.34 2,305 30.1 0.55 1,046 331 0.79 816 35.8 2.74 158
White females.. 37.6 0.30 4,435 46.0 0.69 1,126 52.7 0.83 914 46.2 1.73 265
Black males...... " 23.7 1.15 362 28.9 1.36 177 29.1 1.63 273 46.2 4.64 57
Black females ......coovcivmrecrruenene. 414 1.18 822 48.7 1.75 260 59.1 2.55 379 471 3.42 68
Serum urate
(rmilligrams/deciliter)
White males.......cccceeeees e 6.0 0.06 757 6.1 0.09 377 6.6 0.08 312 6.2 0.40 a5
White females ........cccceivvececnne 4.6 0.06 949 5.0 0.08 311 5.3 0.12 270 4.9 0.25 69
Black males........ccccoveveeeceeenene. 6.2 0.19 84 6.5 0.27 59 6.8 0.20 113 5.2 0.38 12
Black females ........c.ccocnramneercnnn 4.8 0.15 125 4.9 0.18 51 5.7 0.25 116 5.2 0.25 22
Hemoglobin'
(grams/deciliter)
White males ..... 15.7 0.15 2,211 15.7 0.06 1,008 15.9 0.09 782 15.3 0.14 153
White females.. 13.8 0.05 4,249 141 0.05 1,064 14.3 0.05 878 13.9 0.10 247
Black males...... . 1541 0.12 330 15.2 0.14 167 15.2 0.17 253 14.3 0.21 48
Black femal@s .....cc.ccoeomeeeeemnens 131 0.07 757 129 0.09 238 13.4 0.12 336 1341 0.20 64
Serum cholesterol’
(milligrams/deciliter)
White males ......cccccuveveeveeinnen. 206.0 1.25 2,305 2153 2.14 1,046 228.0 1.77 816 215.6 515 158
While females.. . 204.8 1.23 4,435 232.7 2.55 1,126 2384 2.57 914 245.3 4.97 265
Black males......coovvevieiiennienirinne 200.1 3.88 362 220.1 6.99 177 221.3 5.34 273 217.3 7.90 57
Black females .........ccceoveeervemnnes 204.9 2.64 822 217.0 3.38 260 229.6 4.09 379 234.4 7.84 68
Serum calcium-
phosphate ratio
Total....ccieeereee s 29 0.02 1,573 3.0 0.03 641 3.1 0.03 661 3.0 0.06 99
Calories from alcoholic
beverages!
Total...oes et 160.6 4.80 8,038 1545 8.88 2,632 127.6 6.77 2,407 134.6 10.36 493
Dietary sodium-potassium
ratio?
WHItE ..o 1.1 0.01 6,739 1.0 0.02 2,172 1.0 0.02 1,729 1.0 0.04 423
]2 O 1.2 0.04 1,184 1.3 0.05 437 13 0.10 652 1.4 0.18 94

! Dala for persons examnined in lhe NHANES | general or nutntion sample, 1971-74.



pertensives, and, except for black males, in those with
isolated systolic hypertension than in the normotensive
persons ( p < 0.05). The relationship between adiposi-
ty and blood pressure categories generally was ob-
served for total skinfold thickness (triceps plus sub-
scapular skinfolds). Differences in skinfold thickness
between normotensive and hypertensive groups were
statistically significant, but the differences for black
females in the systolic hypertensive category were not
significant, and variability was relatively large.

Regarding dietary intake, the number of calories
from alcohol was greater for the normotensives than
for those in the hypertensive categories (excluding the
borderline group). No significant differences between
the normotensive and hypertensive groups in sodium-
potassium (Na/K) dietary intake were found for white
or black persons. However, black persons in the
hypertensive categories had higher Na/K content.

Serum urate concentration was significantly higher
in each race-sex group of hypertensives than in the
comparable race-sex groups of normotensives, but the
mean differences between the normotensives and the
borderline and systolic hypertensive groups were not
significant.

For hemoglobin concentration, the only significant
mean difference between groups was the slight but
significantly greater hemoglobin concentration for
hypertensive white and black females when contrasted
with normotensives. Serum cholesterol was sig-
nificantly higher on the average in the hypertensive
group than in the normotensive stratum for each race-
sex group. In addition, mean serum cholesterol levels
were higher in the isolated systolic hypertension
category for white and black females, but it must be
remembered that virtually all persons with systolic
hypertension were over 55 years of age and cholesterol
levels increase with age. The mean serum calcium-
inorganic phosphate ratio was significantly higher in
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hypertensive and borderline hypertensive respondents
than in the normotensive group.

Multivariate analysis

The discovery of numerous associations between
nutritional variables and blood pressure poses the
question of the relative importance and potential
overlap of these factors. To address this question,
regression analyses were developed using systolic and
diastolic pressure as dependent variables. The regres-
sion analyses were computed using persons in the
detailed sample group since this was the only group for
which both nutrition and relevant biochemistry data
were available. Independent variables having sig-
nificant, demonstrated associations with blood pres-
sure were used. The independent measures included in
the analyses were age, body mass index, serum
cholesterol, serum urate, serum -calcium/phosphate
ratio, dietary sodium, sodium-potassium ratio, ethanol
ounces per week, and smoking (pack years). Regres-
sions were computed separately for the four sex-race
groups.

Age and body mass index had the highest correla-
tion with blood pressure as shown by standardized
beta coefficients. These coefficients reflect the relative
weighting of the independent variable with respect to
its contribution to prediction of variance of the
dependent variable. Age was found to be the best
predictor, followed by body mass index when that
measure was included in the two regression equations
analyzed—one including BMI, the second excluding
BMI (tables B and C). Other important predictors of
both systolic and diastolic blood pressures include
serum urate (for black persons only), the calci-
um/phosphate measure (all race-sex groups), ethanol
ounces per week (white persons only), and smoking
(white females only).
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Table B. Standardized beta coefficient and standard error for systolic blood pressure, by race, sex, and selected variables for adults ages 25-74 years: United States, 1971-74

White1 Black® Whitez Black?
Male Female Male Female Male Female Male Female
Independent r2= 021 re= 0.32 re= 0.33 r2= 0.43 r2= 0.17 rP= 027 re= 0.30 re= 0.34
variables n = 1398 n = 1,440 n = 103 n = 162 n = 1,398 n = 1,440 n = 103 n = 162
Standard Standard Standard Standard Standard Standard Standard Standard
Bela error of Beta error of Beta eror of Bela error of Beta erorof Beta error of Beta error of Beta  error of
beta beta beta bela beta beta beta beta
AGC..ecemrr s 0.35 0.03 0.46 0.02 0.23 0.11 0.41 0.08 0.35 0.03 0.48 0.03 0.16 0.10 0.47 0.08
Body mass ndex.. " 0.24 0.0 0.23 0.02 0.19 0.10 033 0.07
Serum cholesterol ... -0.03 0.02 0.01 0.02 -0.02 0.10 0.01 0.07 -0.01 0.03 0.02 0.03 0.00 0.10 0.01 0.08
Serum urale 0.02 0.03 0.03 0.02 0.35 0.10 0.10 0.07 0.10 0.02 0.11 0.02 0.42 0.10 0.19 0.07
Calcium-phosphate ratio.... 0.10 0.02 0.05 0.02 -0.17 0.10 0.23 0.06 0.10 0.02 0.05 0.02 -0.12 0.10 0.25 0.07
Dietary:
Sodium.....cccocvnenninirnrninens -0.02 0.03 0.03 0.03 -0.11 0.10 0.08 0.07 -0.02 0.03 0.01 0.03 -0.10 0.10 0.06 0.08
Sodium-polassium ratio ..... 0.01 0.03 0.02 0.03 0.06 0.10 0.00 0.07 0.00 0.03 0.05 0.03 0.07 0.10 0.00 0.08
Ethanol ounces per
WEEK ..ocererrierere e seeseesennes 0.05 0.02 -0.05 0.02 -0.02 0.09 -0.01 0.07 0.04 0.02 -0.06 0.02 -0.06 0.09 -0.07 0.07
Smoking (pack years)........ 0.05 0.03 -0.06 0.02 0.07 0.10 -0.05 0.07 0.04 0.03 -0.08 0.02 0.08 0.10 -0.06 0.07

'Values based on regression equations including body mass index.
2Values based on regression equalions excluding body mass index.
NOTE: Analyses include only persons in the detailed sample who were not laking high blood pressure medicalion.
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Table C. Standardized beta coefficient and standard error for diastolic blood pressure, by race, sex and selected variables for adults ages 25-74 years: United States, 1971-74

White Black White? Black?
Male Female Male Female Male Female Male Femnale
Independent r2= 0.14 re= 023 re= 0.90 re= 0.31 re= 0.07 re= 0.13 r2= 0.07 re= 007
variables n 1,398 n = 1,440 n 103 n 162 n = 1,398 n = 1,440 n = 103 n 162
Standard Standard Standard Standard Standard Siandard Standard Standard
Beta error of  Beta error of  Beta error of Beta error of  Bela error of Beta error of Bela error of  Beta error of
beta beta beta bela beta beta beta bela
Yo [ YOO 0.11 0.03 0.19 0.03 0.04 0.12 0.12 0.08 0.11 0.03 0.23 0.03 -0.04 0.12 0.22 0.09
Body mass index... 0.29 0.03 0.36 0.03 0.21 0.11 0.54 0.07
Serum cholesterol . 0.03 0.03 0.03 0.03 0.00 0.11 -0.03 0.08 0.06 0.03 0.05 0.03 0.03 0.11 -0.03 0.09
Serum urate....coeeeeeiecereeen, 0.07 0.03 0.07 0.03 0.12 0.11 0.03 0.07 0.16 0.03 0.20 0.03 0.20 0.11 0.18 0.08
Calcium-phosphate ratio.... 0.13 0.03 0.05 0.02 0.09 0.11 -0.03 0.07 0.14 0.03 0.05 0.02 0.14 0.11 0.00 0.08
Dietary:
[STa T ({17 ¢ TR -0.02 0.03 0.03 0.03 -0.14 0.11 0.01 0.08 -0.03 0.03 0.00 0.03 -0.14 0.1 -0.02 0.09
Sodium-potassium ratio ..... 0.01 0.03 0.01 0.03 0.11 0.11 -0.06 0.08 -0.01 0.03 0.06 0.03 0.12 0.11 -0.04 0.09
Ethanol ounces per
WEK ...t 0.06 0.03 0.02 0.02 0.15 0.10 -0.03 0.07 0.04 0.03 0.01 0.03 0.11 0.10 -0.12 0.08
Smoking (pack years)........ 0.02 0.03 -0.06 0.02 0.18 0.11 0.03 0.07 0.01 0.03 -0.08 0.03 0.20 -0.11 0.00 0.08

1Values based on regression equations including body mass index.
2Values based on regression equalions excluding body mass index.

NOTE: Analyses include only persons in lhe detailed sample who were not taking high blood pressure medication.



Discussion

Many significant and important relationships were
found between nutritional variables and blood pres-
sure. In general, these relationships from a nationally
representative sample add to the previous findings
from studies among more limited groups (geographi-
cally or otherwise) that demographic variables, age,
sex, and race indicate important relationships with
blood pressure in the U.S. population.!516

Systolic and diastolic pressure levels in adults were
consistently and significantly related to body mass
index (weight/height?) in this national survey. The
relationship was direct; the greater the body mass, the
higher the systolic and diastolic pressure. This rela-
tionship was generally present at all ages, for both
sexes, and for both white and black groups. Moreover,
the relationship of race and sex to blood pressure was
independent of body mass. For example, black persons
had consistently higher pressures than white persons
within each strata of body mass. Males had consistent-
ly higher systolic pressure than females within these
strata across age groups except the oldest (65-74
years). A consistent and strong relationship was also
found for skinfold thickness (subcutaneous adiposity)
and blood pressure. To provide a more representative
sample of subcutaneous adiposity, skinfold measure-
ments from the limb (triceps) and trunk (subscapular)
were combined for analysis. For body mass, there were
major trends with age in both white and black females,
but no consistent age-related mean differences for
males. White and black females had greater body mass
indexes on the average in successively older groups,
which reflected the increasing proportion of respond-
ents with larger skinfold thickness at older ages.
Males, on the other hand, had only slightly greater
body mass at successively older ages, and there were
no major differences between black and white males.

Relative adiposity may be assessed with several
clinical measurements, and although none has a
perfect correlation with complex research measure-
ments, there is good internal agreement among the
simple measures available to clinicians and epidemiol-

ogists. Skinfold measurements, which provide the most
direct clinical assessment of subcutaneous adiposity,
correlate relatively well with weight to height ra-
tios.20222425 Body mass index (weight/height?) corre-
lates well with skinfold measurements over a broad
range of ages and body configurations for both men
and women.2-27-22  Development of weight for
height ratios using powers of height other than 1, 2, or
3 deserves exploration, but use of an easily calculated
ratio, such as weight/height2, has the virtue of utility
in the clinical setting and of considerable experience
linking it to mortality and morbidity. Because of the
availability, utility, and reliability of weight/height?
and its validity as a health measure, it was used in
these analyses to control for the effect of body size.2! It
should be appreciated that body mass is not synony-
mous with adiposity or skinfold thickness in the
general U.S. population, although age trends of skin-
fold thickness and body mass index (BMI) are parallel
and the changes of BMI with age generally represent
increasing adipose mass in the general population.
However, it is likely that the primary relationship of
body mass to blood pressure represents a relationship
between adiposity and blood pressure. The consider-
ations reiterated above and the relationship of skin-
folds to blood pressure support this inference.
Although adiposity (and BMI) was greater for
successively older age groups, and blood pressure was
also higher in older groups, weight is not the full
explanation for the age-related increase in pressure.
Mean blood pressure is higher at successively older
ages for men, although body mass does not increase
with age. Moreover, for both men and women, age was
the most important predictor in a multiple regression
analysis that controlled for the effect of body mass.
Several studies of special groups and more restricted
populations have shown body mass and skinfold
thickness to be related to systolic and diastolic blood
pressure.>*2728 In groups followed longitudinally, there
is a clear relationship between weight gain and blood
pressure increase, 2627 and individuals who reduce their
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body weight experience a -significant decrease in
systolic and diastolic pressure.? However, most of
these observations on body mass and blood pressure
have been limited to relatively small numbers of
individuals in select groups and have encompassed
narrow age ranges.

Data from this survey dramatically emphasize the
pervasive nature of the relationship between adiposity
and blood pressure. The influence of adiposity is
evident at every age and at all levels of weight and
blood pressure. In this regard, the relative strength of
the relationship between adiposity and blood pressure
is greatest in the upper quartile or quintile strata of
body mass or skinfold thickness. The relationship is
most evident in the middle years (25-54 years), and in
young adults (18-24 years). For older adults (65-74
years), the association is noted but is not as prominent.
The apparent lesser influence of adiposity on blood
pressure at the extremes of age may reflect fewer
persons at the upper ranges of BMI or skinfolds. For
younger persons, this suggests better weight control
and for older persons, perhaps selective early mortality
of the obese.

These survey data are also useful because of the
information provided about blood pressure in older
adults. Relatively little information has been available
on blood pressure correlates in older persons and no
other such broad-based observations had been ob-
tained previously in a nationally representative popula-
tion. Body mass and adiposity continue to have a
significant association with systolic and diastolic pres-
sure after 55 years of age and are significantly
associated with both systolic-diastolic hypertension
and isolated systolic hypertension, an entity limited
generally to older Americans. Moreover, the represen-
tative nature of the NHANES I population affords the
important observation that the influence of obesity is
similar in white and black persons and males and
females in the United States. The public health and
medical implications for education and intervention
regarding this factor are obvious, and action is
overdue.

The relationship between blood pressure and
dietary salt was less consistent and more complex than
the relationship with adiposity. This complexity relat-
ed at least partially to the contrasting age trends for
blood pressure and for dietary salt ingestion and to the
incomplete and imprecise assessment of total salt
intake. Systolic and diastolic pressure levels were
progressively higher in older groups until approxi-
mately 50 years of age when the diastolic pressure
plateaued and then was lower for men, although it
continued to be slightly higher for women. By con-
trast, use of table salt and ingestion of salty foods were
highest in the younger groups and lowest in older
groups. The divergent age trends of salt intake and
blood pressure afforded an inverse relationship be-
tween these variables when the survey population was
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considered without respect to age. On the other hand,
a small positive trend between salt intake and systolic
and diastolic pressures was found when age was
controlled. Body size further confounds this relation-
ship because the larger individual consumes more food
to remain isocaloric and the increased food intake
affords greater salt intake. Because of these confound-
ing features, particularly the strong age trends, the
most robust analysis for an association with dietary
sodium required control of age and of body size or
caloric intake (i.e., BMI, or sodium intake per 1,000
calories). When age was controlled, there was a
significant difference in systolic and diastolic pressure
between those consuming high and low dietary sodium
per 1,000 calories (p < 0.01). This relationship was
significant for the total group, for females, and for
white persons. No significant relationships were
present when age and body mass were controlled
simultaneously. When other measures of salt intake
were examined, only the sodium-potassium (Na/K)
content of food reported on the 24-hour recall had any
consistent and significant associations with blood
pressure. Other assessments such as reported use of
table salt and frequent consumption of salty foods were
not related to blood pressure. These findings do not
support the notion that personal salt preference and
taste sensitivity can differentiate persons with higher
pressure.

The most provocative relationships between sodi-
um and blood pressure emerged from analysis of
Na/K food content ratios in the 24-hour dietary
recall. A direct relationship between Na/K and
systolic and diastolic pressure was found for all adults,
for black adults, and for those ages 2544 years
(p < 0.05). Other reports3-3% indicate that the
ratio of dietary sodium to potassium may be more
important than sodium in influencing blood pressure
and, further, that potassium intake is particularly
important when sodium intake is high. Most studies
implicating Na/K as an important factor have utilized
urine collections because this approach probably pro-
vides a more accurate and complete assessment than
dietary histories. Several studies have suggested that
racial differences in the Na/K intake provide an
explanation for the consistent observation that black
individuals have higher pressure in industrialized
countries.?8-3° In several surveys, the sodium intake of
white and black persons was found to be similar, but
the potassium intake in black persons was less and
there was a higher ratio of sodium to potassium. It has
been inferred that the higher pressure in black persons
is related to this difference.3>-* The findings in
NHANES I afford some support for this concept as
Na/K was observed to be related to blood pressure in
black but not white persons, and, when Na/K was
controlled, the black-white differences in pressure were
minimized or eliminated. Interestingly, this was the
only nutritional stratification that partially removed



the otherwise persistent blood pressure differential
between black and white persons. Therefore, these
results support other observations that the ratio of
dietary Na/K has a direct relationship to systolic and
diastolic pressure and may be related to racial
differences.

Except for the suggestive nature of the association
between dietary sodium and sodium-potassium, there
were no other consistent relationships between blood
pressure and dietary intake. Furthermore, no dietary
relationships were as consistent as body mass and
serum biochemistries in their associations. There are
several reasons for this less robust relationship with
diet, particularly as regards salt. In cross-sectional
studies of relatively homogeneous populations, it has
been difficult to find a consistent relationship between
sodium intake and blood pressure. However, when
populations having widely divergent sodium intakes
are compared, significant and important differences in
blood pressure can be related to dietary sodium.!=
Within particular populations or cultures, salt intake
is relatively homogeneous, whether high or low, and
broad variations in intake are difficult to find unless
there has been an effort at manipulation of diet. In the
United States, salt is pervasive, particularly in the
snack and convenience foods that are favored by
adolescents and young adults. Thus, in the general
population survey there are few persons with a low salt
intake.

A major concern in all population studies has been
the reliability and representativeness of dietary inter-
views or diaries. A single 24-hour recall estimation of
sodium intake correlates poorly with measurements of
urinary sodium. Even the use of urine collections has
problems of reliability and representativeness. It has
been estimated that eleven 24-hour periods of dietary
assessment and collections would be necessary to
characterize individual sodium intake and produce
agreement with urinary excretion data.’?” Urinary
excretion was not measured in NHANES I, and
complete assessment of sodium intake was not accom-
plished because there was no quantification of salt
added in cooking and at the table. Therefore, the
measures of salt and sodium used in these analyses
cannot be compared directly with other studies of
urinary excretion or total dietary intake. The relative
consumption of sodium was, however, the basis for
stratification, and the tests of blood pressure relation-
ships were directed to differences between low and
high subgroups of intake.

Moreover, current assessment of dietary intake
affords no insight into previous dietary habits that may
be more closely related to chronic disorders such as
elevated blood pressure. All cross-sectional studies of
diet and disease are marred by additional problems.
The reliability of dietary measurement is critical, and
this is related to measurement and biological variabili-
ty. Repeat measurements or longitudinal measure-

ments are helpful in minimizing and quantifying this
effect. It can be shown that no correlation might be
anticipated, even if a perfect correlation were actually
present, if measurement and biological variability are
sufficiently great.’ The stronger relationships with
more reliably measured variables such as weight,
skinfolds, and serum biochemistries are, therefore, not
surprising.

An additional problem in cross-sectional popula-
tion studies concerns examinees who are on special
diets or medications that alter the variable being
studied. The NHANES I examinees on therapy were
excluded from analysis, but the price for not including
them is the loss of many individuals from the upper
end of the distribution, which has the greatest medical
interest, and a decreased potential for demonstrating
significant relationships. Considering these problems,
which are inherent in any survey, it is not surprising
that more robust relationships were not found between
blood pressure and nutritional variables.

Many other dietary constituents were examined to
determine potential relationships with blood pressure.
However, no common nutrients had a consistent or
significant relationship when age and body mass were
controlled. Frequently in these analyses, trends were
found when the entire population was analyzed, but
the opposite trend was found when subgroups were
stratified by age, sex, or body mass. These conflicting
trends were usually attributable to differences in
dietary patterns for different age groups or for men or
women, and generally reflected the different dietary
preferences of young and old adults. For this reason,
only relationships that remained consistent and statis-
tically significant when age was controlled were felt to
have importance. Using this criterion, the following
dietary variables were not found to be related to blood
pressure: total fat, linoleic/saturated fat, and dietary
cholesterol (all from 24-hour dietary recall) and
dietary fat, complex carbohydrate, fat/carbohydrate,
foods containing sugar, and coffee/tea consumption.
However, one caloric source, alcohol, was related to
blood pressure.

Reported alcohol consumption was related to
systolic and diastolic pressure in a nonlinear manner.
Those who abstained from alcohol (approximately 30
percent of the adult U.S. population) had consistently
higher systolic and diastolic pressure than those who
reported ingestion of modest amounts of alcohol.
Modest levels of alcohol intake were arbitrarily defined
in this analysis as 1 ounce or less of absolute ethanol
per week, regardless of the type of beverage. At the
other end of the spectrum, greater intake of alcohol (7
or more ounces reported per week) was associated with
higher pressure than modest ingestion, and for some
groups, pressure that was higher than those of abstain-
ers. This relationship was observed in systolic and
diastolic pressures for males and females and for most
age groups except the young adults (18-24 years) and
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the elderly (65-74 years). Although the association
was significant for white persons, a similar trend in
black persons was not significant. The relationship of
alcohol to blood pressure appeared to be independent
of body mass.

When alcohol intake was determined from the 24-
hour dietary recall, a similar trend was confirmed for
higher pressure among those consuming the most
alcohol. Those consuming more than 250 calories per
day from alcohol—an amount equivalent to more than
two servings of alcoholic beverages—had significantly
higher pressures. Several other studies 43%-* have noted
the effect of chronic heavy alcohol ingestion on blood
pressure and the apparent paradox that abstainers
have higher pressures than light to moderate consum-
ers of alcohol. While other studies have been confined
to rather specific groups, NHANES I findings make it
clear that the relationship is found in the entire
population and is not dependent on age, sex, or
adiposity and is unrelated to cigarette smoking and
coffee use.# It is not clear whether the alcohol effect is
a direct pharmacologic action on vascular hemody-
namics or is related to some intervening variable.
However, the relationship was similar when either
chronic consumption or ingestion on the day prior to
examination was used as an independent variable. This
is compatible with a chronic pharmacologic effect.

In addition to dietary constituents, several other
aspects of personal environment were examined in this
survey. Tobacco use was not associated with sig-
nificant differences in blood pressure, although there
was a tendency for female cigarette smokers to have
slightly lower pressures, an observation consistent with
another large study.*

The use of oral contraceptive agents was associated
with significantly higher systolic and diastolic pres-
sure. This relationship was not affected by age, race, or
body mass. A similar relationship has been reported in
cross-sectional and longitudinal studies.** The blood-
pressure-elevating effect of oral contraceptives ap-
peared to be rapidly reversible because former users
who had discontinued use in the 6 months preceding
examination had pressure lower than those reporting
no prior use.

Among the data obtained from the detailed exam-
inees was the general well-being (GWB) information,
an assessment of the individual’s perception of his or
her general status. Higher total scores indicated a
positive perception of general health status (emotional
and somatic). Systolic blood pressure tended to be
higher for those scoring highest on the GWB scales
than for those with lower GWB scores in the older
male groups. However, when body mass index was
controlled, there were no significant differences for
females or in diastolic pressure for either males or
females. For these analyses, individuals were excluded
if they reported knowledge of hypertension or were
receiving antihypertensive medications because these
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could alter perceived well-being. A more extensive
analysis of subscales that measured tension, depres-
sion, and emotional problems failed to reveal any
association between blood pressure and these measures
of psychological status.#” While these results do not
preclude an association between psychological status
and blood pressure, it would appear that such an
association is not especially robust, and another study
design, perhaps a prospective longitudinal assessment,
might be a preferable approach.4’

Hematologic and clinical biochemistry tests were
performed on respondents, and these provided an
opportunity to investigate their potential relationships
with blood pressure. Some provocative and potentially
important associations were found. Hemoglobin levels
tended to be directly related to diastolic blood pressure
for males and females, with the highest hemoglobin
concentrations for each sex being associated with
higher pressure. Females also had higher systolic
pressure at the highest hemoglobin concentrations, but
not males. These relationships persisted after control-
ling for body mass index. This adds to the importance
of these observations because body mass index is an
important confounding variable that is related to both
hemoglobin concentration and blood pressure. The
reason for the association is unclear but perhaps relates
to the differences in rheologic properties of blood.
Relatively higher viscosity would be associated with
greater hemoglobin concentration, and this, in turn,
would be associated with greater intravascular pres-
sure at the same arteriolar caliber. This concept is
compatible with the finding that diastolic rather than
systolic pressure has a comsistent relationship to
hemoglobin.

Consistent and statistically significant relationships
were found between blood pressure and serum calcium
and inorganic phosphorus. Serum inorganic phospho-
rus was inversely related to systolic and diastolic
pressure, while serum calcium in women, but not men,
had a direct relationship. Moreover, the serum Ca/P
ratio provided an even stronger direct relationship.
These associations were independent of age, race, sex,
and body mass index, and the relationship was linear
throughout the ranges of both serum biochemistries. A
relationship between hypercalcemia, hypophosphate-
mia, and blood pressure has been recognized in the
presence of hyperparathyroidism, but until recently no
association has been reported when these serum ions
are within the range of normal values. In a Swedish
survey of 2,000 men ages 49-50 years, Ljunghall and
Hedstrand*® found an inverse relationship between
serum inorganic phosphorus and blood pressure but no
relationship to serum calcium. They postulated that an
elevation of blood pressure leads to an exaggerated
urinary excretion of calcium ions in a manner analo-
gous to the increased saluresis in hypertension. This
would be followed by stimulation of parathyroid
hormone that preserves the serum calcium level but at



the expense of lowering serum phosphate concentra-
tion. In NHANES I, the more striking blood pressure
relationship for serum inorganic phosphate than for
serum calcium would be compatible with this hypothe-
sized mechanism. An alternative explanation would be
that lowered serum phosphate is the underlying event
and that this causes changes in peripheral resistance.
Both proposed mechanisms can be investigated and
deserve further attention. Although the first explana-
tion hypothesizes that the changes in serum calcium
and phosphatase result from elevated blood pressure,
the opposite sequence might occur, and this could have
important implications for the study of the pathogene-
sis of hypertension. Recent physiologic investigation
suggests that calcium plays a fundamental role in
contraction of vascular smooth muscle and may have
important interactions with sodium in the pathogene-
sis of hypertension.*

Other interesting blood pressure relationships were
observed for serum glutamic oxalacetic transaminase
(SGOT), serum cholesterol, and serum urate. A direct
relationship between SGOT and systolic and diastolic
pressure was found for females but only with diastolic
pressure for males. The relationship was noted in both
racial groups but was statistically significant only for
white adults. The relationship was present at all ages
and remained for most groups when body mass was
controlled. The trend was noted throughout the
normal range of values for SGOT, and this makes it
unlikely that significant disease of the liver or other
organs containing the enzyme was responsible for this
finding. Moreover, the analysis excluded persons
receiving antihypertensive medications that might
have caused subtle hepatic damage and higher levels of
SGOT. The use of alcoholic beverages affords a
possible explanation. Alcohol ingestion in large
amounts is associated with higher blood pressure, and
chronic excessive alcohol intake can cause direct
damage to the liver with release of SGOT and
relatively higher serum levels of the enzyme.

Serum urate was consistently and directly related
to systolic and diastolic blood pressure. A significant
relationship was found irrespective of age, sex, or race,
and the relationship persisted after controlling for
body mass index. Moreover, serum urate added to
explanation of blood pressure variance in all groups
when multiple regression analysis was performed. This
association between serum urate and blood pressure
has been noted previously but has been attributed to
their common association with adiposity or to im-
paired renal function related to vascular disease.®
However, controlling tor weight did not alter the
underlying relationship in NHANES 1. Moreover, the
demonstration of a relationship that is independent of
body mass and in a general population where the range
of values is “normal” indicates that this relationship is
a more general one and not related to overt loss of
renal function. It should be noted that respondents on

antihypertensive medications were excluded from anal-
ysis because of the known hyperuricemic effects of
diuretics and, therefore, this does not explain the
association. An interesting mechanism for the associa-
tion between hyperuricemia and hypertension has been
suggested by Messerle et al.’® They have proposed that
hyperuricemia (serum urate greater than 9 milli-
grams/deciliter) results in essential hypertension be-
cause there are subtle hypertensive vascular changes in
the kidneys and a resultant decrease in renal blood
flow and perhaps altered renal cortical medullary flow
patterns. When this concept is tested on the results of a
large population survey, one would expect a more
pronounced association in older persons because of a
greater likelihood of vascular disease than in younger
persons. However, this was not observed in this
National survey. Although the mechanism for an
association remains unclear, it deserves further explo-
ration.3°

There are several considerations regarding
achievement of statistical significance even with the
relatively large number of individuals in the survey.
First, the reliability and variability of dietary informa-
tion must be appreciated. Although the questionnaire
and interviews were administered in a standardized
manner, which was monitored through tape recordings
of interviews and visits by supervising personnel,
reliability depends to a large degree on the recollection
of the examinee and the examinee’s bias regarding
“acceptable” or “good” dietary habits. The lack of
attention to food intake probably differs among age-
sex-race groups and potentially for various food
groups, including alcohol. Therefore, differential bias
and differential reliability could result among the
groups. When this source of variability is combined
with relatively small numbers, many trends may not
achieve statistical significance.

Second, the numbers of examinees deserve com-
ment and clarification with regard to statistical consid-
erations.’'-** Although the general survey included a
large number of examinees, analytical considerations
often yielded groups in cells containing relatively small
numbers, and the variance was increased by inflation
of values to accommodate the sampling design used in
the study. Two specific examples should be noted.
One, some measurements were made only in the
detailed survey, which comprised a national probabili-
ty sample of 3,854 individuals ages 25-74 years,
examined in 1971-74 for whom dietary data were also
obtained. When this group was separated by age-sex-
race, fewer than 10 individuals were found in particu-
lar cells. National estimates based on such small
numbers were too unstable (excessively large sampling
variability) for use in this analysis. Two, even when the
general survey (20,749 persons ages 1-74 years) was
analyzed, it was common to develop groups for
analysis that contained relatively small numbers of
examinees. This was a frequent occurrence in analysis
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of data for black persons who comprised only 11
percent of the U.S. civilian noninstitutionalized popu-
lation but because of oversampling were represented
by 19 percent (4,424) of the survey sample. Therefore,
considering the variability of the dietary measurements
and the small number of observations (and large
sampling variance) that were available in some analyt-
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ic groups, it is not surprising that many of the dietary
relationships fail to achieve significance. However,
these relationships are reported because a population
survey should generate new hypotheses and provoke
additional analyses and studies, as well as test existing
hypotheses in a general population.
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Table 1. Body mass index for adults ages 18-74 years showing means, standard errors of means, and selected percentiles by sex, race,
and age: United States, 1971-74

Standard Percentile Number Eg"ﬂ:ﬁi‘rj]
Sex. race, and age Mean O O sth 1o 25th ot 75th  90th 95t o P
the mean examinees thousands
Kilograms/meter?
All races'
Male
Total' oo, 255 0.08 19.3 20.5 225 25.1 27.6 30.5 324 5179 60,311
WhIte...... oo 255 0.09 19.5 20.6 22.7 25.2 27.6 30.4 32.1 4,334 54,565
1B8-24 years......coeveeerveveeenne 23.8 0.18 18.7 19.7 21.2 23.3 25.9 28.9 30.8 622 10,250
255 0.17 20.2 21.1 22.5 24.8 27.5 30.2 32.8 670 11,601
26.2 0.20 20.4 21.5 23.4 25.9 28.2 30.6 319 570 9,501
26.1 0.16 19.4 21.0 23.4 259 28.2 31.0 328 631 10,096
25.8 0.18 19.4 21.2 23.5 26.0 28.2 31.2 32.6 498 8,169
25.5 0.11 19.0 20.6 229 25.5 27.7 30.3 319 1,343 4,948
25.5 0.31 19.0 19.9 21.7 24.4 275 31.6 34.0 845 5,746
24.0 0.49 19.0 19.3 208 22.6 253 28.8 335 134 1,293
26.2 1.09 19.0 20.1 21.4 251 27.4 30.7 34.3 116 1,213
26.8 0.67 19.3 201 226 26.4 29.3 32.1 335 87 1,007
25.4 0.56 19.4 20.3 224 24.7 288 33.2 34.6 129 1,044
26.0 0.51 18.7 19.7 22.2 251 277 32.9 34.2 86 707
25.0 0.34 18.9 19.9 21.6 24.2 27.3 30.8 34.4 293 482
24.9 0.10 18.4 19.3 21.2 24.0 28.1 329 35.9 8,300 67,080
24.6 0.11 18.4 19.3 211 23.7 27.4 32.0 35.0 6,750 59,804
223 0.11 17.6 18.4 19.8 21.6 24.3 27.7 31.2 1,169 11,090
23.7 0.17 18.2 18.9 20.3 22.4 25.5 30.7 34.6 1,540 12,193
25.0 0.23 18.8 19.7 21.4 23.6 27.5 32.6 35.8 1,301 10,100
25.6 0.26 19.3 20.4 21.9 247 28.3 329 35.5 701 10,878
26.1 0.21 18.8 20.3 22.7 255 29.6 33.2 35.8 549 9,058
26.2 0.18 19.4 20.6 22.8 25.7 29.2 32.8 35.3 1,490 6,486
BIlAcK ..o 27.0 0.27 18.4 19.4 22.3 26.1 30.8 357 38.9 1,550 7,276
18-24 years......cvveverrnnenee 237 0.44 17.5 18.4 20.3 22.8 25.8 31.8 354 327 1,582
25-34 25.8 0.48 17.9 19.2 21.5 24.9 29.7 34.3 38.4 333 1,623
35-44 28.0 0.41 19.4 20.5 23.7 27.6 31.8 37.6 40.3 333 1,314
45-54 29.1 0.80 19.0 20.8 241 28.5 32.6 37.6 422 126 1,256
55-64 30.2 0.99 18.7 20.8 25.8 28.8 335 37.0 43.9 118 872
65-74 27.7 0.65 18.9 20.6 23.9 27.4 31.9 35.9 38.8 313 629

'Excludes “other’ racial groups.
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Table 2. Blood pressure levels for adult males ages 18-74 years within body mass index strata showing means and standard errors of means by race and age:
United States, 1971-74

Body mass index (kilograms/meters?)

Pressure. race Less than 22.008 22.008-24.194 24.195-26.246 26.247-28.512 28.513 or more
and age Standard  Number Standard  Number Standard  Number Standard  Number Standard  Number
Mean error of of Mean error of of Mean error of of Mean error of of Mean error of of
mean  examinees mean  examinees mean  examinees mean  examinees mean  examinees
Millimeters of Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury mercury
Systolic
Total' oo 125.6 0.89 1,065 127.6 0.72 1,062 130.9 0.78 1,030 133.1 0.80 977 140.4 1.03 1,014
Race
White.......ccoovvvvirrs 124.9 0.91 827 127.0 0.71 893 130.5 0.83 882 132.9 0.79 887 140.1 1.03 839
Black.....oooeoeeereeee 130.5 2.60 238 133.3 1.80 169 135.1 2.62 148 136.2 2.60 110 143.3 2.48 175
Age
18-24 years 119.2 1.16 266 1225 1.09 205 126.3 1.1 121 125.9 1.72 77 134.0 2.28 86
25-34 years... 120.4 1.15 158 122.2 0.80 181 126.0 1.14 158 126.5 1.61 139 132.8 1.52 149
35-44 years... 125.3 1.41 88 124.1 1.41 123 122.9 1.35 135 128.7 1.55 157 135.6 1.52 150
45-54 years... 128.4 2.44 125 1325 1.94 135 133.1 1.85 160 135.2 1.62 165 145.0 2.63 170
55-64 years... 137.5 4.05 95 135.0 2.02 100 138.4 1.79 125 139.7 2.05 138 148.0 2.10 131
65-74 years 140.8 1.14 329 147.2 2.22 316 146.1 1.73 330 146.8 1.80 320 153.6 1.75 325
Diastolic
Total' .., 78.5 0.52 1,065 79.8 0.50 1,062 83.3 0.49 1,031 84.6 0.44 977 90.8 0.59 1,013
Race
White.......cocoveeee, 77.9 0.53 827 79.3 0.50 893 82.8 0.54 883 84.5 0.41 887 90.5 0.64 839
BlacK....cooiiicicnee 82.6 1.49 238 84.2 1.42 169 88.4 1.92 148 85.9 210 110 93.2 1.27 174
Age
18-24 years 73.8 0.68 266 75.3 0.80 205 76.9 1.00 121 79.0 0.89 77 83.7 1.55 86
25-34 years... 77.0 1.09 158 77.6 0.69 181 82.1 0.99 158 81.4 0.87 139 87.2 0.95 148
35-44 years... 80.4 1.29 88 81.8 0.87 1,233 82.2 0.99 136 85.1 0.93 157 91.6 1.06 150
45-54 years... 83.4 1.52 125 83.8 1.18 135 86.4 1.10 160 88.0 1.00 165 95.8 1.40 170
55-64 years... 84.8 2.25 95 83.8 1.20 100 87.2 1.50 125 85.2 0.88 138 93.2 1.26 131
65-74 years 80.6 0.76 329 84.5 0.99 316 85.1 1.06 330 86.7 0.90 320 89.7 0.86 326

'Excludes “‘other” racial groups.
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Table 3. Blood pressure levels for aduit females ages 18-74 years within body mass index strata showing means and standard errors by race and age: United States, 1971-74

Body mass index (kilograms/meters?)

Prossure. race Less than 20.637 . 20.637-22.815 22.816-25.315 25.316-29.317 29.318 or more
and age Standard  Number Standard  Number Standard  Number Standard  Number Standard  Number
Mean error of of Mean error of of Mean error of of Mean error of of Mean error of of
mean  examinees mean  examinees mean  examinees mean  examinees mean  examinees
Millimeters of Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury mercury
Systolic
Total! oo 1171 0.70 1,663 121.9 0.70 1,649 127.8 0.74 1,649 133.8 0.93 1,651 144.0 117 1,651
Race
White......ooooeeieciens 116.9 0.72 1,413 121.7 0.65 1,460 127.4 0.74 1,386 133.4 1.12 1,299 143.7 1.31 1,167
Black........ccccooieieienee 118.8 2.51 250 123.4 5.42 189 131.4 272 263 136.6 3.28 352 1452 2.43 484
Age
18-24 years.............. 110.8 0.83 530 114.4 0.90 375 116.1 1.12 278 118.5 1.28 171 128.6 1.93 133
25-34 years............. 112.2 0.72 504 113.6 0.56 436 116.0 0.74 359 120.5 112 269 129.0 113 293
35-44 years............. 114.9 1.11 264 1195 0.97 354 122.1 0.97 327 123.9 1.06 330 137.5 1.66 354
45-54 years.. 123.0 2.38 101 126.6 2.20 155 131.3 1.87 171 135.6 2.45 204 1441 2.70 193
55-64 years.. .. 136.3 2.89 74 136.2 2.87 83 140.3 1.91 139 144.5 2.51 168 153.2 2.40 196
65-74 years............... 145.7 1.63 189 147.7 1.84 245 149.2 1.93 374 151.5 1.46 506 161.2 1.41 479
Diastolic
Total' ..o 73.4 0.52 1,662 76.1 0.40 1,649 78.4 0.47 1,648 82.4 0.47 1,651 89.6 0.60 1,651
Race
White.........ooveeeeires 73.2 0.52 1,413 76.0 0.40 1,460 78.2 0.47 1,386 82.0 0.58 1,299 89.2 0.61 1,167
Black.....ccooeveieeieennnns 75.4 1.50 249 77.7 2.06 189 81.4 1.49 262 84.7 1.27 352 91.3 1.44 484
Age
18-24 years............. 68.9 0.81 529 71.0 0.58 375 73.0 0.81 278 72.5 0.76 171 80.2 1.73 133
25-34 years. 721 0.54 504 73.2 0.45 436 73.8 0.66 359 76.6 0.72 269 84.2 0.75 293
35-44 years 74.1 0.71 264 76.8 0.72 354 78.1 0.61 327 81.7 0.80 330 90.6 0.96 354
45-54 years 77.3 1.61 101 79.9 1.22 155 80.7 1.08 171 85.3 1.26 204 92.0 1.19 193
55-64 years. 84.5 1.22 74 82.6 1.46 83 82.6 0.81 139 86.8 1.12 168 92.2 1.43 196
65-74 years.............. 80.9 1.00 189 82.4 1.06 245 84.9 1.02 373 85.4 0.72 506 91.2 0.86 479

*Excludes “other” racial groups.
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Table 4. Systolic blood pressure levels for adult males ages 18-74 years within total skinfoid thickness strata showing means and standard errors by race, age, and
body mass index (BMI): United States, 1971-74

Total skinfold thickness (millimelers)

Less than 16.5 16.5-22.9 23.0-28.9 29.0-36.4 36.5 or more
Race and age Standard  Number Standard  Number Standard  Number Standard  Number Standard  Number
Mean error of of Mean error of of Mean error of of Mean error of of Mean error of of
mean  examinees mean  examinees mean  examinees mean  examinees mean  examinees
Millimeters of Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury mercury
L] - | L 126.0 0.99 1,025 128.4 0.59 1,145 13.8 0.93 1,011 132.8 0.70 968 138.0 0.91 1,008
Race

White......ccoveeernne 124.8 1.02 745 127.9 0.62 975 131.6 0.94 901 132.4 0.73 842 137.8 0.88 855

Black......ccoocveeieverennne 131.8 2.33 280 134.3 2.83 170 135.7 2.30 110 138.0 2.55 126 140.1 3.25 153
119.7 1.38 260 122.2 0.79 179 123.4 1.54 116 126.6 1.48 88 132.3 1.54 111
121.5 1.14 145 121.6 0.99 182 126.1 1.08 150 126.4 1.38 134 131.3 1.53 169
125.3 1.58 100 1254 1.73 133 125.9 1.22 128 128.1 1.67 149 1334 1.69 144
128.6 2.40 114 1321 1.94 165 135.7 2.00 148 134.5 1.13 152 141.8 2.19 178
138.3 4.09 92 136.1 1.82 131 139.9 2.39 124 140.9 1.79 123 146.1 2.04 113
142.2 1.80 314 1455 1.70 355 146.4 1.64 345 147.8 2.40 322 152.1 1.34 293

'Excludes “other’ racial groups.
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Table 5. Diastolic blood pressure levels for adult males ages 18-74 years within total skinfold thickness strata showing means and standard errors by race, age, and
body mass index (BMI): United States, 1971-74

Total skinfold thickness (millimeters)

Less than 16.5 16.5-22.9 23.0-28.9 29.0-36.4 36.5 or more
Race and age Standard  Number Standard  Number Standard  Number Standard  Number Standard  Number
Mean error of of Mean error of of Mean error of of Mean error of of Mean error of of
mean  examinees mean  examinees mean  examinees mean  examinees mean  examinees

35-44
45-54
55-64
65-74

Millimeters of

mercury

78.8 0.57
78.0 0.60
82.9 1.31
73.6 0.63
78.2 1.05
81.1 1.36
83.4 1.60
85.0 2.23
82.0 0.66

1,025

745
280

260
145
100
114

314

Millimeters of

mercury
81.4 0.51
80.9 0.54
87.1 *1.86
76.1 0.82
77.7 0.91
83.4 1.50
85.6 1.07
85.7 1.18
84.4 1.03

1,145

975
170

179
182
133
165
131
355

Millimeters of

mercury
83.4 0.53
83.2 0.54
87.4 2.07
75.7 1.01
81.7 0.79
83.6 1.14
87.4 1.16
86.2 1.18
85.7 0.83

1,012

902
110

116
150
129
148
124
345

Millimeters of

mercury
84.6 0.53
84.2 0.49
90.0 219
78.4 1.31
81.7 0.96
85.3 1.15
87.3 1.08
88.1 1.32
86.0 1.15

968

842
126

88
134
149
152
123
322

Millimeters of

mercury

88.2 0.44
88.1 0.51
89.3 1.67
81.8 1.23
85.3 1.02
89.4 1.07
92.8 1.14
89.3 1.49
88.6 0.67

1,007

855
152

111
168
144
178
113
293

'Excludes “other” racial groups.
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Table 6. Systolic blood pressure levels for adult females ages 18-74 years within total skinfold thickness strata showing means and standard errors by race, age, and
body mass index (BMI): United States, 1971-74

Total skinfold thickness (millimeters)

Less than 26.5 26.5-34.9 35.0-44.4 44.5-56.9 57.0 or more
Race and age Standard  Number Standard  Number Standard  Number Standard  Number Standard  Number
Mean error of of Mean error of of Mean error of of Mean error of of Mean error of of
mean  examinees mean  examinees mean  examinees mean  examinees mean  examinees
Millimeters of Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury mercury

Total' ..o 118.8 0.63 1,644 123.3 0.77 1,711 1271 0.65 1,609 1326 0.93 1,665 140.9 1.05 1,621

Race
White.......ccoeveveiierenne 118.7 0.59 1,359 123.2 0.82 1,490 126.7 0.66 1,398 132.6 0.99 1,333 139.7 1.20 1,139
BlacK.....ccoooeerernnne 120.3 2.59 285 124.7 2.25 221 1325 4.66 211 132.8 1.64 332 146.3 3.08 482

Age
18-24 years 110.0 0.75 506 114.9 0.90 379 115.9 0.78 262 117.8 1.13 195 126.0 1.78 149
25-34 years .. 1134 0.60 460 113.0 0.66 430 116.2 0.69 334 119.6 1.00 319 127.2 1.05 317
35-44 years 118.9 1.18 268 118.1 117 307 120.7 1.10 315 124.6 1.04 340 133.9 1.51 397
45-54 years 125.6 2.58 100 125.4 1.91 126 129.9 2.50 166 133.2 2.05 204 143.5 2.55 224
55-64 years............... 134.9 2.56 83 142.7 2.70 113 138.7 1.63 107 143.7 2.80 171 153.5 2.33 187
65-74 years............... 150.1 2.35 227 147.4 1.41 356 150.1 1.13 425 155.8 1.76 436 158.9 2.23 347

1 Excludes “other” racial groups.
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Table 7. Diastolic blood pressure levels for adult females ages 18-74 years within total skinfold thickness strata showing means and standard errors by race, age, and
body mass index (BMI): United States, 1971-74

Total skinfold thickness (millimeters)

Less than 26.5 26.5-34.9 35.044.4 44.5-56.9 57.0 or more
Race and age Standard  Number Standard  Number Standard  Number Standard  Number Standard  Number
Mean error of of Mean error of of Mean error of of Mean error of of Mean error of of
mean  examinees mean  examinees mean  examinees mean  examinees mean  examinees
Millimeters of Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury mercury

Total' ..o, 73.9 0.48 1,643 76.3 0.37 1,711 789 0.39 1,608 81.9 0.54 1,665 87.8 0.49 1,621

Race
White..........ccoeoeeeneee.. 73.7 0.49 1,359 76.2 0.39 1,490 78.6 0.39 1,398 81.6 0.61 1,333 87.1 0.54 1,139
Black......ccoooovveineennnns 76.0 1.48 284 77.5 1.12 221 82.3 1.66 210 84.1 1.22 332 91.0 1.22 482

Age
18-24 years 68.3 0.69 505 70.8 0.55 379 72.6 0.49 262 73.6 0.65 195 78.4 1.50 149
25-34 years.... 7.7 0.54 460 73.0 0.54 430 74.9 0.48 334 76.2 0.83 319 83.0 0.63 317
35-44 years.... 75.5 0.85 268 76.5 0.75 307 78.3 0.63 315 81.4 0.70 340 87.9 0.91 397
45-54 years.... 78.3 1.43 100 78.6 1.51 126 81.6 1.34 166 84.1 1.08 204 90.0 1.01 224
55-64 years.... 84.8 1.20 83 84.0 1.01 113 83.8 1.25 107 85.6 1.60 171 92.2 1.29 187
65-74 years 83.5 0.97 277 83.3 0.90 356 85.1 0.96 424 87.8 0.82 436 89.4 1.16 347

' Excludes “other” racial groups.
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Table 8. Systolic blood pressure levels for adult males ages 18-74 years within total 24-hour caloric intake strata showing means and standard errors by race, age, and
body mass index (BMI): United States, 1971-74

Total dietary calories (per day)

Race, age, and body mass Less than 1,451.0 1,451.0-2,226.9 2,227.0-3,430.8 3,430.9 or more
index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
Total' . 133.8 1.61 465 132.3 0.91 1,082 128.1 0.78 1,080 125.2 0.70 464
Race
WhHhHE ..o 133.0 1.74 360 132.1 0.93 921 127.9 0.73 953 125.0 0.68 416
BlacK.....ooooouvieeecieeveeceeecrns 138.9 5.01 105 1341 3.12 161 130.0 2.33 127 1279 3.93 48
Age

18-24 years........cccceviiencenenene 127.4 2.69 27 126.7 1.68 92 123.1 1.04 228 120.8 1.10 157
25-34 Yyears......coriiiriineceenne 126.0 1.95 34 124.5 1.17 135 1253 1.00 234 123.8 1.22 122
35-44 years......ccvveineinnncn. 127.2 2.36 37 127.9 1.94 121 125.0 1.13 189 126.5 1.94 67
45-54 years 132.5 3.82 59 134.6 2.22 182 1338 1.59 170 129.8 1.56 52
55-64 years 137.8 3.32 62 137.4 2.67 137 136.9 1.94 92 139.3 4,11 33
65-74 years 143.0 1.98 246 143.6 1.83 415 1419 2.96 167 146.4 4,82 33
1st quartile..........cooviiiis 131.4 3.46 117 126.0 1.89 255 123.7 1.29 259 119.3 1.29 143
2d quartile.... 131.1 219 103 130.6 1.82 240 126.3 0.98 302 12514 1.21 129
3d quartile.... 130.1 1.86 109 130.8 1.37 284 130.9 1.19 275 128.0 1.07 104
4th quartile ..... 140.2 3.35 136 139.0 1.74 303 1319 1.46 244 131.3 210 88

' Excludes “other” racial groups.
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Table 9. Diastolic blood pressure levels for adult males ages 18-74 years within total 24-hour caloric intake strata showing means and standard errors, by race, age, and
body mass index (BMI): United States, 1971-74

Race, age, and body mass

Total dietary calories (per day)

Less than 1,451.0

1,451.0-2,226.9

2,227.0-3,430.8

3,430.9 or more

index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of

mean examinees mean exarminees mean examinees mean examinees

Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
Total' oo 84.2 0.90 465 83.0 0.66 1,081 81.6 0.49 1,081 80.0 0.66 464
Race

White......coooie e, 83.5 0.83 360 83.0 0.70 921 81.6 0.48 954 79.8 0.70 416
BlacK ..o 88.4 3.31 105 83.2 1.68 161 82.7 1.47 127 82.2 1.53 48
18-24 years... 79.2 1.83 27 76.8 1.29 92 76.3 0.73 228 751 1.04 157
25-34 years... 83.1 1.82 34 78.0 0.92 135 80.6 0.71 234 79.9 1.08 122
35-44 years... 81.5 1.85 37 84.5 1.40 121 82.8 0.95 190 84.0 1.30 67
45-54 years 85.3 210 59 87.1 1.15 182 87.1 0.95 170 85.7 1.45 52
55-64 years 86.6 1.35 62 85.3 1.37 137 84.2 1.24 92 88.1 3.34 33
65-74 years 85.1 1.26 246 83.9 1.01 415 81.9 1.02 167 83.6 210 33
1st quartile. ... 81.5 2.27 117 78.3 1.05 255 77.7 0.93 259 75.1 1.00 143
2d quartile...... 82.1 1.67 103 80.4 1.10 240 79.8 0.63 302 79.0 1.21 129
3d quartile.. 81.7 1.02 109 83.9 0.84 284 84.1 0.83 276 82.1 1.00 104
4th guartile 89.4 0.93 136 87.3 1.08 303 85.7 0.91 244 86.9 1.39 88

'Excludes “other” racial groups.
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Table 10. Systolic blood pressure levels for adult females ages 18-74 years within total 24-hour caloric intake strata showing means and standard errors by race, age, and
body mass index (BMI): United States, 1971-74

Total dietary calories (per day)

Race, age, and body mass Less than 1,004.8 1,004.8-1,525.4 1,525.5-2,254.5 2,254.6 or more
index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
128.9 1.50 666 124.9 0.86 1,567 121.7 0.63 1,571 118.5 0.99 670
126.6 1.27 519 125.0 0.91 1,346 121.6 0.68 1,361 118.8 1.06 559
142.3 6.13 147 122.9 1.82 221 123.2 1.61 210 115.6 2.53 111
113.5 1.96 94 113.4 0.87 295 114.4 0.80 356 113.8 1.50 215
116.7 1.25 138 116.1 0.80 373 116.0 0.75 440 1145 1.34 202
124.5 219 141 121.1 1.07 338 119.4 1.28 365 118.9 1.52 129
134.2 5.29 N 130.4 1.76 166 1271 1.63 146 123.9 2.72 68
143.6 4.87 54 139.1 213 119 133.7 2.23 84 132.0 4.59 21
150.0 2.50 148 144.5 210 276 1445 1.86 180 146.2 3.39 35
125.7 2.28 52 123.1 1.19 178 121.6 1.29 182 125.0 1.35 92
123.4 1.67 56 1241 1.25 226 126.1 1.30 168 124.9 2.09 75
122.5 2.16 M 127.8 1.86 138 125.9 1.48 169 126.3 1.98 66
129.8 211 44 134.3 2.03 162 134.0 1.66 177 133.0 2.79 80
135.9 5.06 47 140.5 2.23 95 136.9 2.64 123 134.9 2.46 59
140.8 2.84 112 140.8 1.90 301 144.8 2.06 318 148.1 3.69 130
113.1 1.25 147 114.9 1.02 292 111.6 0.90 322 116.5 1.19 199
113.0 1.20 181 115.4 0.82 397 116.6 0.68 411 118.4 1.49 164
117.7 1.67 162 120.6 1.16 361 1215 1.02 335 122.0 2.82 126
126.3 2.08 110 126.0 1.54 166 135.3 2.80 143 126.6 2.66 52
138.5 3.71 56 130.7 217 106 140.8 2.68 94 144.2 4.57 22
143.2 2.79 138 143.3 1.69 228 149.9 217 206 147.5 2.75 67
1st quartile ..o 124.8 3.93 98 116.0 1.58 320 114.2 0.97 459 113.6 1.39 243
2d quartile.. . 119.5 1.75 129 120.9 0.98 382 120.5 0.87 432 117.7 1.44 175
3d quartile...... . 124.9 217 183 125.4 1.14 451 124.9 1.17 350 120.8 2.14 135
4th quartile 140.2 2.67 256 135.1 1.36 414 131.7 1.33 330 127.6 2.41 117

'Excludes “other” racial groups.



Table 11. Diastolic blood pressure levels for adult females ages 18-74 years within total 24-hour caloric intake strata showing means and standard errors by race, age, and
body mass index (BM{): United States, 1971-74

Total dietary calories (per day)

Race, age, and body mass Less than 1,004.8 1,004.8-1,525.4 1,525.5-2,254.5 2,254.6 or more
index gquartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
Total! oo 79.9 0.77 666 779 0.50 1,567 76.5 0.45 1,571 74.6 0.56 670
Race
WHhHIte.... ...t 789 0.79 519 778 0.55 1,346 76.3 0.48 1,361 74.7 0.60 559
Black 858 1.77 147 78.9 0.94 221 79.3 1.10 210 73.2 1.48 111
18-24 years 725 1.18 94 70.5 0.68 295 70.7 0.81 356 70.4 0.96 215
25-34 years.... 76.3 1.15 138 746 0.60 373 745 0.57 440 73.1 0.91 202
3544 years.... 80.4 1.26 141 78.2 0.63 338 77.4 0.71 365 77.0 0.86 129
45-54 years.... 823 2.04 91 81.7 1.28 166 79.6 1.19 146 79.0 1.67 68
55-64 years.... 84.8 1.60 54 843 0.94 119 836 1.54 84 79.6 2.05 21
65-74 years 84.9 1.51 148 82.7 1.00 276 826 0.91 180 84.2 2.33 35
18-24 years 776 2.30 52 75.7 0.83 178 75.0 0.99 182 78.1 0.85 92
25-34 years... 79.9 0.83 56 79.9 0.81 226 79.7 0.79 168 802 .37 75
35-44 years... 818 2.00 41 825 1.34 138 842 1.02 170 83.9 1.96 66
45-54 years... 84.3 1.50 44 86.9 1.01 162 873 1.07 177 86.6 1.89 80
55-64 years... 854 2.39 47 87.1 1.17 95 85.6 1.47 123 826 1.61 59
65-74 years 83.4 1.25 112 826 0.77 301 84.0 1.24 318 86.9 1.95 130
Female
18-24 years.......ccovremrcnenrececns 70.8 0.86 147 70.8 0.73 292 69.8 0.81 322 723 0.86 199
25-34 years... 728 0.78 181 73.7 0.48 397 75.4 0.51 411 76.1 1.19 164
3544 years....... 775 1.27 152 779 0.71 361 78.0 0.62 335 79.2 1.62 126
45-54 years....... 79.7 1.64 110 80.1 1.30 166 82.7 1.10 143 79.3 2.05 52
55-64 years.. 85.1 1.64 56 81.7 0.92 106 849 1.66 94 86.0 2.35 22
65-74 YEarS.......c.oovrereererreremcncnc 822 1.50 138 829 0.89 228 843 1.05 206 83.3 2.21 67
BMI

1st quartite.........ccoeveevecvevinecnnene 778 2.01 98 721 0.92 320 724 0.81 459 71.6 0.90 243
2d quartile. 75.6 0.75 129 759 0.66 382 75.6 0.52 432 734 0.80 175
3d quartile..........c.cceeceveevenninenenne 770 1.04 183 78.0 0.72 451 775 0.70 350 75.1 1.21 135
4th quartile ...........cccccoecvencenne 86.0 1.26 256 84.2 0.87 414 83.2 0.84 330 825 1.28 117

1 Excludes “other" racial groups.
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Table 12. Systolic biood pressure levels for adults ages 18-74 years within strata of weekly ethanol consumption showing means and standard errors by sex, race, age, and
body mass index (BMI): United States, 1971-74

Ethanol consumption (ounces/week)

Sex, race, age, and body Abstainers (0) Light (0.001-0.999) Moderate (1.000-6.999) Heavy (7.000 or more)
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
128.7 0.92 2,198 122.9 0.51 2,919 126.0 0.60 2,339 130.6 1.02 566
130.3 1.15 673 127.3 0.65 990 128.7 0.70 1,290 131.3 1.23 450
127.9 1.00 1,525 119.6 0.62 1,929 121.2 0.85 1,049 126.3 3.35 116
White...c..covveeirceeieceeeee 128.6 0.93 1,784 122.8 0.54 2,477 125.4 0.58 2,003 130.2 1.1 479
BIACK ...cveeteeeeccereeeece 130.0 3.56 414 124.4 1.56 442 133.2 2.95 336 135.3 3.61 87
Age
Total
18-24 years...................... e 118.1 1.19 324 116.8 0.58 757 120.0 0.97 451 124.4 1.91 96
25-34 120.6 1.10 339 118.2 0.61 7 121.2 0.69 603 124.8 1.61 124
35-44 1234 1.24 377 122.6 0.91 523 122.3 0.91 486 128.1 1.70 111
45-54 130.4 2.33 265 128.8 1.41 280 131.9 1.53 316 133.3 2.60 102
55-64 138.9 1.70 216 134.3 1.65 196 136.2 1.62 167 149.3 4.67 44
65-74 1459 1.28 677 143.4 1.39 392 1439 1.62 316 145.2 4.48 89
18-24 124.6 2.33 73 122.5 0.80 216 122.7 1.20 237 124.6 2.07 77
25-34 126.5 1.84 62 122.7 1.02 186 124.8 0.96 292 126.1 1.71 87
3544 1240 225 65 127.2 1.64 125 124.7 0.92 209 128.7 1.82 85
45-54 128.4 2.72 96 131.6 1.51 115 134.1 1.50 214 135.3 2.38 86
55-64 136.9 2.76 83 132.8 2.23 102 139.0 2.25 111 150.7 4.72 37
65-74 144.0 1.68 294 1451 2.18 246 143.0 2.08 227 145.4 3.88 78
Female
18-24 years.. 114.3 1.23 251 1128 0.62 541 1147 1.39 214 1225 3.24 19
25-34 years.. 117.6 1.34 277 115.0 0.59 585 114.4 0.94 311 1156 2.43 37
35-44 years.. 1231 1.42 312 119.3 0.95 398 118.7 1.23 277 123.8 3.42 26
45-54 years.. 131.5 2.61 169 127.0 1.86 165 127.3 3.50 102 1241 6.15 16
55-64 years.. 140.1 2.04 133 136.0 2.75 94 131.7 2.06 56 1441 9.39 7
65-74 years 1471 1.59 383 141.0 1.47 146 145.7 2.57 89 144.3 9.13 11
1st quartile 125.2 2.22 191 1211 1.27 278 123.9 0.93 349 128.8 1.79 142
2d quartile................ 128.1 1.46 168 126.4 0.99 258 127.9 1.45 378 126.2 1.47 109
3d quatrtile................ 130.9 1.73 160 128.1 1.14 250 131.2 0.93 304 133.4 1.52 105
4th quartile 139.1 2.19 154 136.0 1.59 204 132.7 1.22 259 139.0 2.45 94
Female
Ist quartile...........ccoocevveiiennns 119.9 1.33 370 113.4 0.90 678 115.2 1.08 372 117.9 413 34
2d quartile.. . 126.6 212 379 117.7 0.80 545 118.9 0.98 305 120.9 3.52 35
3d quattile...... . 129.8 1.25 402 123.5 0.94 419 127.8 297 235 129.4 3.94 30
4th quartile 1371 1.75 374 132.8 1.66 287 135.2 2.82 137 144.4 10.80 17

1Excludes “other” racial groups.



Table 13. Diastolic blood pressure levels for adults ages 18-74 years within strata of weekly ethanol consumption showing means and standard errors by sex, race, age, and
body mass index (BMI): United States, 1971-74

Ethanol consumption (ounces/week)

Sex, race, age, and body Abstainers (0) Light (0.001-0.999) Moderate (1.000-6.999) Heavy (7.000 or more)
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Mitlimeters of Millimeters of
mercury mercury mercury mercury
TOtAlT vt 80.2 0.49 2,198 77.7 0.38 2,919 80.3 0.35 2,339 834 0.62 566
Sex
Male ... 82.1 0.83 673 80.6 0.44 991 823 0.43 1,290 83.9 0.80 450
Female.....cocvemecrmerceec e 79.2 0.44 1,525 75.5 0.49 1,928 76.6 0.49 1,049 80.0 1.96 116
Race

WHhe.....cceeeerereree e 79.9 0.48 1,784 77.6 0.40 2,478 79.9 0.36 2,003 83.1 0.68 479
BIACK ..ot 82.4 1.64 414 78.9 0.92 441 84.4 1.29 336 86.0 2.01 87
18-24 72.7 0.83 324 721 0.51 756 74.4 0.50 451 77.9 1.06 96
25-34 78.0 0.63 339 75.8 0.46 771 77.8 0.48 603 80.9 1.26 124
35-44 81.0 0.66 377 79.4 0.63 524 81.2 0.58 486 84.6 1.52 11
45-54 82.8 1.10 265 82.4 0.92 280 854 0.89 316 85.0 1.55 102
55-64 84.6 1.02 216 84.7 0.87 176 838 0.90 167 92.2 2.80 44
65-74 83.3 0.88 677 84.3 0.81 392 84.0 0.87 316 859 1.63 89
18-24 YearS.....coorreerreceerrnerevacncns 75.7 1.63 73 75.3 0.72 216 76.2 0.77 237 78.1 1.14 -
25-34 81.1 1.43 62 79.0 0.66 186 80.1 0.57 292 81.7 1.44 87
35-44 82.0 1.78 65 82.7 1.21 126 83.8 0.77 209 853 1.61 85
45-54 84.6 1.73 96 85.1 0.90 115 87.6 0.89 214 86.8 1.32 86
55-64 85.4 1.62 83 84.7 1.36 102 84.4 1.19 111 91.8 3.00 37
65-74 84.4 1.13 294 854 0.96 246 84.5 1.15 227 85.0 1.60 78
18-24 years.......cccvevencrerence 70.9 0.72 251 69.9 0.62 540 709 0.79 214 75.4 1.38 19
25-34 YEArS....coveeieeecienicicraniins 76.5 0.73 277 73.6 0.53 585 73.4 0.75 311 75.2 1.48 37

80.5 0.86 312 77.0 0.71 398 77.4 0.74 277 79.8 3.00 26

81.9 1.19 169 80.6 1.21 165 80.6 1.51 102 76.7 3.95 16

84.1 1.10 133 848 1.09 94 82.8 1.05 56 93.5 4.47 7

828 1.05 383 828 1.11 146 83.0 1.03 89 89.5 4.41 11
1st quartile........coovniininne 76.8 1.59 191 75.8 0.90 278 78.0 0.77 349 82.4 1.20 142
2d quartile... 81.2 1.04 168 79.4 0.80 258 80.7 0.74 378 79.1 1.33 109
3d quartile... 83.0 0.97 160 82.0 0.78 251 84.3 0.76 304 86.0 1.14 105
4th quartile ........oceveeeercnrcnneenene 89.2 1.34 154 86.8 1.1 204 87.2 0.74 259 89.9 1.63 94

Female

1st quartile........ccoeceorenrecnnininns 74.9 0.71 370 71.5 0.72 677 72.6 0.86 372 76.6 2.18 34
2d quartile... 76.9 0.85 379 73.9 0.51 545 76.6 0.62 305 75.9 3.66 35
3d quartile...... 80.6 0.73 402 77.4 0.67 419 79.0 1.08 235 818 2.52 30
4th quartile .........covevecrcinienne 859 0.91 374 85.3 0.86 287 85.6 1.15 137 89.7 5.30 17

1Excludes “other” racial groups.



Ly

Table 14. Systolic blood pressure levels of adults ages 18-74 years within strata of daily alcoholic beverage consumption showing means and standard errors by sex, race, age, and
body mass index (BMI): United States, 1971-74

Calories from alcoholic beverages (per day)

Sex, race, age, and body Less than 1.0 1.0-249.9 250.0 or more
mass index quartile strata Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of
mercury mercury mercury

125.4 0.49 7,404 124.9 0.90 979 127.8 0.86 994

128.5 0.64 2,630 128.6 1.05 428 129.1 0.83 708

122.9 0.53 4,774 120.6 1.27 551 122.2 1.81 286

125.0 0.54 6,140 124.7 0.83 871 127.6 0.86 853

128.7 1.65 1,264 127.7 3.18 108 129.6 2.60 141
18-24 117.6 0.53 1,621 118.6 1.39 148 1221 1.16 205
25-34 119.8 0.52 1,673 117.9 1.08 246 122.7 1.09 246
35-44 122.7 0.71 1,306 122.8 1.56 206 125.2 1.00 218
45-54 130.6 1.13 837 127.6 2.18 133 134.7 2.04 136
55-64 136.0 1.13 569 137.6 3.16 74 139.6 3.05 64
65-74 145.5 1.19 1,398 1411 2.02 172 146.1 2.21 125
18-24 122.4 0.74 479 124.7 1.54 63 124.0 1.08 140
25-34 124.6 0.74 440 123.0 1.91 73 124.2 1.23 164
35-44 125.4 1.13 321 127.7 2.21 74 126.0 1.07 133
45-54 1321 1.53 365 129.6 2.39 70 136.8 1.95 113
55-64 136.4 1.56 279 137.3 3.1 41 141.2 4.06 51
65-74 144.4 1.43 746 1391 2.16 107 145.5 1.82 107
18-24 114.0 0.54 1,142 111.2 1.96 85 114.4 2.40 65
25-34 116.2 0.52 1,233 113.3 1.17 173 114.6 1.32 82
35-44 120.7 0.71 985 116.9 1.47 132 122.4 2.50 85
45-54 129.4 1.21 472 125.5 3.14 63 124.6 4.39 23
55-64 135.7 1.50 290 138.0 4.85 33 135.9 3.55 13
65-74 years 146.4 1.34 652 143.7 3.41 65 149.2 7.56 18
1st quartile 122.8 1.07 676 125.1 2.46 105 126.2 1.54 161
2d quartile..... 126.7 0.83 643 126.2 1.36 113 125.7 1.05 186
3d quatrtile..... 129.3 1.08 655 128.7 1.71 103 130.5 1.30 183
4th quartile 135.3 1.14 655 133.7 1.71 107 134.2 1.68 178
1st quartile 115.2 0.81 1,142 113.3 1.70 181 115.8 3.31 82
2d quatrtile..... 119.5 0.73 1,181 117.6 1.72 145 122.6 1.96 75
3d quatrtile..... 124.2 0.81 1,208 123.8 2.33 129 121.14 4.26 68
4th quartile 133.2 0.97 1,243 133.6 2.60 96 1324 3.52 61

tExcludes "“other” racial groups.



Table 15. Diastolic blood pressure levels of adults ages 18-74 years within strata of daily alcoholic beverage consumption showing means and standard errors by sex, race, age, and
body mass index (BMI): United States, 1971-74

Calories from alcoholic beverages (per day)

Sex, race, age, and body Less than 1.0 1.0-249.9 250.0 or more
mass index quartile strata Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of
mercury mercury mercury
TOtA e et 78.8 0.27 7,404 79.2 0.69 979 82.1 0.53 994
Sex
MalE ...ttt e 81.3 0.35 2,631 822 0.80 428 83.0 0.58 708
FEMAIE.......o oottt 77.0 0.35 4,773 75.8 0.93 551 78.4 1.05 286
Race
WG ...t et ee e 78.5 0.30 6,141 79.0 0.65 871 82.1 0.56 853
BIACK ...ttt 815 0.86 1,263 82.4 *1.80 108 82.1 1.30 141
Age
Total
F8-24 YEAIS ...ttt 72.7 0.37 1,620 741 1.36 148 76.7 0.95 205
2534 YOAIS .....ccoovvieceerieeriieer e e re et st s aens 76.7 0.32 1,673 74,7 0.66 246 814 0.72 246
35-44 years.. 80.5 0.42 1,307 80.7 0.84 206 815 0.82 218
45-54 years.. 83.1 0.63 837 825 1.62 133 874 1.21 136
55-64 years 84.3 0.63 569 84.3 1.89 74 85.1 2.04 64
65-74 years 83.6 0.64 1,398 83.5 1.04 172 85.1 1.16 125
18-24 years 75.2 0.50 479 78.7 1.41 63 776 1.10 140
25-34 years.. 79.3 0.66 440 77.7 1.32 73 826 0.75 164
35-44 years 83.9 0.80 322 83.8 1.29 74 82.2 0.96 133
45-54 years 85.5 0.73 365 855 1.85 70 89.2 1.10 113
55-64 years.. 85.4 0.93 279 85.3 2.03 a1 84.0 2.58 51
65-74 years 84.1 0.72 746 83.5 1.41 107 85.4 1.18 107
18-24 years 70.7 0.46 1,141 68.5 1.69 85 73.2 1.56 65
25-34 years 74.7 0.41 1,233 72.0 0.90 173 74.9 0.86 82
35-44 years 78.0 0.52 985 77.0 1.13 132 79.3 1.56 85
45-54 years 81.3 0.76 472 79.2 1.98 63 78.7 2.76 23
55-64 years.. 83.2 0.77 290 829 2.41 33 87.6 1.99 13
65-74 years 83.1 0.73 652 83.4 1.43 65 83.4 2.47 18
1st quartile. ... 76.6 0.68 676 79.3 1.48 105 80.4 1.07 161
2d QUArIl. ..ot 79.1 0.49 643 79.2 0.96 113 79.4 0.93 186
3d QUATTIEE. ... 829 0.55 656 82.1 1.09 103 84.4 0.90 183
Ath QUATLIIE ... e 86.5 0.62 655 87.4 1.31 107 878 0.82 178
Female
1St QUANIE....coeeee e 72.2 0.58 1,141 71.3 1.04 181 74.8 1.86 82
2d quartile 74.8 0.42 1,181 739 1.26 145 81.3 1.41 75
3d quartife........oooouiieiei e 773 0.51 1,208 76.9 1.37 129 75.6 2.53 68
4th quartile 83.8 0.53 1,243 84.6 1.63 96 825 1.38 61

1 Excludes “other” racial groups.
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Table 16. Systolic blood pressure levels of adults ages 18-74 years within strata of table salt shaker use showing means and slandard errors by sex, race, age, and
body mass index (BMI): United Stiates, 1971-74

Table salt shaker use

Sex, race, age, and body Rarely/never Occasionally/seldom Frequently/always
mass index quartile strata Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of
mercury mercury mercury

127.8 0.60 3,547 126.0 0.69 2,121 124.8 0.40 3,248

131.0 0.75 1,096 129.6 0.80 853 126.2 0.47 1,832

125.8 0.69 2,451 122.7 0.92 1,268 120.0 0.66 1,654

127.2 0.62 2,871 125.9 0.70 1,834 124.4 0.43 2,896

132.0 1.97 676 127.6 1.77 287 128.2 2.47 451
18-24 years 117.8 0.88 473 118.8 1.09 353 118.4 0.60 706
25-34 years... 120.0 0.74 758 118.3 0.95 475 120.8 0.55 930
3544 years... 121.8 0.82 696 123.3 1.04 418 124,2 0.87 618
45-54 years... 131.4 1.44 458 130.9 1.50 264 130.0 1.28 379
55-64 years... 137.7 1,49 340 136.7 1.88 166 135.1 1.87 202
65-74 years 145.6 1.33 822 143.8 1.56 445 144.8 1.65 427
18-24 years 123.5 1.85 100 123.0 1.73 107 123.0 0.86 266
25-34 years... 126.7 1.21 166 120.7 1.39 144 124.6 0.70 365
35-44 years... 124.3 1.25 134 127.4 1.48 122 126.2 0.98 274
45-54 years... 133.2 2.01 168 136.4 2.35 120 131.0 1.1 256
55-64 years... 138.6 1.97 141 137.4 195 94 1359 2.30 136
65-74 years 143.6 1.94 387 142.6 2.08 266 121.7 1.09 541
18-24 years 114.4 0.66 373 115.0 1.08 246 113.0 1.00 440
25-34 years... 115.8 0.74 592 116.3 0.83 331 115.4 1.61 565
35-44 years... 120.5 0.90 562 119.9 1.28 296 120.5 1.22 344
45-54 years... 130.5 1.60 290 125.5 1.80 144 127.8 2.85 123
55-64 years 1374 1.89 199 135.9 3.53 72 133.4 2.88 66
65-74 years 147.1 1.70 435 1451 2.06 179 144.6 3.21 120
1St QUATTIE....coer e 1251 1.44 275 122.8 1.57 236 124.4 1.02 498
2d quatrtile... . 130.1 1.256 270 129.0 1.73 220 125.5 0.66 465
3d quartile... " 130.4 1.62 272 132.7 1.52 222 129.5 0.79 433
At QUATTIE ... eeen e s 138.2 1.58 279 135.7 1.70 175 133.6 1.18 307

Female

1St QUAMIE ..ot et e s 117.3 0.81 600 116.2 1.22 381 115.0 0.91 699
2d quartile... . 124.3 1.30 647 120.1 0.90 374 1171 0.84 481
3d qUAtIlE....cco e 127.8 1.12 662 124.5 1.83 277 126.3 2.20 364
Ath QUATTIE ...ttt et st nene 135.8 134 542 135.4 2.30 236 132.3 2.09 224

1 Excludes "other" racial groups.
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Table 17. Diastolic blood pressure levels of adults ages 18-74 years within strata of table salt shaker use showing means and standard errors by sex, race, age, and
body mass index (BMI): United States, 1971-74

Table salt shaker use

Sex, race, age, and body Rarely/never Occasionally/seldom Frequently/always
mass index quartile sitrata Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of
mercury mercury mercury
Total' .... 80.2 0.42 3,646 79.4 0.45 2,121 79.7 0.27 3,249
Sex
Male .. eeiteteemreseeseireeesreeeeesreat e s re e e rar s 82.6 0.65 1,096 821 0.57 853 80.5 0.30 1,633
FEMAIE......coiiiirriire e e 78.8 0.44 2,450 76.8 0.54 1,268 75.9 0.43 1,654
Race
WISttt et e e 79.8 0.43 2,871 79.3 0.48 1,834 79.3 0.30 2,897
1= =o)L 83.5 1.12 - 81.0 0.77 287 82.3 1.30 451
18-24 years 73.0 0.74 472 74.0 0.83 353 73.9 0.48 706
25-34 years 771 0.49 758 76.0 0.55 475 77.8 0.39 930
35-44 years 79.7 0.66 696 80.4 0.66 418 81.7 0.45 619
45-54 years 83.4 0.78 458 83.2 1.09 264 84.1 0.81 379
55-64 years... 84.5 0.88 340 83.2 1.00 166 84.9 0.93 202
65-74 years 83.8 0.69 822 83.4 0.81 445 83.8 0.92 427
18-24 years 76.7 1.87 100 76.4 1.31 107 76.4 0.70 266
25-34 years... 80.5 0.76 166 779 0.94 144 80.6 0.54 365
35-44 years... 82.8 1.37 134 83.8 1.11 122 83.7 0.54 275
45-54 years 85.5 1.23 168 87.6 1.44 120 86.3 0.75 256
55-64 years 85.6 1.51 141 85.0 1.16 94 849 1.07 136
65-74 years 843 0.93 387 83.9 1.06 266 73.4 0.77 541
18-24 years 70.8 0.62 372 719 0.81 246 70.9 0.57 440
25-34 years 75.0 0.58 592 745 0.56 331 73.8 0.49 565
35-44 years... 78.2 0.63 562 776 0.87 296 78.1 0.80 344
45-54 years... 824 0.90 290 79.0 1.27 144 79.6 1.41 123
55-64 years.......cccvereeinneenionens 83.7 1.04 199 80.9 1.54 72 85.0 1.70 66
B5—T4 YEAIS... st 83.4 0.80 435 a2.8 117 179 828 1.69 120
1st quartile 76.9 1.29 275 76.8 0.91 236 78.7 0.53 498
2d qQUAMIE.. ..o 82,0 0.87 270 81.3 0.90 220 79.3 0.61 465
3d quartile 83.2 0.66 272 84.2 0.79 222 83.4 0.52 434
4th quartile 884 1.20 279 88.1 0.98 175 87.2 0.76 307
1st quartile 74.1 0.61 599 72.7 0.59 381 72.6 0.63 699
2d quartile... 7741 0.66 647 75.4 0.61 374 741 0.64 481
3d quartile...... e 79.6 0.67 662 78.0 0.86 277 78.4 0.89 364
4th quartile .......cccoceeeeeee. st 85.8 0.75 542 84.4 1.09 236 85.3 1.08 224

1Excludes "other" racial groups.
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Table 18. Systolic blood pressure levels of adult males ages 18-74 years within dietary sodium strata showing means and standard errors by race, age, and body mass index (BMI):
United States, 1971-74

Dietary sodium (milligrams/day)

Race, age, and body mass Less than 982.6 982.6-1,883.9 1,884.0-3,436.7 3,436.8 or more
index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
131.5 1.13 495 131.0 0.73 1,008 128.8 0.84 1,048 126.7 0.80 438
131.5 1.18 361 130.9 0.79 928 128.5 0.86 929 126.7 0.81 401
137.6 3.93 114 131.8 2.10 170 1325 3.22 119 126.8 3.68 37
1B-24 years......iineeeersmsemene. 127.2 2.94 49 125.7 1.36 139 122.0 1.16 181 121.2 1.50 133
25-34 years....... 125.4 2.42 58 125.0 1.02 174 123.1 1.11 199 127.5 1.49 91
35-44 years....... 124.0 3.47 48 127.8 1.95 135 126.7 1.45 156 124.6 143 75
45-54 years.... 1334 3.16 77 133.0 1.90 160 135.2 1.76 175 130.0 1.93 53
55-64 years.... 135.9 3.10 65 139.7 2.13 115 135.4 2.33 106 138.4 3.39 38
65-74 years.... e — 142.8 2.24 198 140.7 1.54 383 147.2 246 231 142.4 3.39 48
BMI
1st quartile........ceoivverrcrivecnee 127.5 2.69 119 126.9 1.67 249 1225 1.25 282 1214 1.21 122
2d quartile... 128.3 1.85 110 128.1 1.55 280 127.7 0.93 263 126.2 1.49 119
3d quarlile... 129.8 1.86 109 131.1 1.35 291 129.9 1.31 267 129.6 1.16 104
4lh quartile ........cooeevereviiriinne 138.4 2.36 157 136.2 1.33 282 136.3 1.62 236 130.4 1.87 93

1Excludes "other" racial groups.



Table 19. Systolic blood pressure levels of adult females ages 18-74 years within dietary sodium strata showing means and standard errors by race, age, and body mass index (BMI):
United States, 1971-74

Dietary sodium (milligrams/day)

Race, age, and body mass Less than 962.6 962.6-1,883.9 1,884.0-3,436.7 3,436.8 or more
index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
124.6 1.26 710 124.1 0.71 1,588 122.4 0.77 1,627 121.6 0.92 647
124.2 1.22 557 123.9 0.75 1,313 1225 0.81 1,347 121.9 0.92 566
127.1 3.51 153 131.7 4.68 275 121.8 1.71 180 117.7 3.50 81
18-24 YearsS.......oeeeeeeeivesriceannnes 113.7 1.34 142 112.6 0.89 297 115.1 1.00 333 113.9 1.57 187
25-34 vyears.. 113.6 1.36 159 1159 0.89 390 116.4 0.78 407 116.2 1.1 196
35-44 years... 123.8 1.91 132 119.3 1.24 351 120.7 1.24 360 119.7 1.59 132
45-54 years.. 127.3 2.62 95 130.6 2.56 161 126.1 1.85 158 132.5 3.04 57
55-64 years.. 141.2 4.51 56 136.8 2.30 108 138.0 3.26 o1 13314 4.34 23
65-74 years 145.7 2.55 126 146.8 1.98 284 143.0 2.1 178 147.4 2.63 52
1st quartile......cccoeeecee i 117.9 2.61 118 114.2 1.29 369 116.1 1.36 428 114.9 1.69 204
2d quartile.. 120.5 1.32 158 119.3 1.01 389 1204 1.1 393 120.8 1.29 179
3d quartile..... “ 124.9 2.47 201 126.4 1.25 412 122.8 1,18 366 122.8 2,19 140
4th quartile 132.1 2.20 233 136.8 1.85 419 1331 1.90 340 132.6 1.97 124

1Excludes "other" racial groups.
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Table 20. Diastolic blood pressure levels of adult males ages 1B-74 years wilhin dietary sodium strata showing means and standard errors by race, age, and body mass index (BMI):
United States, 1971-74

Dietary sodium (milligrams/day)

Race, age, and body mass Less than 982.6 982.6-1,883.9 1,884.0-3,436.7 3,436.8 or more
index quarlile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury

Totall .. ..o e 83.2 0.61 495 82.5 0.53 1,098 81.8 0.49 1,048 80.9 0.60 439
Race

Wi, st sees e 82.7 0.66 381 825 0.56 928 81.5 0.51 929 81.0 0.61 402

BlacK.........ccormerenrernierrereassenessnmeres 86.1 2.56 114 82.4 1.70 170 85.2 1.66 119 79.5 2.05 37
Age

18-24 YEArS..cccourerrirrecnrnrnaneeens 76.9 1.78 49 78.2 1.02 139 74.9 0.75 181 75.5 1.00 133

25-34 years........ivnie. 80.7 1.40 56 79.2 0.60 174 80.0 0.91 199 80.7 1.21 91

3544 years... 82.0 2.46 48 82.8 1.06 135 84.1 1.01 156 834 1.42 76

45-54 years... 86.2 1.84 77 86.6 1.1 160 87.3 0.98 175 85.5 1.44 53

55-64 years... 85.9 1.54 65 86.2 1.11 115 63.8 1.40 106 873 2.27 as

65-74 years.....ceeecvninerecienens B5.2 1.16 198 82.7 0.98 383 a4.8 1.16 231 82.7 1.99 48
BMI

1st quartile......ccoeiennnvveniciseans 80.3 1.90 119 78.4 1.29 249 77.2 1.11 202 755 0.82 122

2d quartile.. 80.1 1.10 110 80.2 0.68 280 79.7 0.96 263 80,1 1.07 119

3d quarlile.. 82.7 1.04 109 83.8 0.96 291 84.0 ‘0.73 267 82,0 1.21 105

4th quarlile 88.0 1.51 157 86.0 0.77 282 87.5 0.80 236 86.7 1.44 93

1Excludes "olher" racial groups.



Table 21. Diastolic blood pressure levels of adult females ages 18-74 years within dietary sodium strata showing means and standard errors by race, age, and body mass index
(BMI): United States, 1971-74

Dietary sodium (milligrams/day)

Less than 982.6 982.6-1,883.9 1,884.0-3,436.7 3,436.8 or more
Race, age, and body mass
index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mearn examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters ot Millimeters of Millimeters of
mercury mercury mercury mercury
Total! e 78.0 0.72 710 77.6 0.48 1,588 76.8 0.42 1,627 75.9 0.75 647
Race

WhiIte......coon e 77.6 0.79 557 771 0.53 1,313 76.8 044 1,347 75.9 0.76 566
[2]F: o] SRRSO 80.3 1.71 153 82.2 1.54 275 77.4 1.00 180 75.1 2.00 81
18-24 years 70.6 1.07 142 711 0.68 297 711 0.80 333 69.8 1.19 187
25-34 years 74.5 1.09 159 74.2 0.60 390 74,9 0.53 407 74.3 0.96 196
35-44 years 80.1 1.04 132 77.2 0.80 351 784 0.73 360 76.7 0.94 132
45-54 years 80.4 1.75 95 81.1 1.40 161 79.9 1.04 158 81.7 2.16 57
55-64 years 85.7 2.13 56 84.0 0.73 108 82.0 1.75 91 852 2.86 23
65-74 years 83.1 1.37 126 839 0.93 284 82.0 0.93 178 82.4 2.21 52
ist quartile......ooeiiveenceeeeeeae, 736 1.81 118 721 0.80 369 72.9 0.77 428 72.2 1.22 204
2d quartile.... 76.6 1.10 158 75.4 0.63 389 75.1 0.54 393 74.4 0.87 179
3d quartile........ 76.8 1.14 201 78.3 0.80 412 77.0 0.64 366 76.0 1.34 140
4th quartile ..., 83.2 1.36 233 B4.7 0.93 419 83.8 0.82 340 84.0 1.33 124

1Excludes "other" racial groups.



GS

Table 22. Systolic blood pressure levels of adults ages 18-74 years within strata of sodium intake per 1,000 calories showing means and standard errors by sex, race, age, and
body mass index (BMI): United States, 1971-74

Dietary sodium (milligrams/1,000 calories)

Sex, race, age, and body Less than 686.5 686.5-1,081.1 1,081.2-1,675.8 1,675.9 or more
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
123.8 0.60 1,135 126.1 0.65 2,645 127.7 0.63 2,654 126.4 0.60 1,132
126.9 0.89 419 129.8 0.84 1,088 131.0 0.86 1,109 127.8 0.90 475
121.2 0.80 716 122.4 0.75 1,557 124.4 0.83 1,545 124.9 0.85 657
123.3 0.60 902 126.1 0.67 2,235 127.2 0.65 2,292 126.1 0.63 1,007
128.1 2.07 233 126.3 1.60 410 133.2 3.86 362 1322 2.84 125
18-24 years 118.0 1.26 268 118.7 0.96 476 118.2 0.60 514 118.3 1.02 206
25-34 years.. 118.2 1.25 271 120.5 0.84 615 121.0 0.80 548 120.6 0.96 244
35-44 years.. 121.8 1.39 193 123.6 1.17 498 123.7 0.93 472 123.0 1.09 225
45-54 years.. 128.3 1.90 141 131.0 1.23 345 133.1 1.95 321 130.7 1.69 127
55-64 years.. 136.8 3.28 82 135.0 1.81 192 140.0 1.61 229 136.6 2.19 99
65-74 years 142.9 2.18 180 143.1 1.39 519 145.4 1.36 570 146.6 2.16 231
18-24 years.. 122.3 2.07 78 124.5 1.31 185 123.2 117 167 121.6 1.48 74
25-34 years.. 122.8 1.67 94 124.9 1.20 194 126.0 1.28 170 1241 1.80 67
35-44 years.. 125.9 2.57 59 127.0 1.89 143 126.6 1.34 138 124.9 1.58 74
45-54 YEarS.....coeverieincnnenen 131.7 2.71 55 134.3 1.71 180 134.8 1.88 168 1301 2.36 60
55-64 years....ccoceecicnicinereennae 136.2 459 39 137.3 2.92 100 139.3 2.28 130 134.0 2.70 55
6574 years.....ionnnnna. 140.8 3.14 94 141.7 1.73 286 144.5 2.09 336 145.2 2.61 145
Female
18-24 years 114.5 0.87 190 112.9 0.90 291 1141 0.94 347 114.4 1.46 132
25-34 years.. 113.1 1.09 177 115.8 0.91 421 116.3 0.98 378 117.8 “0.74 177
35-44 years.. 118.3 1.62 134 120.7 1.18 355 1211 1.23 334 120.8 1.58 151
45-54 years.. 126.1 2.09 86 127.2 1.75 165 131.2 3.09 153 131.3 2.20 67
55-64 years.. 137.3 3.72 43 132.5 2.44 92 141.0 2.91 99 139.8 3.61 44
65-74 years.. 1447 2.89 86 144.6 2.05 233 146.4 1.52 234 148.4 3.53 86
BMI
Male
1st quartile....oecceeeceeee 120.5 1.78 97 124.7 1.74 257 125.5 1.13 308 1221 1.71 112
2d quartile.. . 124.6 1.83 109 127.5 1.11 280 130.1 157 271 125.3 1.49 114
3d quartile......ccoveevreeeecre 129.6 2.00 92 129.9 1.33 281 131.6 1.63 277 129.1 1.34 122
4th quartile .......cccveeeeeiinneceren, 133.3 2.57 121 136.7 1.77 270 137.1 1.69 253 132.8 1.77 127
Female
1st quartile.......cccccovvceccrrcinceeees 114.4 1.13 177 113.5 117 390 117.0 1.34 399 117.5 1.25 154
2d quartile.. 118.4 1.14 190 119.7 0.81 393 120.5 1.27 373 121.5 1.28 163
ad quartile.. 123.8 1.94 169 125.2 1.35 394 124.6 1.49 398 123.6 1.90 158
4th quartile 129.8 1.98 180 132.9 1.32 380 136.5 1.84 375 136.3 1.94 182

'Excludes “other" racial groups.



Table 23. Diastolic blood pressure levels of adults ages 18-74 years within strata of sodium intake per 1,000 calories showing means and standard errors by sex, race, age, and
body mass index (BMI): United States, 1971-74

Dietary sodium (milligrams/1,000 calories)

Less than 686.5 696.5-1,081.1 1,081.2-1,675.8 1,675.9 or more
Sex, race, age, and body
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees difean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
78.5 0.41 1,135 79.4 0.40 2,645 80.0 0.37 2,654 80.0 0.41 1,133
80.7 0.71 419 82.0 0.45 1,088 82.7 0.47 1,109 81.8 0.66 476
76.7 0.51 716 76.7 0.52 1,657 77.4 0.45 1,545 78.1 0.62 657
78.2 0.45 902 79.3 0.41 1,235 79.7 0.39 2,292 79.9 0.41 1,008
81.1 1.35 233 80.0 0.91 410 83.6 153 362 82.6 1.78 125
18-24 years......cuimnrenninn. 731 1.06 268 734 0.51 476 733 0.55 514 73.6 0.86 206
25-34 yearsS.....cccceerviiinne 771 0.79 271 77.0 0.46 615 77.3 0.50 548 77.6 0.74 244
35-44 years... 79.8 1.02 193 80.1 0.72 498 81.1 0.48 472 81.1 1.06 226
45-54 years... 821 1.16 141 83.5 0.91 345 844 0.90 321 84.2 1.07 127
B5-B4 YEArS..cvireueeirimeamaecerernras 84.9 1.75 82 83.6 0.86 192 85.7 0.97 229 84.3 1.31 929
65-74 Years......cccccierreviennnn. 83.3 1.17 180 83.3 0.67 519 83.6 0.83 570 84.3 1.25 231
Male
18-24 years........cceeeviiereecmreeerinen 75.3 1.97 78 76.8 0.75 185 76.1 0.78 167 755 1.42 74
25-34 years... 80.1 1.11 94 79.7 0.58 194 79.9 0.86 170 80.3 135 67
35-44 years....... . 82.2 1.96 69 833 1.09 143 83.6 1.02 138 83.7 1.67 75
45-54 years... - 84.7 1.71 55 86.5 0.96 180 88.2 1.06 168 85.8 1.52 60
55-64 Years.....cccccviieivennirennnnes 85.7 2.60 39 84.8 1.49 100 86.5 117 130 83.9 1.62 55
Female
18-24 years 71.3 0.72 190 70.0 0.81 291 70.9 0.67 347 71.3 1.07 132
25-34 years... 73.8 0.75 177 741 0.65 421 74.8 0.67 378 75.4 0.85 177
35-44 years... 778 1.19 134 77.4 0.78 355 78.8 0.69 334 77.9 1.15 151
45-54 years... 80.4 © 1.35 86 80.2 1.33 165 80.3 1.22 153 82.7 1.65 67
55-64 years... 84.3 2.08 43 82.3 0.82 92 84.6 1.54 99 84.7 1.89 44
65-74 years 62.8 1.83 86 835 1.02 233 83.0 0.83 234 83.6 2.09 86
1st quartile....oeeereeeiee 76.1 1.49 97 78.5 0.85 257 775 0.82 308 77.2 1.03 112
2d quartile... . 78.3 1.25 109 79.3 0.62 280 82.0 0.91 271 78.6 1.25 114
3d quartile.......oereermnnninieercreaneas 827 1.25 92 83.1 0.79 281 842 0.72 277 83.0 1.07 123
4th quartile ........c.ccccveevninn, 86.1 1.89 121 86.7 0.93 270 87.6 1.00 253 86.9 1.04 127
Female
1st quartile......cciiniiiiiinne 725 0.77 177 71.5 0.80 390 73.4 0.86 399 73.3 0.81 154
2d quartile 75.6 0.82 190 75.0 0.65 393 75.0 0.69 373 76.2 0.92 163
3d quartile e 77.0 1,24 169 77.2 0.83 394 77.7 0.61 398 76.8 1.04 158
4th quartile ..., B2.5 1.30 180 843 0.83 380 83.8 0.92 375 85.6 1.06 182

1Excludes “other" racial groups.
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Table 24. Systolic blood pressure levels of adults ages 18-74 years within strata of sodium-potassium intake ratio showing means and standard errors by sex, race, age, and
body mass index (BMI): United States, 1971-74

Dietary sodium-polassium ratio

Sex, race, age, and body Less than 0.535 0.535-0.956 0.957-1.630 1.631 or more
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
124.6 0.64 1,136 126.1 0.61 2,649 1274 0.61 2,651 126.9 0.82 1,130
128.7 1.09 361 129.7 0.82 1,091 129.8 0.82 1,142 128.9 1.18 497
122.2 0.79 775 122.5 0.64 1,668 124.2 0.84 1,509 124.3 1.10 663
124.5 0.64 990 126.1 0.63 2,325 126.6 0.62 2,255 126.1 0.88 866
126.4 1.34 146 126.3 1.98 324 132.5 3.1 396 1315 3.09 264
18-24 years......ceeiisesesienne. 118.0 1.24 199 118.9 0.99 478 116.7 0.64 502 120.3 1.00 285
25-34 years... 116.9 1.01 241 119.9 0.83 615 1211 0.84 570 122.4 1.32 252
35-44 years...... 119.2 0.92 206 1241 1.50 481 123.9 0.82 517 1240 1.50 184
45-54 years... 127.3 1.67 149 130.5 1.40 341 133.8 1.82 310 131.7 1.88 134
55-64 years... 136.8 2.79 102 136.4 1.78 196 139.0 1.57 226 137.7 2.79 78
65-74 years.......cmiiniiinn. 1421 2.06 239 142.8 1.24 538 146.0 1.68 526 148.8 2.57 197
Male
1B-24 years.........cccceceveeeerecnirens 126.1 2.20 53 124.0 1.36 174 121.3 1.48 183 124.3 1.35 94
25-34 years... 123.3 1.49 61 123.6 1.22 214 126.3 1.37 171 125.8 2.09 79
35-44 years... 123.7 2.04 48 127.5 2.1 134 127.0 1.24 166 1241 1.55 66
45-54 years... 130.7 2.45 43 134.6 1.92 170 133.6 1.61 174 132.6 2.89 76
56-64 years... 135.6 5.05 47 139.7 248 94 137.8 2.42 129 135.0 2.92 54
65-74 years 140.6 2.49 109 1419 1.83 305 143.8 2.18 319 148.1 3.64 128
Female
18=24 YEAIS....vureereeeerresreeesrosnne 113.7 1.09 146 114.3 0.97 304 111.8 0.97 319 116.5 1.39 191
25-34 years... 112.8 1.01 180 1154 0.79 401 116.6 0.71 399 118.7 1.54 173
35-44 years... 116.7 1.41 158 121.3 1.27 347 120.8 0.95 351 1240 285 118
45-54 Years.......veverceeeeeerencen, 126.0 2.12 106 126.3 1.81 171 134.0 3.41 136 130.5 2.59 58
55-84 YEAIS......cooommesverercessisionsn 197.9 3.28 55 133.2 2.23 102 140.4 2.54 97 143.3 5.63 24
B5-74 YEArS....cveeeerererrirereerrersne 143.1 2.57 130 143.8 1.44 233 148.8 2,53 207 149.8 2.93 69
BMI
Male
1St QUAIE...c. oo s resrernens 124.5 4,06 74 125.3 1.44 266 123.6 1.14 306 122.2 1.92 128
2d quartile... 125.1 1.45 95 126.4 1.25 280 129.0 1.35 274 1268.8 1.44 125
3d quartile... 128.1 1.37 91 130.4 1.29 277 131.5 1.26 281 129.0 1.74 123
4th quartile ...eeceeeeee e 136.3 2.28 101 136.5 1.62 268 134.9 1.561 281 135.2 2.32 121
Female
1st quartile.........cooeienevereeeeee. 1135 1.49 174 114.9 1.23 386 115.4 1.39 393 119.0 2.06 167
2d quartite... 119.8 1.23 193 120.6 1.05 428 119.6 1.19 346 119.3 1.21 152
3d quartile.........cveerererneeeeeemen 123.1 1.80 199 125.7 1.29 394 124.6 1.12 384 123.4 2.29 142
4th quartile ....cveeieereeeeerreeenes 131.5 1.60 209 131.6 1.36 350 137.7 2.11 386 135.3 2.07 172

'Excludes “other” racial groups.



Table 25. Diastolic blood pressure levels of adults ages 18-74 years within strata of sodium-potassium intake ratio showing means and standard errors by sex, race, age, and
body mass index (BMI): United States, 1971-74

Dietary sodium-potassium ratio

Sex, race, age, and body Less than 0.535 0.535-0.956 0.957-1.630 1,631 or more
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examineegs
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
78.7 0.41 1,136 79.3 0.38 2,649 80.1 0.36 2,652 80.0 0.49 1,130
81.8 0.68 361 81.7 0.53 1,091 82.6 0.51 1,143 81.7 0.68 497
76.9 0.54 775 76.8 0.42 1,558 77.3 0.49 1,509 77.8 0.83 633
78.6 0.43 990 79.2 0.40 2,325 79.8 0.38 2,256 79.4 0.53 866
80.3 1.21 146 80.2 1.28 324 82.3 1.18 396 83.5 1.69 264
73.6 1.04 199 731 0.60 478 72.4 0.72 502 74.9 0.73 285
75.5 0.54 211 76.9 0.50 615 77.9 0.51 570 78.0 0.78 252
78.5 0.92 206 80.6 0.76 481 80.9 0.64 518 82.0 1.18 184
81.2 1.23 149 83.5 0.97 341 85.0 0.77 310 841 1.35 134
84.8 1.40 102 84.0 0.95 196 85.7 1.04 226 83.7 1.44 78
B82.9 1.07 239 82.7 0.62 538 84.0 0.94 526 a5.5 1.51 197
18-24 years 78.0 2.16 53 75.7 0.97 174 751 1.07 183 77.8 0.84 94
25-34 years.... 79.4 0.87 61 79.4 0.84 214 80.9 0.81 171 79.7 1.29 79
35-44 years.... 81.9 1.72 48 829 1.33 134 84.2 1.16 167 83.2 1.71 66
45-54 years.... 84.9 1.82 43 871 0.93 170 87.1 0.94 174 86.1 1.95 76
55-64 years.... 85.4 2.39 47 85.9 1.36 94 B86.7 1.36 129 82.0 1.66 54
65-74 years 83.3 1.08 109 83.0 0.74 305 83.9 1.27 319 86.3 1.81 128
Female
18-24 YEArS..coceerervinsnerenene 70.9 0.84 146 70.8 0.74 304 69.7 0.75 319 72.3 0.91 191
25-34 years.... 73.0 0.80 180 73.7 0.48 401 75.3 0.57 399 76.2 1.28 173
35-44 years......cviiininennns 765 1.07 158 78.6 0.69 347 77.6 0.73 351 80.1 1.63 118
45-54 YEAIS...cccoivririieereeeemenns 79.7 1.67 106 79.8 1.31 171 82.1 1.27 136 81.8 1.88 58
55-64 years.... 84.2 1.42 55 822 1.13 102 84.4 1.59 97 87.1 3.05 24
B5-74 Years.....ccccervrreeceenninnnns 82.6 1.46 130 82.5 0.83 233 84.2 1.01 207 84.4 2.45 69
BMI
Male
1st quartile....... . 77.4 2.39 74 78.7 0.99 266 771 0.87 306 76.5 1.44 128
2d quartile.... 80.0 1.03 95 78.7 0.75 280 80.7 0.80 274 80.9 1.04 125
3d quartile.... 80.4 0.87 91 83.7 0.82 277 85.4 0.94 282 80.3 1.12 123
4th quartile ..o 88.6 1.71 101 85.7 0.93 268 86.8 0.77 281 88.6 1.29 121
Female
1st quartile... 71.4 0.81 174 72.4 0.81 386 72.4 0.85 393 74.8 1.44 167
2d quartile.... 75.8 0.86 193 75.7 0.57 428 747 0.76 34¢ 74.6 0.82 i52
3d quartile.... 76.3 1.11 199 77.6 0.77 394 78.2 0.70 3684 75.2 1.15 142
4th quartile .....ooceeorevenieernen 83.6 1.12 209 83.3 0.83 350 84.2 0.87 386 85.9 1.35 172

1 Excludes "other" racial groups.
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Table 26. Systolic blood pressure levels of adults ages 18-74 years within sirata of frequency of consumption of salty snacks showing means and standard errors by sex, race, age,
and body mass index (BMI): United States, 1971-74

Sally snacks consumption frequency (limes/week)

Sex, race, age, and body Less than 1.00 1.00-1.98 1.99-6.98 6.99 or more
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury

127.9 062 4188 123.5 0.52 1,743 1241 0.52 2,603 123.8 1.02 711

131.3 0.78 1,699 126.6 0.65 656 127.4 0.60 1,045 126.9 1.36 305

125.2 0.77 2,489 120.4 0.72 1,087 120.3 0.65 1,558 119.5 1.01 406

127.3 0.69 3,444 123.5 0.51 1,633 1241 0.52 2,226 123.7 112 576

133.7 2.06 744 123.5 2.43 210 123.8 1.48 377 124.5 3.10 135
18-24 years 1156 0.62 524 117.9 0.95 409 119.6 0.61 790 119.9 1.35 233
25-34 years 118.9 0.65 732 119.0 0.99 478 121.2 0.72 713 121.0 1.09 220
35-44 years 122.8 0.84 712 121.3 0.83 339 123.7 0.98 556 125.9 2.59 104
45-54 years 130.6 1.99 591 131.4 1.69 195 130.7 1.57 238 130.9 2.95 66
55-64 years 136.4 1.49 452 134.4 2.35 104 140.1 2.06 111 138.2 4.48 28
65-74 years 145.8 1.11 1,177 143.9 1.94 218 140.1 2.09 195 141.1 4.67 60
18-24 years 121.3 1.25 139 121.9 1.23 130 124.3 0.92 303 122.7 1.74 103
25-34 years 124.6 1.02 207 122.7 1.65 130 125.0 0.85 251 124.9 153 84
35-44 years 126.0 1.24 203 123.9 1.43 96 126.1 1.17 184 129.1 3.43 a7
45-54 years 133.7 1.57 267 133.7 2.36 104 131.2 2.00 13 132.0 4.81 35
55-64 years 136.6 2.18 227 132.4 2.69 57 1421 2.43 63 148.6 5.31 14
65-74 years 1449 1.22 656 142.0 2.55 139 139.3 2.92 113 143.3 6.87 32

Female
18-24 years 112.0 0.85 385 114.2 0.88 279 1147 0.85 4687 115.8 1.68 130
25-34 years 114.4 0.74 525 115.8 0.94 348 117.0 0.82 462 115.1 1.17 136
3544 years 120.1 1.02 509 118.9 1.07 243 1211 1.09 a72 121.7 2.7 67
45-54 years 128.2 1.79 324 128.2 2.92 91 130.1 2.37 107 129.5 3.60 k)|
55-64 years 136.1 1.96 225 136.8 4.42 47 137.3 3.78 48 124.9 3.95 14
65-74 years 146.7 1.47 521 146.4 2.68 79 141.4 2.62 82 139.2 5.11 28
1st quarlile......ccorivveriiiiirones 121.1 0.69 1,398 116.6 0.65 694 118.6 0.63 1,157 118.1 1.02 333
2d quartile.... . 126.8 0.82 1,015 123.1 0.92 425 125.5 0.97 602 123.5 1.72 170
3d quartile.... . 130.8 1.07 802 129.3 1.13 296 127.0 0.83 404 128.8 2.45 108
4th quartile ....ccececeeiiircrieennne 136.8 0.95 973 132.6 1.48 328 132.6 1.05 440 136.0 2.58 100
Female

1st quantile....c e 120.3 1.00 899 115.4 0.81 446 117.2 0.90 752 116.9 1.09 231
2d quartile.... . 124.2 0.74 1,046 120.0 0.76 492 123.4 0.67 748 1211 1.36 192
3d quatrtile.... " 129.9 0.79 1,348 127.7 0.97 498 126.0 0.73 691 1271 1.61 201
4th quartile .....c.ovevvervnniennnenenns 137.4 1.09 895 132.9 1.53 307 133.3 1.10 412 137.9 2.66 87

1Excludes “other” racial groups.



Table 27. Diastolic blood pressure levels of adults ages 18-74 years within strata of frequency of consumption of salty snacks showing means and standard errors by sex, race, age,
and body mass index (BMI): United States, 1971-74

Salty snacks consumption frequency (times/week)

Sex, race, age, and body Less than 1.00 1.00-1.98 1.99-6.98 6.92 or more
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examiness mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury

80.4 0.41 4,188 78.3 0.32 1,743 78.6 0.32 2,603 78.6 065 711

83.1 0.44 1,699 80.8 0.47 656 81.1 0.40 1,046 80.9 0.76 305

78.2 0.51 2,489 75.7 047 1,087 75.8 0.48 1,557 75.5 0.91 406

80.0 0.43 3,444 78.3 0.35 1,533 78.5 0.31 2,227 78.5 0.73 576

B4.3 1.06 744 78.1 148 210 79.8 1.18 376 79.4 1.45 135
18-24 years.....ceceemencsiiiinnninae 7.7 0.62 524 72.4 0.53 409 74.2 0.48 789 75.0 0.94 233
25-34 years.........cvinimieineenne 77.0 0.56 732 76.4 0.65 478 77.4 0456 713 78.3 0.74 220
35-44 years.. 80.9 0.54 712 79.6 0.57 339 81.3 0.47 b57 79.8 1.56 104
45-54 years.. - 83.5 0.89 591 845 0.82 195 B83.2 1.08 238 85.2 1.45 66
55-64 years........ccemvirmennnianns 83.6 0.80 452 84.3 1.35 104 876 1.07 111 87.1 2.67 28
65-74 years.........uoninncnnes 84.2 0.66 1,177 84.5 0.93 218 80.5 1.22 195 80.6 2.77 60

Male
18-24 years......coveviinecicsniemannns 74.9 0.86 139 74.4 0.82 130 76.8 0.90 303 771 1.14 103
25-34 years.. . 80.5 0.71 207 79.4 1.08 130 795 0.70 251 80.9 1.19 B4
35-44 years..... 83.7 1.02 203 82.3 0.88 96 84.3 0.62 185 815 2.07 37
45-54 years..... a7.1 0.8 267 87.2 1.27 104 84.5 1.52 131 a87.3 2.03 35
55-64 years..... . 84.1 1.15 227 834 1.63 57 90.1 1.58 63 91.3 4.26 14
B5-74 YeArS......icevccrcecccmneeriine 84.9 0.68 656 84.6 1.29 139 808 1.81 113 a4 4.09 32
Female
18-24 years.. 69.6 0.75 385 70.5 0.63 279 71.4 0.56 486 71.9 1.36 130
25-34 years.. 74.2 0.64 525 73.7 0.68 348 75.0 0.52 462 743 0.73 136
35-44 years.. 78.5 0.63 509 771 0.78 243 78.0 0.66 372 77.5 1.71 67
45-54 years.. 80.8 117 324 80.5 1.46 N 81.4 1.46 107 82.7 2.06 31
55-64 years.. 83.1 1.02 225 85.4 1.81 47 84.1 1.81 48 B81.8 2.21 14
65-74 years 83.6 0.82 521 84.3 1.27 79 80.0 1.20 82 77.6 2.94 28
1st quartile. .o, 75.8 0.52 1,388 73.6 0.57 694 74.6 0.42 1,156 74.9 0.79 333
2d quartile..........cooccnene 79.4 0.51 1,015 773 0.65 425 78.4 0.60 602 78.2 0.70 170
3d quarlile........coeereneee . 82.4 0.55 802 823 0.63 296 813 0.57 405 82.3 1.32 108
4th quartile ........cciinieinicenn 86.8 0.62 973 85.3 0.81 328 86.0 0.68 440 86.4 1.14 100
Female

1st quartile....cccveieinieenerecnn 751 0.65 899 729 0.63 446 74.0 0.61 751 74.5 1.08 23
2d quartile. ... 775 0.53 1,046 75.5 0.71 492 76.7 0.44 748 76.9 0.78 192
3d quaniile......cconncreen, 81.5 0.44 1,348 80.9 0.60 498 80.4 0.54 692 80.8 0.90 201
4th quartile .......coovvevceeccmniienne 87.4 0.65 895 85.5 085 307 86.5 0.66 412 86.6 1.28 a7

1Excludes “other” racial groups.
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Table 28. Systolic blood pressure levels of adulis ages 18-74 years within sirata of complex carbohydrate intake frequency showing means and standard errors by sex, race, age, and
body mass index (BMI): United States, 1971-74

Complex carbohydrate intake frequency (times/week)

Sex, race, age, and body Less than 15.0 15.0-28.4 28.5-39.4 39.5 or more
mass index quartile stratum Slandard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimelers of
mercury mercury mercury mercury
124.2 0.68 1,458 125.7 0.49 3,278 125.2 0.52 3,140 127.7 0.74 1,338
1285 1.14 486 129.2 0.79 1,223 127.9 0.55 1,317 129.7 0.87 663
121.1 1.13 972 122.8 0.48 2,055 122.2 0.73 1,823 124.8 1.13 675
123.7 0.88 1,121 125.3 0.47 2,728 125.0 0.56 2,722 127.6 0.76 1,183
127.9 2.18 337 129.7 2.35 550 127.2 1.45 418 128.8 4.91 155
18-24 years 118.0 0.97 347 116.0 0.67 731 118.0 0.79 621 119.9 1.34 254
25-34 years... 120.5 1.13 388 120.3 0.64 806 119.8 0.51 703 119.0 1.50 245
35-44 years... 122.5 0.97 266 123.5 1.05 632 123.0 0.93 610 122.4 1.37 199
45-54 years... 129.7 2.48 144 132.0 145 363 128.5 1.29 404 134.1 2.23 174
5564 vyears... 136.1 3.84 94 138.3 1.57 215 135.7 1.70 245 137.2 1.84 137
65-74 years... 146.4 213 219 146.3 1.63 531 144.0 1.37 557 1419 1.58 329
18-24 years 124.7 1.46 86 122.6 1.09 235 122.0 1.04 222 123.8 1.61 132
25-34 years... 124.6 2.06 103 124.9 0.93 242 124.3 0.69 233 123.1 1.76 93
35-44 years... 126.9 2.12 66 127.1 1.43 165 124.8 1.37 217 125.5 1.39 69
45-54 years... 133.3 4.25 64 134.3 1.95 171 130.9 1.50 196 135.1 2.34 99
55-64 years.... 138.9 4,55 44 137.6 2.64 105 137.0 2.57 128 137.6 1.98 82
65-74 years 140.8 2.87 121 147.7 2.47 305 143.0 1.38 319 139.0 2.23 188
Female
18-24 years.... o creecrveevnne 113.5 1.11 261 114.8 0.87 496 113.6 0.88 399 111.8 1.68 122
25-34 years.... 117.2 1.12 285 115.9 0.61 564 115.2 0.72 470 113.6 1.46 152
35-44 years......virnianniennin: 119.4 1.42 198 120.6 112 467 120.8 1.03 393 119.1 2.10 130
45-54 years.......ouceceeciecineniins 127.3 2.75 80 130.1 2.09 192 126.1 1.73 206 132.7 3.87 75
55-64 years... 134.0 5.91 50 138.8 2.59 110 134.2 1.95 117 136.4 3.20 55
65—74 YearS.....oiiieirirnieeens 151.9 210 [2]:] 144.8 1.90 226 1451 2.06 238 145.2 2.22 141
BMI
Male
15t QUArile...oooeeeeceeeceeerereneneene 124.1 1.88 131 124.4 1.47 329 122.3 0.97 366 124.7 1,55 220
2d quartile... 127.2 1.90 118 127.3 117 327 126.6 1.04 342 128.4 1.26 184
3d quartile... 131.2 2.29 116 129.3 1.21 294 129.8 1.14 348 132.3 1.86 150
Alh quartile ...c..covvvcenievereeriene 132.2 2.27 121 136.0 1.69 281 135.1 1.44 261 137.7 2.06 109
Female
1st quartile.......cccccccooviiiieercrce. 114.3 1.33 270 115.2 0.84 625 1158 1.04 599 115.9 1.85 219
2d quartile........ocovvvcnieniininiinn, 119.5 1.44 258 119.2 0.78 593 120.9 0.95 469 126.0 2.62 211
3d quartile...... oo 123.3 1.93 230 128.1 1.59 463 125.9 1.13 461 126.4 217 138
4th quartile ... 130.9 2.63 214 136.3 1.38 374 132.9 1.89 294 138.0 2.54 107

1Excludes “other’ racial groups.
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Table 29. Diastolic blood pressure levels of adults ages 18-74 years within strata of complex carbohydrate intake frequency showing means and standard errors by sex, race, age,
and body mass index (BMI): United States, 1971-74

Complex carbohydrate intake frequency (times/week)

Less than 15.0 15.0-28.4 28,56-39.4 39.5 or more
Sex, race, age, and body
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury

78.3 0.66 1,458 79.5 0.35 3,278 79.1 0.32 3,140 80.4 0.46 1,338

81.1 1.04 486 82.1 0.44 1,224 81.4 0.42 1,317 82.5 0.59 663

76.2 0.72 972 77.3 0.43 2,054 76.6 0.45 1,823 77.4 0.54 675

778 0.64 1,121 79.2 0.34 2,729 79.0 0.37 2,722 80.3 042 1,183

81.8 1.33 337 82.4 117 549 80.6 0.96 418 81.7 2.04 155
18-24 YRS . cccecerrire i vrerreeeceace 72.7 0.92 347 73.4 0.58 730 734 0.50 621 74.3 0.97 254
25-34 years...... 77.0 0.70 368 77.8 0.37 806 76.6 0.47 703 77.0 0.83 245
35-44 years...... 80.1 0.71 266 80.4 0.57 633 814 0.57 610 79.8 1.01 199
45-54 years.. 82.0 1.61 144 84.7 0.65 363 82.4 0.85 404 85.9 112 174
b5-64 years.. . 84.6 2.01 94 85.1 1.00 215 83.5 1.01 245 85.3 1.21 137
65-74 years............ 86.9 1.62 219 84.3 0.74 531 82.8 0.73 557 82.4 0.96 329
18-24 years 75.9 1.93 86 75.9 0.70 253 75.3 0.62 222 77.4 1.06 132
25-34 years.. 79.6 1.37 103 80.9 0.58 242 79.1 0.76 233 80.4 1.06 93
3544 years.. 83.7 1.57 68 83.5 0.97 166 83.7 0.92 217 82.1 1.41 69
45-54 years.. 854 2.43 64 87.4 1.11 171 85.5 0.83 198 87.9 1.36 99
55-64 years.. 86.1 2.52 44 84.7 1.43 105 85.2 1.36 128 86.1 1.45 82
65-74 years 85.9 2.04 121 85.8 1.01 305 82.8 0.89 319 83.3 1.27 168

Female
18-24 Years. ...t 70.5 0.82 261 71.5 0.82 495 70.6 0.59 399 68.0 1.15 122
25-34 years...... . 75.0 0.77 285 74.8 0.45 564 741 0.72 470 72.6 0.79 152
35-44 years...... . 77.5 0.86 1986 77.8 0.67 467 78.7 0.81 393 77.4 1.20 130
45-54 years.. 79.7 1.81 80 824 1.03 192 79.2 111 206 83.2 1.55 75
55-64 years.. . 83.4 3.10 50 85.5 1.28 110 81.6 1.17 117 84.0 1.60 55
65-74 Years....uiieeeneneiena 87.9 1.68 98 82.7 0.89 226 82.8 0.93 238 81.4 1.19 141
Male
1st quartile.....ccoovvcerncnrinne. 775 2.24 131 78.7 0.96 321 76.3 0.73 366 78.1 1.02 220
2d quartile., - 80.3 1.47 118 79.4 0.77 327 79.9 0.75 342 81.7 0.99 184
3d quartile.........oecerinin. 825 1.69 116 82.7 0.74 295 84.0 0.61 348 84.0 1.00 150
4th quartile ....eceeneececrneeeeccns 84.7 1.44 121 87.8 0.87 281 87.2 0.79 261 89.9 1.44 109
Female

1st quartile....ccoueecccrcecerecrcnnnes 72.0 0.87 270 72.7 0.77 624 72.7 0.69 509 72.8 0.91 219
2d quartiie.. . 75.8 0.96 258 75.0 0.54 593 75.5 0.63 469 76.6 1.31 211
3d quartile...ceceeeen, 77.2 1.16 230 80.0 0.79 463 78.5 0.62 461 78.5 1.16 138
4th quartile ..., 82.1 1.50 214 86.7 0.55 374 84.6 0.93 294 86.6 1.25 107

1Excludes “other" racial groups.
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Table 30. Systolic blood pressure levels of adult males ages 18-74 years within strala of fat-complex carbohydrate intake frequency showing means and standard errors by race, age,
and body mass index (BMI): United States, 1971-74

Fat/complex carbohydrate frequency

Medium fat/medium complex

Low fat/high complex carbohydrate High fat/low complex carbohydrate

Race, age, and body mass carbohydrate
Index quartile stratum Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of
mercury mercury mercury
131.6 1.77 188 128.5 0.51 3,297 129.8 1.38 190
131.0 1.77 158 128.1 0.50 2,803 130.2 1.38 173
135.3 5.62 30 1318 1.68 494 120.0 3.56 17
TB-24 YOAIS ...t re et e 133.8 2.15 27 122.2 0.79 583 125.6 1.55 64
25-34 years..... 126.4 2.85 14 124.1 0.59 605 126.4 1.95 50
35-44 years..... 119.0 4.46 18 126.0 0.83 482 128.7 2.86 17
45-54 years..... 130.1 4.95 31 1329 1.28 476 140.1 4.21 23
55-64 years..... 134.7 3.00 25 137.2 1.48 323 152.4 9.96 11
B5—T4 YEAIS....eccrecrereerrerncsseennesnbeere st e eesss s s s sebees 142.0 N 73 143.6 1.30 828 138.9 517 25
BMI
1st quartile 125.4 4.03 48 1235 0.78 823 1274 512 41
2d quartile, ... 131.3 217 44 126.1 0.72 818 124,2 1.90 54
3d quartile.........iceecceeerininiiiineen 126.8 3.46 48 129.6 0.88 825 1315 1.86 55
4th quartile 144.6 3.34 48 134.4 1.01 830 136.5 2.74 40

1Excludes “other" racial groups.



Table 31. Systolic blood pressure levels of adult females ages 18-74 years within strata of fat-complex carbohydrate intake frequency showing means and standard errors by race,
age, and body mass index (BMI): United States, 1971-74

Fat/complex carbohydrate frequency

Medium fat/medium complex

Low fat/high complex carbohydrate High fat/low complex carbohydrate

Race, age, and body mass carbohydrate
index quartile stratum Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of
mercury mercury mercury
126.2 2.18 280 122.5 0.50 4,925 118.1 1.26 304
1241 1.37 227 122.4 0.57 4,107 118.4 1.30 269
139.0 10.28 53 124.4 1.80 818 1134 2.30 35
18-24 years 109.7 2.52 37 144.0 0.55 1,131 114.2 1.58 108
25-34 years.... 118.8 1.80 66 115.6 0.49 1,305 114.3 1.33 98
3544 years 123.0 2.18 63 120.1 0.71 1,067 119.9 1.87 56
45-54 years...... 131.9 6.49 40 128.4 1.20 489 1248 6.71 22
B584 YEAIS ....civieveriiriie s ass et st nn s et s 135.3 3.18 25 136.0 1.43 297 139.2 13.44 6
65-74 years.................... e 144.6 4,25 49 1458 1.34 636 149.3 3.57 14
BMI
18t QUAMIE.....oee s 116.3 2.81 52 115.2 0.86 1,231 112.0 1.01 102
2d quartile.... 127.6 6.21 65 119.1 0.61 1,240 17,7 2.25 79
3d quartile.... 122.6 2.26 76 124.0 0.70 1,232 122.2 3.36 70
4th quarlile 135.6 2.1 85 133.0 0.95 1,222 127.8 3.37 53

1Excludes "other” racial groups.
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Table 32. Diastolic blood pressure levels of adult males ages 18-74 years within strata of fat-complex carbohydrate intake frequency showing means and standard errors by race, age,
and body mass index (BMI). United States, 1971-74

Fat/complex carbohydrate frequency

; Medium fat/medium complex .
Race, age, and body mass Low fat/high complex carbohydrate ca ydrate High fat/low complex carbohydrate
index quartile stratum Standard  Number Standard  Number Standard Number
Mean error of of Mean error of of Mean enor of of
mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of
mercury mercury mercury
TO AT et ene e 83.2 1.09 188 81.7 0.33 3,298 81.2 0.88 190
Race
WHIE......ee s eaee 82.6 1.07 158 815 0.33 2,804 81.4 0.92 173
BIACK ...ttt ettt s en e seeme e e neaaens 87.5 3.95 30 83.8 1.14 494 76.7 2.52 17
18-24 years... 78.8 1.84 27 75.7 0.49 583 76.8 1.18 64
25-34 years... 79.4 1.85 14 79.8 0.47 605 82.2 1.52 50
35-44 years... 796 3.40 18 83.5 0.57 483 858 1.39 17
45-54 years... 84.9 167 31 86.6 0.68 476 879 1.77 23
88.1 2.03 25 85.1 0.87 323 88.7 4.66 11
83.2 2.72 73 84.4 0.69 828 79.4 217 25
79.5 2.89 48 775 0.57 823 79.1 2.61 41
81.4 1.55 44 79.2 0.53 818 774 1.10 54
84.3 2.03 48 83.3 0.46 826 816 1.83 55
88.4 2.10 48 86.8 0.55 830 87.2 1.97 40

1Excludes “other” racial groups.



Table 33. Diastolic blood pressure levels of adult females ages 18-74 years within strata of fat-complex carbohydrate intake frequency showing means and standard errors by race,
age, and body mass index (BMI): United States, 1971-74

Fat/complex carbohydrate frequency

Medium fat/medium complex

Low fat/high complex carbohydrate High fat/low complex carbohydrate

Race, age, and body mass carbohydrate
. . p
index quartile stratum Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of
mercury mercury mercury

TOAIT Lottt e 78.0 1.18 280 76.9 0.34 4,925 74.8 0.81 303
Race

WHITE. et et e 771 0.97 227 76.7 0.37 4,107 74.8 0.77 269

BIACK 1. et e e 83.3 4.25 53 79.3 0.80 818 75.4 3.53 34
Age

18-24 years..... . 67.4 2.28 37 70.7 0.51 1,131 72.3 1.15 107

25-34 years. 76.5 1.67 66 74.4 0.33 1,305 72.0 1.13 98

35-44 years. . 78.9 1.74 63 78.0 047 1,067 77.5 1.80 56

AB—B4 YOAIS...ueeueeeeeeeeeeeee ettt ettt e n et e ee e 81.1 3.15 40 80.8 0.81 489 80.8 2.70 22

5584 YOAIS.....cciiiivereiit et e e B80.6 1.67 25 83.7 0.77 297 84.6 6.50 6

B5—74 YEAIS.. icueeie ettt snt e s eae e 83.0 1.44 49 83.0 0.74 636 82.2 2.19 14
BMI

1St QUANIE...e e e e 729 1.83 52 72.3 0.55 1,231 72.2 1.25 101

20 QUANIE. .-ttt e e 76.8 3.11 65 75.0 0.40 1,240 75.0 1.01 79

3d quartile.... 77.0 1.53 78 77.2 0.44 1,232 76.0 2.08 70

4th quartile 83.6 1.47 85 84.0 0.55 1,222 78.7 1.59 53

1Excludes “other” racial groups.
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Table 34. Systolic blood pressure levels of adult males ages 18-74 years within strata of fat intake showing means and standard errors by race, age, and body mass index (BM):
United States, 1971-74

Total dietary fat (grams/day)

Race, age, and body mass Less than 52.51 52.51-91.56 91.57-152.00 152.01 or more
index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean exarminees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
134.2 1.45 464 130.7 0.90 1,081 128.7 0.76 1,081 126.1 0.77 464
133.0 1.45 363 130.2 0.90 930 128.7 0.75 944 126.1 0.81 412
142.3 4.82 101 134.7 3.06 151 128.7 2.35 137 126.3 3.45 52
18-24 years 126.5 2.43 32 124.2 1.52 121 123.7 1.06 206 1211 1.23 145
25-34 years.... 126.9 2.55 40 123.8 1.38 137 124.8 1.09 234 125.0 1.45 114
35-44 years.... 127.8 2.89 43 1255 1.51 126 126.2 1.44 175 126.9 1.88 70
45-54 years.... 135.7 4,04 61 133.3 2.28 168 133.8 1.27 177 131.0 2.06 57
55-64 years.... 139.1 2.53 60 1375 212 133 136.7 3.27 93 137.5 4.26 38
65-74 years 143.9 1.58 228 1421 1.89 396 1441 2.86 196 146.3 4.33 40
1st quartile.......... 131.1 4.09 109 125.3 1.51 259 123.9 1.35 266 1201 1.45 139
2d quartile.... 729.8 1.89 107 130.7 1.53 258 125.3 0.94 281 126.4 1.40 128
3d quartile.... 132.0 2.31 105 129.2 1.23 284 131.5 1.18 286 127.9 1.34 97
4th quartile ... 140.1 2.94 143 136.2 1.56 280 134.4 1.55 248 132.4 2.13 100

'Excludes “other” racial groups.



89

Table 35. Diastolic blood pressure levels of adult males ages 18-74 years within strata of fat intake showing means and standard errors by race, age, and body mass index (BMI):
United States, 1971-74

Total dietary fat (grams/day)

Race, age, and body mass Less than 562.51 52.51-91.56 91.57-152.00 152.01 or more
index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
84.0 0.83 464 829 0.53 1,081 81.5 0.49 1,082 805 0.52 464
83.5 0.84 363 82.6 0.52 930 81.5 0.49 945 80.4 0.57 412
875 2.72 101 84.9 1.80 151 81.4 1.50 137 81.6 1.33 52
18-24 years 75.2 212 32 78.2 1.18 121 75.3 0.63 206 75.6 0.93 145
25-34 years... 79.4 2.40 40 89.9 0.73 137 80.4 0.66 234 80.1 1.25 114
35-44 vyears... 83.0 2.28 43 84.2 1.46 126 82.0 0.87 176 85.4 1.23 70
45-54 years... 88.0 2.28 61 86.3 1.09 168 87.1 0.95 177 85.6 1.18 57
55-64 years.. 88.1 1.49 60 84.8 1.01 133 85.3 1.53 93 849 3.07 38
65-74 years 85.3 1.21 228 84.0 1.08 396 81.8 1.18 196 83.7 2.13 40
1st quartile......eeneececiceenrinen 80.8 2.94 109 78.7 0.99 259 77.0 0.84 266 76.0 0.83 139
2d quartile.. R 79.0 1.27 107 82.2 0.90 258 78.7 0.68 281 79.6 0.98 128
3d quartile..... . 84.2 1.35 105 82.8 0.69 284 84.2 0.85 287 81.9 1.04 97
4th quartile .........ccccevvvniiineennnns 89.0 1.37 143 06.7 0.85 280 86.3 0.75 248 86.8 1.42 100

1Excludes "other" racial groups.
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Table 36. Systolic biood pressure levels of adult males ages 18-74 years within strata of fat intake showing means and standard errors by race, age, and body mass index (BMI):
United States, 1971-74

Total dietary fat (grams/day)

Race, age, and body mass Less than 35.94 35.84-60.77 60.78-97.00 97.01 or more
index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
129.3 1.16 669 1238 0.88 1,569 1223 0.78 1,566 118.7 1.00 671
1278 1.17 518 123.6 0.91 1,342 1223 0.79 1,366 1189 1.08 560
138.2 6.08 151 125.7 2.45 227 122.4 1.56 200 116.4 2.41 111
18-24 Years.......ccocoeevervrrenensn. 1125 1.33 115 113.5 0.84 303 114.7 0.93 351 113.8 1.49 191
25-34 years 117.9 1.04 143 115.8 0.93 376 115.4 0.83 425 115.4 1.35 209
35-44 years 126.7 2.74 133 119.6 1.01 347 120.4 1.21 354 117.5 1.41 140
45-54 years 135.9 5.04 79 130.1 1.81 169 126.3 1.77 156 125.2 2.75 67
55-64 years 143.1 4.37 58 137.4 2.30 114 136.6 2.50 84 126.1 3.84 22
65-74 years 150.5 2.93 141 143.0 1.83 260 146.2 1.85 196 145.7 2.99 42
1st quartile.......ccoooevecrcnccee 122.9 3.44 112 115.0 1.23 329 1149 1.06 445 113.6 1.29 234
2d quartile..........ccccooeeeeiiecnn. 122.5 2.02 134 120.2 1.1 382 120.3 1.16 421 117.2 1.13 182
3d quartile.... 126.8 1.9 182 124.5 1.14 432 125.3 1.39 367 119.8 2.32 138
4th quartile ......cccccovevveecvccennne 139.1 2.38 241 134.4 1.50 426 132.1 1.51 333 130.5 2.42 117

1 Excludes ‘“‘other” racial groups.
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Table 37. Diastolic blood pressure levels of adult females ages 18-74 years within strata of fat intake showing means and standard errors by race, age, and body mass index (BMI):
United States, 1971-74

Total dietary fat (grams/day)

Race, age, and body mass Less than 35.94 35.94-60.77 60.78-97.00 97.01 or more
index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Milimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
80.0 0.66 669 77.5 0.54 1,569 76.7 0.49 1,566 74.7 0.72 671
79.3 0.78 518 77.2 0.61 1,342 76.6 0.49 1,366 74.7 0.77 560
83.9 1.54 151 80.1 1.29 227 78.5 1.10 200 74.3 1.51 111
18-24 years 71.3 1.25 115 70.5 0.78 303 70.8 0.77 351 70.8 1.00 191
25-34 years.... 76.5 0.91 143 74.6 0.55 376 74.3 0.57 425 73.6 0.95 209
35-44 years.... 81.8 1.55 133 77.2 0.53 347 78.2 0.74 354 75.9 0.98 140
45-54 years.... 83.2 1.68 79 B81.8 1.22 169 79.2 1.20 156 78.8 2.11 67
55-64 years.... 84.6 1.61 58 84.5 0.89 114 83.9 1.37 84 76.3 2.21 22
65-74 years 85.5 1.40 1414 B2.0 0.91 260 83.0 1.03 196 84.4 2.68 42
1st quartile ... 76.0 214 112 72.4 0.77 329 72.3 0.75 445 71.9 0.90 234
2d quartile........ccooeeeececnieiinne 77.4 1.06 134 75.4 0.60 382 75.4 0.68 421 735 0.82 182
3d quatrtile.... 77.6 0.88 182 77.8 0.83 432 77.6 0.62 367 74.2 1.30 138
4th quartile 85.5 1.09 241 83.6 0.83 426 84.0 0.84 333 83.2 1.43 117

1 Excludes “'other" racial groups
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Table 38. Systolic blood pressure levels of adults ages 18-74 years within strata of frequency of consumption of foods containing sugar showing means and standard errors by sex,
race, age, and body mass index (BMI): United States, 1971-74

Frequency of consumption of foods containing sugar (times/week)

Sex, race, age, and body Less than 3.0 3.0-8.9 9.0-19.9 20.0 or more
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury

129.0 0.95 1,502 125.5 0.55 3,176 1251 0.55 3,197 123.3 0.68 1,352
132.9 1.05 635 129.1 0.70 1,190 127.9 0.75 1,314 126.3 0.86 560
125.8 1.29 867 1225 0.63 1,986 1221 0.69 1,883 119.7 0.91 792
127.7 1.02 1,291 125.3 0.58 2,747 125.0 0.58 2,677 123.3 0.71 1,051
144.9 4.51 211 128.4 215 429 125.9 1.25 520 123.1 1.85 301
1151 1.65 147 117.7 0.83 541 119.0 0.70 783 118.8 0.83 484
119.5 1.07 258 118.8 0.52 709 120.4 0.67 805 121.8 1.03 370
124.9 1.64 292 1221 1.16 622 123.1 0.60 598 122.6 0.95 195
132.4 2.47 208 129.6 1.26 418 131.4 1.50 343 128.9 1.85 116
138.0 2.34 151 137.4 2.01 255 136.4 1.46 210 133.8 2.41 77
145.3 1.58 446 143.5 1.15 631 144 .4 1.54 458 148.9 4.32 110
121.1 2.02 43 1235 1.24 153 123.0 1.05 282 122.9 1.20 197
124.6 1.67 64 123.6 0.85 196 124.3 0.87 285 126.0 1.37 127
129.2 2.26 84 124.8 1.61 179 126.0 0.99 188 1245 1.45 68
135.2 2.36 99 132.7 1.65 192 132.4 213 184 131.3 2.95 58
139.4 2.58 75 138.3 2.83 130 136.2 1.90 116 134.9 2.92 40
1446 1.68 270 142.8 1.62 340 143.6 1.99 259 143.2 4.01 70
110.9 1.66 104 113.7 0.87 388 115.0 0.83 501 113.5 0.94 287
116.0 117 194 114.9 0.70 513 115.6 0.65 520 117.2 1.16 243
121.6 1.65 208 119.6 0.91 443 120.2 0.76 410 120.1 1.28 127
130.0 3.97 109 126.9 1.68 226 130.2 2.32 159 126.4 2.36 58
136.6 3.50 76 136.4 2.68 125 136.8 2.28 94 132.5 3.78 37
146.1 2.24 176 1441 1.43 291 1454 1.83 199 156.2 6.25 40

1st quartile..... 128.6 1.70 158 124.0 1.53 320 123.5 1.15 362 120.3 0.96 200

2d quatrtile... 127.9 1.24 156 127.5 1.17 302 127.4 1.30 376 125.6 1.38 144

3d quattile...... 135.3 1.41 149 130.7 1.34 304 128.1 0.86 323 129.2 1.59 131

4th quartile .......ocoeeeeeiiiee, 138.5 2.33 172 135.1 1.51 264 134.1 1.27 253 136.1 2.16 85

Female

tst quartile.........ccocevveeeicee. 117.8 1.72 219 114.8 1.07 558 115.0 1.00 618 115.4 1.07 321

2d quartile... 121.6 2.45 231 121.0 0.85 576 120.8 0.76 526 118.4 1.66 199

3d quartile... 130.1 3.09 226 1249 1.08 487 126.7 1.02 429 123.4 2.08 152

4th quartile .......ccooveveeeriee. 137.5 1.97 191 134.6 1.83 365 133.5 1.68 310 130.9 2.30 120

' Excludes “other” racial groups.
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Table 39. Diastolic blood pressure levels of adults ages 18-74 years within strata of frequency of consumption of foods containing sugar showing means and standard errors by sex,
race, age, and body mass index (BMI): United States, 1971-74

Frequency of consumption of foods containing sugar (times/week)

Sex, race, age, and body Less than 3.0 3.0-8.9 9.0-19.9 20.0 or more
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
Total! e e 814 0.65 1,502 79.3 0.31 3,177 79.1 0.31 3,197 77.7 0.41 1,351
Sex
Male ... 84.2 0.89 635 82.1 0.41 1,191 81.7 0.33 1,314 79.6 0.62 560
Female....cmmeneeeeeeeccreeee 79.0 0.70 867 77.0 0.36 1,986 76.2 0.48 1,883 75.5 0.60 791
Race
White......oeeecn 80.7 0.65 1,291 791 0.34 2,748 79.0 0.36 2,677 775 0.40 1,051
Black.....ccinnininiinnsennens 88.7 1.66 211 82.1 1.29 429 80.3 0.85 520 79.3 1.22 300
Age
Total
18-24 years......cccioivieneeeeeenee. 72.0 1.50 147 73.0 0.46 541 73.6 0.50 783 735 0.65 483
25-34 YearS.....ccoceeirererereremeeenns 77.3 0.82 258 76.2 0.37 709 777 0.45 805 778 0.75 370
35-44 years.. 81.6 1.05 292 80.3 0.56 623 80.6 0.61 598 80.6 0.61 195
45-54 years.. 85.3 1.20 208 82.9 0.86 418 83.7 0.79 343 833 1.29 116
55-64 years.. 84.6 1.35 151 84.4 1.16 255 85.0 0.75 210 83.1 1.23 77
65-74 YearS....ucceeieereceericenes 84.0 0.83 446 683.8 0.82 631 83.0 0.87 458 84.2 1.38 110
Male
18-24 years......vvccvciininieene 75.3 2.65 43 76.1 0.97 153 76.2 0.58 282 75.7 1.06 197
25-34 years... 80.6 1.43 64 79.2 0.76 196 80.5 0.62 285 80.0 1.23 127
35-44 years.....cccvcviinininnns 85.2 1.79 84 82.7 0.87 180 83.9 0.87 168 823 0.95 68
45-54 years......ueeieereeeeenae 87.7 1.25 99 86.4 0.88 192 86.4 0.92 184 85.5 2.20 58
55-64 years... 86.7 1.64 75 85.1 1.58 130 853 1.18 116 839 1.96 40
65-74 years 84.3 0.75 270 84.5 0.90 340 84.0 1.03 259 83.6 1.87 70
Female
18-24 years.....ceeeeeeeeeeenane 69.6 1.14 104 70.8 0.62 388 714 0.76 501 70.6 0.82 286
25-34 years... 75.1 0.93 194 73.7 0.43 513 74.2 0.47 520 75.3 0.89 243
3544 vyears.., 78.9 0.82 208 78.0 0.59 443 77.3 0.66 410 783 0.89 127
45-54 years... 83.2 1.76 109 79.9 1.10 226 80.4 1.18 159 81.0 1.62 58
55-64 years...... . 826 1.90 76 83.7 1.43 125 84.6 1.04 94 82.1 2.07 37
65-74 years.......ccoeenernenens 83.7 1.34 176 83.2 1.06 291 81.7 0.99 199 85.0 1.80 40
BMI
Male
1st quartile........coocevivceonecees 80.4 1.76 158 77.4 0.86 320 77.6 0.60 362 75.9 0.76 200
2d quartile.. 81.3 1.08 156 a0.1 1.00 302 80.7 0.68 a76 78.3 0.98 144
3d quartile.. 85.6 1.16 149 83.8 0.69 305 82.6 0.56 323 82.4 1.24 131
4th quartile 88.7 1.49 172 87.7 0.84 264 87.4 0.90 253 859 1.38 85
Female
1st quartile........c.ccevvcniiciccrinnnn, 744 0.85 219 726 0.65 558 72.0 0.75 618 72.5 0.83 320
2d quartile ... 771 1.27 231 75.4 0.49 576 75.3 0.62 526 74.0 1.09 199
3d quartile..........oceviiiinicieninne 79.9 1.13 226 784 0.65 487 78.6 0.70 429 78.0 0.84 152
4th quarlile ..........ccoeo e 86.9 1.28 191 85.2 1.01 365 841 0.91 310 84.4 1.48 120

1Excludes “other" racial groups.
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Table 40. Systolic blood pressure levels of adult males ages 18-74 years within strata of consumption of cholesterol showing means and standard errors by race, age, and body
mass index (BMI): United States, 1971-74

Dietary cholesterol (milligrams/day)

Race, age, and body Less than 180.9 180.9-414.8 414.9-835.7 835.8 or more
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
Total! oo 130.3 1.35 461 130.2 0.83 1,071 129.6 0.69 1,071 127.3 1.04 488
Race

White. ..o 129.5 1.51 387 129.9 0.78 939 129.3 0.76 918 126.9 1.06 406
BIACK ...t 1375 2.84 74 133.3 3.59 132 132.2 1.88 153 129.9 3.82 82
18-24 years... 127.3 2.34 65 123.7 1.29 180 1226 1.23 158 121.0 1.41 101
25-34 years... 1221 2.08 62 1255 1.06 178 124.3 0.99 179 125.8 1.65 106
35-44 years... 127.0 1.90 33 126.6 1.73 137 126.1 1.36 147 125.9 1.96 97
45-54 years... 1319 2.74 63 1339 2.01 165 133.0 1.51 161 1354 2.57 74
55-64 years... 136.6 2.87 48 139.8 2.25 102 1374 2.51 131 132.4 3.83 43
65-74 years 1416 2.06 190 143.6 1.97 309 143.2 1.92 295 146.9 5.49 67
1st quartile.......cocccceveennnececenee 122.8 2.40 122 124.6 1.67 241 1254 1.27 271 121.9 1.58 140
2d quartile..........ccovveeeviereereee 132.0 2.01 98 128.3 1.44 288 128.3 1.32 269 122.4 1.55 119
3d quartiie.........cocveccrccncncenan. 129.2 1.79 110 130.8 1.45 271 130.3 1.14 273 130.1 1.25 118
4th quartile ......c.ccocoeeeerrrivenns 136.3 2.36 131 135.8 1.61 271 134.8 1.25 258 136.5 2.44 111

1Excludes “other” racial groups.



Table 41. Diastolic blood pressure levels of adult males ages 18-74 years within strata of consumption of cholesterol showing means and standard errors by race, age, and body
mass index (BMI): United States, 1971-74

Dietary cholesterol (milligrams/day)

Race, age, and body Less than 180.9 180.9—414.8 414.9-835.7 835.8 or more
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury

Total! ......cveerrrrree e 82.0 0.80 461 825 0.49 1,072 81.9 0.38 1,071 81.4 0.81 488
Race

White......oo oo 81.6 0.87 387 82.5 0.49 940 81.6 0.41 918 81.2 0.86 406

BlacK ..o 85.6 2.10 74 82.8 212 132 84.1 1.34 153 83.1 1.97 82
Age

18-24 years......niineeienens 78.1 1.68 65 76.7 0.92 180 75.2 0.90 158 75.4 0.93 101

25-34 years.. 78.9 1.10 62 680.8 0.77 178 79.6 0.69 179 79.3 1.50 106

35-44 years.. . 82.3 1.97 33 834 1.27 138 82.6 0.75 147 84.8 1.65 97

45-84 YEarS...ouoeeereeeeaeemecamns 85.0 1.83 63 87.0 1.31 165 a6.9 0.93 161 87.3 1.42 74

55-84 YEarS....ccovcvivieireiernrnrenns 84.9 1.56 48 86.1 1.29 102 85.4 1.21 131 85.1 2.95 43

65-74 Years....uueeeeceericvaeens 84.7 1.18 190 83.6 0.81 309 83.3 1.13 295 84.5 2.00 67
BMI

1st quartile....ueeeeeevccecreerrreines 77.3 1.61 122 77.6 1.31 241 78.1 0.79 27 77.0 1.01 140

2d quartile..... 80.0 1.58 98 80.9 0.74 288 80.1 0.68 269 77.8 1.64 119

ad quartile..... “ 81.7 1.19 110 83.5 0.92 272 84.1 0.49 273 83.0 0.90 118

4th quAartile .cocecvreeerrrcrrenenenenes 87.4 1.26 131 87.0 0.77 271 85.3 0.66 258 89.4 1.51 111

1Excludes “other" racial groups.
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Table 42. Systolic blood pressure levels o adult females ages 18-74 years within strata of consumption of cholesterol showing means and standard errors by race, age, and body
mass index (BMI): United States, 1971-74

Dietary cholesterol (milligrams/day)

Race, age, and body Less than 107.7 107.7-243.1 243.2-571.0 571.1 or more
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
Total! e 124.7 1.25 669 122.2 0.73 1,562 124.2 0.70 1,565 122.2 1.21 679
Race
Whit€..oooeiiiie e, 124.4 1.31 564 1221 0.79 1,340 123.9 0.78 1,339 1214 1.40 543
BlacK ... 127.4 2.80 105 122.6 1.69 222 127.6 3.13 226 129.5 8.29 136
18-24 years 113.7 0.79 152 1146 0.88 349 114.2 1.12 311 1114 1.60 148
25-34 years 117.8 1.32 157 1145 0.68 407 116.3 0.80 389 116.3 1.05 200
35-44 years 123.3 1.81 133 118.9 0.91 332 122.4 1.47 362 117.0 1.62 147
45-54 years 131.0 3.70 59 127.9 2.07 154 127.2 1.65 171 132.3 3.91 87
55-64 years 137.0 4.95 53 136.0 2.28 93 140.0 3.33 88 136.5 3.52 44
65-74 years 144.8 3.24 115 1447 1.43 227 147.3 2.37 244 145.0 3.80 53
BMI
1st quatrtile.... 120.7 2.83 135 113.0 1.06 383 116.5 0.94 437 114.8 2.21 165
2d quartile.... 1191 1.13 150 119.1 0.88 418 1224 1.44 383 117.8 1.07 168
3d quattile.... 124.5 2.09 188 124.9 1.28 400 124.7 1.34 361 123.4 2.46 170
4th quartile ..o, 133.6 2.04 196 133.8 1.562 361 134.8 1.64 384 134.5 3.71 176

'Excludes “other” racial groups.
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Table 43. Diastolic blood pressure levels of adult females ages 18-74 years within strata of consumption of cholesterol showing means and standard errors by race, age, and body
mass index (BMI): United States, 1971-74

Dietary cholesterol (milligrams/day)

Race, age, and body Less than 107.7 107.7-243.1 243.2-571.0 571.1 or more
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean axaminees mean examinees
Milimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury

Total' ..ot 77.8 0.67 669 76.5 0.48 1,562 77.8 0.42 1,565 76.3 0.56 679
Race

White.....ocoivieeeeeecve e 776 0.74 564 76.4 0.55 1,340 77.6 0.46 1,339 75.8 0.66 543

BlacK ..o 79.9 1.57 105 78.2 1.15 222 B0.5 1.63 226 80.5 2.43 136
Age

B-24 YEArS.......cooveveeeceeenaenns 71.0 0.62 152 70.3 0.51 349 72.0 0.80 311 69.1 0.98 148

25-34 years.. 759 0.92 157 73.8 0.51 407 747 0.56 389 74.7 0.91 200

35-44 years.. . 80.2 1.32 133 77.0 0.62 332 78.7 0.96 362 76.4 0.87 147

45-54 YRArS.......c.vorvieericriinene 828 1.87 59 80.1 1.49 154 80.7 0.99 171 803 1.54 87

55684 YBAIS...ecvvevrreeeees ceerrenias 82.1 1.71 53 84.7 0.93 93 83.7 1.54 88 84.2 2.08 44

65-74 Years........cocniviriineenne 82.0 1.61 115 a3.2 0.94 227 84.0 1.04 244 82.2 1.56 53
BMI

1st quartile.......cccooveinneieeeeeeee 745 1.28 135 71.2 0.82 383 73.3 0.64 437 72.6 1.29 165

2d quartile.......ccoeeceeeiiiirnennn, 75.2 1.01 150 74.5 0.55 418 76.8 0.79 383 73.8 0.77 i6e

3d quartile.....c.c.ccoieerieneiceeeen 77.0 0.97 188 77.3 0.83 400 77.5 0.81 361 76.9 0.87 170

4th quartile ..., 83.6 1.44 196 84.3 0.78 361 84.6 0.81 384 B2.7 1.30 176

1Excludes “other” racial groups.
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Table 44. Systolic blood pressure levels of adults ages 18-74 years within strata of weekly coffee/tea consumption frequency showing means and standard errors by sex, race, age,
and body mass index (BMi): United States, 1971-74

Coffee/tea consumption frequency (times/week)

Sex, race, age, and body Less than 2.0 2.0-13.9 14.0-27.0 27.1 or more
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury

122.0 0.64 1,237 1255 0.60 2,951 127.3 0.55 3,464 1247 0.65 1,590
125.2 0.86 474 129.2 0.83 1,118 130.5 0.67 1,434 1271 0.88 676
118.8 0.84 763 122.0 0.71 1,833 124.4 0.71 2,030 1219 0.93 914
121.8 0.72 859 124.4 0.61 2,224 127.3 0.54 3,163 124.7 0.65 1,529
122.7 1.28 378 131.4 2.18 727 128.7 2.35 301 124.0 3.47 61
118.2 0.80 631 1191 0.67 798 116.8 0.71 413 119.2 1.19 113
120.0 0.67 278 119.3 0.71 747 120.1 0.78 710 120.9 0.85 410
127.7 1.55 108 123.4 1.08 445 123.7 0.93 677 120.9 0.85 478
124.9 3.13 57 136.4 272 264 129.9 1.12 492 128.6 1.26 274
142.7 3.49 38 139.2 1.82 190 137.4 0.99 333 131.4 2.48 134
147.6 2.27 125 143.7 1.68 507 145.0 1.40 839 143.8 3.33 181
122.2 1.09 232 123.6 1.04 278 122.4 1.18 127 123.7 2.58 38
123.3 1.25 78 123.9 0.98 209 124.4 1.23 232 125.2 1.00 152
129.3 2.22 33 127.0 1.57 124 127.0 1.34 210 122.9 1.46 153
1235 3.81 28 139.1 2.60 130 132.3 1.62 244 130.8 1.61 132
140.0 4.97 24 139.3 2.86 95 140.2 1.60 161 129.4 2.36 81
146.9 3.20 79 144 4 1.95 282 142.8 1.61 460 143.6 4.97 120
114.1 0.90 399 114.5 0.69 520 112.7 0.89 286 114.2 2.59 75
1171 1.17 200 1155 0.76 538 115.7 0.75 478 115.0 0.81 258
125.8 2.70 75 120.5 1.26 321 120.5 0.97 467 1188 0.74 325
126.1 455 29 133.9 3.97 134 1275 1.43 248 126.4 1.62 142
147.0 5.36 14 139.1 2.84 95 134.7 1.59 172 133.7 4.45 53
148.6 3.22 46 143.0 2.09 225 1471 1.76 379 114.4 2.78 61

1st quartile........cccoveevrerereeeecenne 1134 0.87 258 118.7 0.96 551 1235 1.20 387 123.9 1.47 156

2d quartile..........ccccoveeeeeenieennne 121.2 1.72 85 1255 1.08 336 128.8 1.32 336 124.0 1.05 196

3d quartile..........cocooeerieennneens 122.5 2.05 58 129.9 1.82 302 131.0 0.90 383 127.7 1.55 182

4th quartile ........c.ccoceveveinreennnn. 131.0 1.98 55 136.0 1.34 293 135.9 1.54 392 133.1 1.82 145

Female

1st quartite.........ccooeevverevererenenes 110.4 1.06 232 1126 0.85 672 115.4 0.90 517 115.1 1.22 218

2d quartile........ccoovveveenncnnne 116.7 1.51 131 118.6 1.21 493 120.4 0.99 536 118.4 1.02 250

3d quartile............cccoeeeereieceenn. 117.2 1.20 100 1221 1.23 496 126.0 1.12 536 122.3 1.20 256

4th quartile ........cccoeveverrrccees 131.6 2.76 90 130.9 1.58 5,232 134.7 1.53 508 131.6 2.20 198

' Excludes “other” racial groups.
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Table 45. Diastolic blood pressure levels of adults ages 18-74 years within strata of weekly coffee/tea consumption frequency showing means and standard errors by sex, race, age,
and body mass index (BMI): United States, 1971-74

Coffee/tea consumption frequency (times/week)

Sex, race, age, and body Less than 2.0 2.0-13.9 14.0-27.0 27.1 or more
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
76.9 0.47 1,237 79.1 0.35 2,950 80.2 0.29 3,465 79.5 0.47 1,590
791 0.65 474 81.7 0.51 1,118 82.7 0.40 1,435 81.9 0.65 676
74.7 0.59 763 76.6 0.48 1,832 77.9 0.41 2,030 76.7 0.68 914
76.5 0.51 859 78.3 0.37 2,224 80.2 0.29 3,164 79.4 0.48 1,529
78.8 0.94 378 83.1 1.08 726 B81.1 1.35 301 82.5 2.87 61
72.8 0.53 631 73.9 0.50 797 72.6 0.65 413 74.4 1.01 113
78.6 0.65 278 76.2 0.53 747 771 0.42 710 77.9 0.61 410
B85.3 0.89 108 81.1 0.84 445 81.0 0.49 678 79.0 0.64 478
84.5 1.98 57 B86.1 1.36 264 834 0.61 492 82.2 0.94 274
88.1 2.08 38 88.1 1.13 190 83.9 0.61 333 80.9 1.41 134
84.8 1.65 125 83.1 0.92 507 83.8 0.74 839 83.7 1.54 181
74.8 0.67 232 76.7 0.83 278 76.0 0.96 127 77.0 1.97 38
82.1 1.39 78 79.1 0.70 209 79.5 0.73 232 80.9 1.03 152
86.9 1.53 33 83.7 1.27 124 B84.1 0.72 211 B1.7 0.98 153
84.5 2.94 28 89.7 1.33 130 86.0 0.80 244 85.2 1.09 132
88.4 3.04 24 88.8 1.44 95 85.3 0.87 161 80.8 1.49 81
B65-74 Years......vieireeeeaenens 85.9 2.04 79 84.4 1.21 282 83.8 0.77 460 84.5 1.83 120
Female
18-24 YearS......cecvceveviiniiine 70.8 0.76 399 711 0.62 519 701 0.87 286 71.5 1.08 75
25-34 75.6 0.71 200 73.8 0.58 538 74.8 0.47 478 73.8 0.67 258
35-44 83.3 1.81 75 79.0 1.02 321 77.9 0.59 467 76.1 0.64 325
45-54 years 84.5 2.44 29 82.7 1.88 134 a80.7 0.91 248 79.3 1.34 142
55-64 years.. . B7.6 2.21 14 a7.2 1.48 95 825 0.75 172 81.0 2.30 53
B5-74 YearS......cccceeiiiiienniinen, 83.5 213 46 81.8 1.31 225 83.7 0.90 379 82.1 1.86 61
BMI
Male
1st quartile.... 69.7 0.84 258 73.9 0.64 551 76.7 0.64 387 79.2 1.26 156
2d quartile. 73.5 1.25 85 78.4 0.72 336 80.6 0.86 336 78.8 0.79 196
3d quartile..... 79.0 1.35 58 821 0.86 302 84.0 0.56 384 82.8 0.94 182
4th quartile ..., 83.7 1.93 55 86.2 0.94 293 87.2 0.86 392 87.2 1.1 145
Female

1st quartile......ccvvnnnicnene 110.4 1.06 232 112.6 0.84 672 1154 0.90 517 1151 1.22 218
2d guartite. i16.7 1.51 131 118.6 1.21 493 120.4 0.99 536 118.4 1.02 250
3d quartile..... " 117.2 1.20 100 1221 1.23 496 126.0 112 536 122.3 1.20 256
4th quartile ... 131.6 2.76 90 130.9 1.58 522 134.7 1.53 568 1316 2.20 198

'Excludes “olher” racial groups.
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Table 46. Systolic blood pressure levels of adult males ages 18-74 years within strata of smoking frequency showing means and standard errors by race, age, and body mass index
(BMI): United States, 1971-75

Smoking status

Race, age, and body None Cigar/pipe Cigarettes Mixed
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
131.3 0.63 1,239 132.3 1.24 289 130.0 0.78 1,210 131.1 0.93 415
130.8 0.69 1,129 131.9 1.28 261 129.1 0.74 1,038 130.4 1.00 364
139.3 2.70 110 138.7 3.10 28 137.8 2.18 172 137.4 2.62 51
25-34 YearsS....c.cccooeiriniieinenns 123.3 0.95 247 128.2 1.90 55 124.0 1.03 340 126.8 1.67 105
35-44 years.......ccccoecineieninnes 125.9 1.28 206 129.4 1.45 49 1271 1.54 230 127.7 1.16 71
45-54 years.......ccciiininniiannens 132.1 1.38 278 134.1 3.31 60 1326 1.36 319 131.3 1.87 111
55-64 years... 139.5 1.60 235 133.5 2.36 68 137.1 1.66 188 1371 2.37 70
B5-74 YOArS......coocovverrceiiecreiaiis 144.0 1.42 273 140.3 3.72 57 147.9 2.71 133 143.4 3.92 58
BMI
1st quartile.........ccoeeirinccennnee 124.6 1.14 229 124.8 2.25 57 127.2 1.15 400 129.2 1.87 118
2d quartile....... 128.3 0.95 330 131.9 2.27 71 128.5 1.25 283 130.3 1.99 100
3d quartile... 1321 1.14 327 132.5 2.34 83 130.5 1.38 273 132.5 1.62 102
4th quartile ... 138.1 1.29 351 136.8 2.64 78 135.3 1.77 253 1329 2.05 95

1 Excludes “‘other” racial groups.



Table 47. Diastolic blood pressure levels of adult males ages 18-74 years within strata of smoking frequency showing means and standard errors by race, age, and body mass index
(BMI); United States, 1971-75

Smoking status

Race, age, and body None Cigar/pipe Cigarettes Mixed
mass index quarlile slratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimelers of Millimeters of Millimeters of
mercury mercury mercury mercury

Totall ... 84.8 0.39 1,239 85.3 0.84 289 83.8 0.50 1,209 853 0.66 415
Race

White....c.oeercccc e 845 0.42 1,129 84.7 0.76 261 83.0 0.54 1,038 84.4 0.63 364

Black....... . 89.4 1.43 110 93.8 2.76 28 90.3 1.46 171 93.2 2.54 51
Age

25-34 YEAIS.curmrvrrererreercsemrranies 81.1 0.75 247 842 1.58 55 80.8 0.77 339 824 1.46 105

35-44 years.. 848 0.91 206 86.7 1.46 49 849 0.90 230 87.3 1.28 Al

45-54 years.. . 88.1 0.94 278 87.7 2.14 60 85.7 0.65 319 86.1 1.19 111

55-64 years........ a87.0 0.82 235 85.1 1.87 68 85.8 1.20 188 86.8 1.68 70

65=74 yearS.....iciecencaes 83.8 0.75 273 81.6 1.91 57 838 1.51 133 85.3 2.03 58
BMI

1st quarile.......ocecnicnceen 79.3 0.78 229 81.7 1.84 57 B80.7 0.82 400 a2.2 1.26 118

2d quartile.. . 829 0.56 330 816 1.16 71 83.2 0.79 283 84.1 1.53 100

3d quarlile. ..o 85.4 0.67 327 85.0 1.97 a3 84.8 0.78 273 85.9 1.25 102

4th quartile .......ccoooonvcemnniennnnens 90.0 0.75 351 90.5 1.78 78 87.6 1.10 252 89.5 1.33 95

1Excludes “other” racial groups.



Table 48. Systolic blood pressure levels of adult females ages 18-74 years within strata of smoking frequency showing means and
standard errors by race, age, and body mass index (BMI): United States, 1971~75

Smoking status

Nonsmoking Smokes cigarettes
Race, age, and body
mass index quartile stratum Standard Number Standard Number
Mean error of of Mean error of of
mean examinees mean examinees
Millimeters of Millimeters of
mercury mercury
Total! .t 127.9 0.67 1,996 122.5 1.22 1,072
Race
WhE.....e e 127.9 0.69 1,798 121.6 1.30 914
BIACK ....ciceerariererersere e 132.7 2.08 198 128.0 2.30 158
25-34 years 115.3 0.70 488 115.2 0.89 356
35-44 years 121.0 1.18 373 118.2 1.64 244
45-54 years.. 129.7 1.30 446 124.8 1.38 277
55-64 years.. 138.0 1.43 342 138.3 4.20 145
65-74 years.. 147.3 1.60 347 144.4 4.06 50
1st quarFile .................................... 119.7 1.20 418 116.2 1.27 348
2d quartile..... . 122.6 117 508 118.7 2.12 259
3d quartile..... . 130.7 1.36 525 124.5 1.40 242
4th guartile 137.1 1.37 542 1353 2.46 223

*Excludes “other” racial groups.

Table 49. Diastolic blood pressure levels of adult females ages 18~74 years within strata of smoking frequency showing means and
standard errors by race, age, and body mass index (BMI): United States, 1971-75

Smoking status

Race, age, and body Nonsmoking Smokes cigarettes
mass index quartile stratum Standard Number Standard Number
Mean error of of Mean error of of
mean examinees mean examinees
Millimeters of Millimeters of
mercury mercury
TOtal" oot 80.9 0.35 1,995 78.8 0.69 1,071
80.5 0.39 1,798 77.9 Q.75 913
84.8 1.23 197 84.6 1.83 158
25-34 years 75.6 0.52 488 75.3 0.72 356
35-44 years 80.0 0.79 373 78.6 1.28 244
45-54 Years........occeeeiiiriciiinn. 83.2 0.73 446 80.2 1.01 277
5564 YEArS....cccoveveveerireerieiene 83.8 0.78 341 84.2 2.32 144
65-74 years........ccicveiiiicinnnns 848 0.97 347 81.7 1.86 50
BMI
1st quartile........ccccoovievreiiieene 76.3 0.65 418 74.8 0.66 348
2d quartile.... 771 0.51 508 755 112 259
3d quartile.... 81.3 0.61 525 79.4 0.94 241
4th quartile ..o 87.8 0.78 541 88.6 1.59 223

*Excludes “other” racial groups.



Table 50. Systolic blood pressure levels of adult females ages 18-44 years among non-users, past users, and current users of oral contraceptive agents showing means and standard
errors by race, age, and body mass index (BMI): United States, 1971-74

Use of contraceplive agents

Race,' age, and body Not used in past 6 months Used in past 6 months, but not now Use now
mass index quartile stratum Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of
mercury mercury mercury
Whites

1= €= L 117.2 0.43 2,820 113.2 0.96 212 118.6 0.85 882
18-24 years 114.3 0.73 714 112.6 1.34 76 116.7 1.02 372
25-34 years 115.8 0.52 1,030 1121 1.24 106 118.1 0.79 378
35-44 years 121.2 0.70 1,076 118.9 2.62 30 126.2 3.00 132
Total .o, 120.9 1.20 663 113.7 2.35 55 118.1 1.56 19
18-24 years.. 111.8 1.44 180 111.0 1.57 27 114.6 1.36 110
25-34 years 121.7 1.47 229 115.0 4.30 24 123.0 2.82 59
35-44 years 128.5 1.75 254 128.6 4,96 4 120.6 2.68 22
1st quUANIE......coce ettt 110.9 0.71 784 109.3 1.58 86 1157 0.89 354
2d quartile.... 114.3 0.52 865 111.2 1.56 68 117.2 1.04 300
3d quartile.... 118.1 0.49 906 115.4 1.50 68 117.2 1.02 253
4th quartile .... 127.3 0.86 285 121.6 1.75 50 130.0 2.51 181

1Excludes “other” racial groups.
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Table 51. Diastolic blood pressure levels of adult females ages 18-44 years among non-users, past users, and current users of oral contraceptive agents showing means and standard
errors by race, age, and body mass index (BMI): United States, 1971-74

Use of contraceptive agents

Race,' age, and body Not used in past 6 months Used in past 6 months, but not now Use now
mass index quartile stratum Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of
mercury mercury mercury
White
Tttt e 74.6 0.34 2,820 73.5 0.73 212 74.8 0.45 882
18-24 years.. 70.4 0.58 714 714 1.15 76 72.4 0.63 372
25-34 years.. 74.4 0.37 1,030 729 0.97 106 75.5 0.52 378
B5-44 YRAS....ouiiiiceiee ettt 78.3 0.56 1,076 80.7 1.59 30 80.7 1.43 132
Black
TOAL .. 78.7 1.00 662 738 1.66 55 76.5 0.99 191
Age
18-24 YEAIS......ceeiiieieeereeeee et 71.4 1.55 179 70.9 2.47 27 73.9 1.07 110
25-34 years.. 78.4 1.48 229 75.3 2.06 24 78.5 1.71 59
35-44 YOAIS....coiireie e 85.7 1.32 254 90.3 3.87 4 81.9 2.50 22
BMiI
All ages
1St QUATTIIE. ... 69.8 0.58 783 70.3 1.06 86 739 0.69 354
2d quartile.. . 72.9 0.38 865 738 1.08 68 736 0.65 300
3d quattile..... . 74.8 0.37 906 74.4 1.33 68 741 0.78 253
Ath QUATIE ... 82.7 0.57 985 78.6 1.90 50 82.1 1.29 1814

1Excludes “other” racial groups.



Table 52. Systolic blood pressure levels of adult males ages 25-74 years within general well-being strata showing means and standard errors. by race, age, and body mass index
(BMI): United States, 1971-75

Tolal general well-being score

Less than 66.00 66.00-86.00 86.01-100.00 100.00 or more
Race, age, and body mass
index quartile stratum Standard Number Standard Number Slandard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Milimeters of Milimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
Totall ... 131.2 117 439 131.1 0.69 1,115 133.2 0.63 1,109 136.2 0.98 424
Race
WhIte..oov e 130.3 1.29 353 130.3 0.70 986 132.6 0.66 1,004 135.3 1.07 364
Black 137.0 2.05 86 139.1 2.94 129 140.8 2.85 105 1448 4.08 6n
Age
25-34 YEArS..uwuerereereesremeerereeemenen 123.8 1.40 78 123.8 0.89 264 125.0 1.05 238 124.9 1.93 79
35-44 years........veann 127.3 2.40 67 126.3 132 190 129.9 1.34 194 125.9 172 60
45-54 years.. 130.0 2.23 118 134.8 1.34 261 1352 1.61 268 135.8 2.32 0
55-64 years.. . 141.1 2.73 103 137.2 1.684 211 139.0 1.68 203 149.6 2.91 81
65-74 YEArS...ccecvrererrireeemceenanns 137.4 3.44 73 147.7 1.87 189 146.3 2.26 206 148.2 2.48 114
BMI
1st quartile. .o 127.3 2.40 135 123.8 1.1 273 130.2 1.19 255 134.3 249 107
2d quartile.........oocceeniieninnenens 128.4 1.65 a3 128.7 .22 2686 131.4 1.24 300 1323 2.39 104
3d quartile..... . 132.4 1.75 103 1328 1.30 276 132.0 1.09 291 134.7 210 99
Ath quartile ..., 137.0 243 117 139.3 1.66 280 139.3 1.44 262 1426 235 113

1Excludes "other™ racial groups.
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Table 53. Diastolic blood pressure levels of adult males ages 25-74 years within general well-being strata showing means and standard errors by race, age, and body mass index
(BMI): United States, 1971-75

Tolal well-being score

Race, age, and body mass Less than 66.00 66.00-86.00 86.01-100.00 100.01 or more
index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
85.6 0.76 438 854 0.43 1,115 85.2 0.46 1,109 85.3 0.63 424
84.9 0.81 353 84.7 0.45 986 84.8 0.48 1,004 84.7 0.59 364
90.2 1.65 85 92.4 212 129 90.0 1.77 105 91.7 2.13 60
25-34 Years.......cooevricerenennene 828 1.20 77 81.8 0.78 264 80.6 0.86 238 81.7 1.11 79
35-44 years.... 86.0 1.78 67 849 0.83 190 86.0 1.01 194 84.0 1.50 60
45-54 years.... 86.0 1.56 118 88.9 0.83 261 88.3 1.07 268 89.0 1.18 90
55-64 years.... 88.7 1.82 103 87.3 1.22 211 87.3 0.86 203 89.7 1.41 81
B5-74 YEArS.....coeorereereeeceeene 827 1.91 73 85.9 0.97 189 857 1.24 206 82.8 1.58 114
BMI
1st quartite........ccocoveeecicciccncn. 81.7 1.57 135 79.3 0.88 273 81.9 0.85 255 83.5 1.20 107
2d quartite.... 82.5 0.91 83 83.7 0.81 286 84.1 0.84 300 83.1 0.91 104
3d quatrtite.... 87.2 1.29 103 87.4 0.66 276 84.2 0.71 291 84.7 1.32 99
4th quartile ...........ccccoceecencrnnnne. 91.3 1.83 116 91.0 0.83 280 90.9 1.00 262 89.4 1.33 113

' Excludes “other” racial groups.
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Table 54. Systolic blood pressure levels of adult females ages 25-74 years within general well-being strata showing means and standard errors by race, age, and body mass index
(BMI): United States, 1971-75

Total well-being score

Race, age, and body mass Less than 59.00 59.00-80.00 80.01-96.00 96.01 or more
index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury

Total! e 129.2 1.62 545 129.4 1.05 1,290 129.8 0.80 1,276 130.1 1.19 542
Race

WHItE....oovevis e 127.8 1.78 421 128.8 1.04 1,107 128.8 0.83 1,158 129.5 1.22 494

Black ... 134.8 2.88 124 134.3 3.73 183 143.0 3.02 118 137.8 4.47 48
Age

25-34 YOAIS..oeoeecereeiine s 117.5 1.68 125 115.5 1.01 320 114.9 0.90 317 1151 1.32 106

35-44 years.... 120.2 1.92 108 121.0 1.51 241 122.1 1.50 246 118.8 1.66 77

45-54 years.... 132.6 3.66 128 1311 1.66 288 131.5 1.35 298 129.5 2.26 139

B55-64 years.........ccrmnieieninnnnes 140.7 2.89 94 142.4 2.54 233 143.8 2.01 204 140.5 1.94 113

65-74 Years....ccccinnninininnn 151.4 3.43 90 151.2 2.47 208 151.8 217 211 149.0 2.57 107
BMI

1st quartile.......ccooomvmmieeeees 115.9 2.37 113 119.2 1.48 322 120.3 1.43 337 121.8 1.99 143

2d quartile.... 123.1 1.73 121 124.4 1.42 300 126.6 1.49 356 125.1 1.73 142

3d quartile.... 133.8 2.78 127 131.5 2.05 312 133.0 1.36 320 133.4 1.90 151

4th quartile ... 1415 2.44 183 1419 2.07 354 143.8 1.96 263 143.4 2.92 106

1Excludes “other" racial groups.
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Table 55. Diastolic blood pressure levels of adult females ages 25-74 years within general well-being strata showing means and standard errors by race, age, and body mass index

(BMI): United States, 1971-75

Total well-being score

Race, age, and body mass Less than 59.00 59.00-80.00 80.01-96.00 96.01 or more
index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury

TOtaAl" e 82.2 1.00 544 82.1 0.59 1,289 81.2 0.41 1,276 80.9 0.80 542
Race

WIS e 81.0 1.15 421 81.4 0.56 1,106 80.7 0.43 1,158 80.4 0.87 494

BIACK ...t 87.2 1.70 123 87.3 2.45 183 87.3 1.59 118 86.7 2.03 48
Age

25-34 YearS....cccovcrricecenienen 79.0 1.47 125 75.6 0.81 320 75.0 0.72 317 74.5 1.05 106

35-44 yearS.......cccoivveeiinniccnnns 791 1.56 108 81.8 1.22 241 80.2 0.93 246 77.2 1.20 77

45-54 years... 84.6 1.89 128 83.8 1.03 288 83.7 0.83 298 83.1 1.67 139

55-64 years... . 85.6 1.85 93 86.4 1.40 232 86.3 0.89 204 83.8 1.07 113

65-74 YEArS....cccooeeeeeeeinrarenes 86.3 2.16 g0 87.9 1.41 208 849 0.96 21 85.6 1.37 107
BMI

1st quartile.........cccooveeiriiccccne 74.6 1.57 113 76.6 0.84 322 771 0.63 337 76.6 1.04 143

2d quartile... 78.6 1.58 121 77.8 0.70 300 79.3 0.72 356 76.3 0.83 142

3d quartile... . 83.0 1.53 127 82.5 1.08 311 82.3 0.77 320 83.0 0.95 151

4th quartite ... 90.9 1.57 182 90.9 1.37 354 88.4 0.85 263 90.2 1.56 106

' Excludes “other’ racial groups.
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Table 56. Systolic blood pressure levels of adult males ages 18-74 years within hemoglobin level sirata showing means and standard errors by race, age, and body mass index
(BMI): United States, 1971-74

Hemoglobin concentration (grams/deciliter)

Less than 14.35 14.35-15.64 15.65-16.74 16.75 or more
Race, age, and body mass
index quartile stratum Standard Number Standard Number Slandard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
130.4 1.03 725 130.4 0.70 1,645 129.5 0.74 1,440 131.0 1.17 630
129.3 1.07 519 129.8 0.74 1,354 129.5 0.76 1,320 130.6 1.1 585
1357 3.09 206 135.3 1.65 291 130.9 3.43 120 139.3 6.02 45
18-24 YEArS. . cveerecerrmreresseenenns 124.0 1.82 60 122.7 1.02 255 124.3 0.94 282 123.7 1.15 112
25-34 years 122.5 1.51 87 1251 0.96 255 126.3 1.14 277 124.6 1.82 117
35-44 years 125.9 2.70 65 126.2 1.29 254 128.8 1.56 195 127.4 1.49 82
45-54 years 134.5 2.90 101 135.6 2.09 237 132.4 1.60 219 136.6 2.97 109
55-64 years 132.2 2.69 88 141.4 1.90 186 136.7 1.82 136 143.4 2.44 63
B5-74 YEAIS...ucvereereecrcrcsrsnscnns 144.6 1.63 324 144.8 1.53 458 142.9 1.86 331 145.7 2.50 147
BMI
1st quartile....c s, 127.8 1.70 271 124.2 1.06 394 124.1 1.00 319 124.4 1.42 113
2d quartile.... 129.1 1.73 179 128.7 1.06 421 126.8 1.31 359 126.6 210 161
3d quartile.... 131.3 2.04 143 1311 1.22 440 130.8 1.01 357 1311 1.87 172
Mh quartile ..... 135.2 3.27 132 137.4 1.53 390 135.7 1.09 405 139.7 2.45 184

1Excludes “other" racial groups.
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Table 57. Diastolic blood pressure levels of adult males ages 18-74 years within hemoglobin level strata showing means and standard errors by race, age, and body mass index

{BMI): United States, 1971-74

Hemoglobin concentration {(grams/deciliter)

Race, age, and body mass Less than 14.35 14.35-15.64 15.65-16.74 16.75 or more
index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
Total! . 81.6 0.72 725 82.2 0.38 1,645 82.5 0.50 1,440 84.2 0.77 630
Race
WhIte.....c.oovriicerere e 80.7 0.74 520 815 0.43 1,354 825 0.50 1,320 84.0 0.76 585
BlACK ..ot 85.6 1.73 205 87.1 1.35 291 83.5 1.89 120 90.0 3.34 45
18-24 years 76.7 1.63 60 751 0.77 255 76.2 0.73 282 78.8 1.00 112
25-34 years.... 784 1.56 86 809 0.56 255 81.1 0.74 277 80.8 1.33 117
35-44 years.... 83.5 1.98 66 827 0.89 254 86.0 1.10 195 86.3 1.14 82
45-54 years.... 85.5 1.84 101 86.1 1.07 237 87.8 1.34 219 88.2 1.55 109
55-64 years.......c.ccoceevveinveenn, 823 2.04 88 86.3 1.35 186 85.7 0.98 136 89.8 1.69 63
65-74 years.........cccoeeeeeiernenne 82.3 0.75 324 85.2 0.78 458 83.4 0.86 331 855 1.49 147
BMI

1st quartile.........coveeneiencnnnne. 79.5 0.94 271 76.8 0.79 394 77.3 0.79 319 79.6 0.96 113
2d quartile.... 78.5 1.03 179 80.5 0.81 421 80.2 0.77 359 814 1.46 161
3d quatrtile.... 82.3 1.61 144 83.8 0.61 440 83.8 0.72 357 85.2 1.11 172
4th quartile .. 87.5 1.98 131 87.1 0.50 390 88.1 0.82 405 89.2 1.77 184

1 Excludes “other” racial groups.



Table 58. Systolic blood pressure levels of adult females ages 18-74 years within hemoglobin level strata showing means and standard errors by race, age, and body mass index
(BMI): United States, 1971-74

Hemoglobin concentration (grams/deciliter)

Race, age, and body mass Less than 12.65 12.65-13.74 13.75-14.94 14.95 or more
index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
Totalh oo 122.7 0.61 1,208 124.3 0.81 2,316 1252 0.72 2,456 130.7 1.22 925
Race

WHhite.. ..o 1215 0.71 795 123.7 0.91 1,931 124.6 0.72 2,170 130.8 1.22 859
BIACK ...vicvievieieeeeeeeeeeet et 126.4 1.44 413 129.3 2.98 385 132.9 415 286 126.8 3.79 66
18-24 1145 1.05 281 113.9 0.78 534 114.6 0.87 463 115.0 1.73 115
25-34 115.8 1.09 313 116.2 0.89 600 116.4 0.56 616 118.5 1.40 200
35-44 122.4 1.40 269 121.0 0.87 503 121.6 1.07 493 124.6 1.93 183
45-54 130.7 215 109 130.8 2.46 204 130.0 1.83 255 134.1 2.25 115
55-64 135.3 3.36 54 141.9 2.80 139 138.7 2.07 191 142.7 3.02 107
65-74 146.7 2.37 182 149.7 2.26 336 146.8 1.63 438 153.0 2.26 205
1st quartile.......cccooooeiiiie 115.2 1.17 307 115.1 1.04 624 1171 1.19 585 120.8 1.52 209
2d quartile.... 120.2 0.91 321 120.9 1.44 613 120.9 0.94 630 125.9 1.40 179
3d quartile.... 125.1 1.40 316 129.2 1.78 563 125.2 1.02 623 131.3 2.27 243
4th quartile ..o 133.3 1.49 264 136.1 210 516 137.8 1.48 618 141.5 2.05 294

1Excludes “other’ racial groups.
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Table 59. Diastolic blood pressure levels of adult females ages 18-74 years within hemoglobin level strata showing means and standard errors by race, age, and body mass index
(BMI): United States, 1971-74

Hemoglobin concentration (grams/deciliter)

Race, age, and body mass Less than 12.65 12.65-13.74 13.75-14.94 14.95 or more
index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
75.9 0.45 1,208 771 0.45 2,315 78.6 0.50 2,456 81.5 0.72 925
751 0.54 795 76.5 0.50 1,931 78.2 0.53 2,170 81.6 0.70 859
78.7 1.20 413 82.1 1.34 384 83.5 1.61 286 80.7 2.32 66
18-24 years 69.5 0.96 281 70.6 0.70 533 718 0.51 463 72.8 0.98 115
25-34 years 733 0.87 313 74.0 0.57 600 75.8 0.46 616 75.9 0.97 200
35-44 years 79.2 1.23 269 78.5 0.49 503 79.5 0.75 493 795 1.27 183
45-54 years 80.9 1.20 109 81.9 112 204 80.9 1.05 255 85.3 1.45 115
55-64 years 82.6 1.18 54 82.9 1.28 139 85.1 1.31 1 87.8 0.97 107
65-74 years 80.5 0.93 182 84.9 1.01 336 843 0.88 438 86.7 1.38 205
1st quartile........cccoeveenviiiiinns 71.3 1.03 307 71.8 0.69 623 74.6 0.78 585 75.0 0.95 209
2d quartile.. 73.5 0.56 321 75.4 0.56 613 75.3 0.60 630 79.4 1.06 179
3d quartile...... . 76.2 0.91 316 78.9 0.75 563 78.6 0.76 623 81.3 1.21 243
4th quartile 85.3 1.14 264 84.7 0.88 516 86.2 0.72 618 88.5 1.03 294

'Excludes “other” racial groups.



Table 60. Systalic blood pressure levels of adults ages 18-74 years within serum cholesterol level strata showing means and standard errors by sex, race, age, and body mass index
(BMi): United States, 1971-74

Serum cholesterol (milligrams/deciliter)

Race, age, and body mass Less than 163.05 163.05-206.04 206.05-260.04 260.05 or more
index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
121.3 0.72 1,801 124.9 0.54 4174 130.6 0.62 4,182 134.7 0.80 1,777
125.8 0.88 622 1284 0.71 1,595 132.6 0.68 1,746 133.7 0.85 688
117.4 0.88 1,179 121.7 0.62 2,679 128.6 0.85 2,436 135.5 1.15 1,089
121.2 0.77 1,475 124.5 0.58 3,447 130.1 0.65 3,517 134.3 0.84 1,509
122.8 1.89 326 128.8 1.45 727 136.7 2.77 665 138.6 1.69 268
18-24 years 117.6 0.68 743 119.4 0.65 956 119.8 0.88 463 121.0 2.62 65
25-34 years.. 119.9 0.80 531 119.4 0.51 1,176 122.6 0.81 724 124.8 1.16 167
35-44 years.. 123.1 1.76 251 123.4 0.80 857 125.1 0.88 803 128.7 1.52 239
45-54 years.. 128.1 2.65 90 130.6 1.54 402 134.1 1.40 623 132.5 1.59 297
55-64 years.. . 1414 5.79 44 142.2 2.51 212 138.9 1.29 469 137.9 1.35 284
65-74 years..........cccccovriiinnns 145.9 2.24 142 145.6 1.45 571 146.4 1.06 1,100 147.9 1.42 725
BMI
Male
1st quartile........ccooceiiiiinnnn 120.7 1.34 280 123.6 1.04 495 129.0 1.28 352 129.2 3.31 106
2d quartile.. 127.0 1.58 157 125.6 0.85 411 129.9 0.87 470 131.9 2.36 165
3d quartile..... 127.3 1.78 97 130.7 1.32 370 132.8 1.06 475 131.3 1.34 195
4th quartile 139.1 2.48 88 136.1 1.37 319 137.6 1.31 449 138.6 1.45 222
Female
1st quartile........cccovevviiicicnenn. 110.9 0.89 479 114.5 0.82 818 121.7 1.19 532 127.3 2.36 149
2d quartile..... 117.7 1.43 346 119.4 0.85 707 125.0 1.30 619 130.0 1.73 235
3d quartile..... . 122.9 1.61 202 1253 1.37 557 129.3 1.45 665 135.6 1.55 355
4th quartile ... 133.4 2.01 152 135.3 1.65 497 138.6 1.63 619 143.1 242 350

' Excludes “other” racial groups.
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Table 61. Diastolic blood pressure levels of adults ages 18-74 years within serum cholesterol level strata showing means and standard errors by sex, race, age, and body mass index
(BMI): United States, 1971-74

Serum cholesterol (milligrams/deciliter)

Race, age, and body mass Less than 163.05 163.05-206.04 206.05-260.04 260.05 or more
index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
Total' oo 75.6 0.46 1,801 79.2 0.32 4174 823 0.34 4,181 84.2 0.56 1,777
Sex
Male ....cccoeiceerirerceee e 78.3 0.57 623 81.6 0.49 1,595 84.4 0.37 1,745 85.7 0.75 688
Female.........coooeveevevmreninriccrnnens 73.3 0.53 1,178 76.9 0.32 2,579 80.1 0.50 2,436 82.8 0.76 1,089
Race
WHhIte......ooriieecereeeeeeresvenaens 75.4 0.49 1,476 78.8 0.36 3,447 81.9 0.37 3,517 83.8 0.57 1,509
BlaCK ..ot 78.1 1.1 325 82.5 0.91 727 85.6 1.32 664 88.0 1.38 268
18-24 years 721 0.57 742 74.2 0.44 956 751 0.65 463 75.1 1.51 65
25-34 years. 76.5 0.60 531 771 0.39 1,176 79.1 0.46 723 79.9 0.90 167
35-44 years. 79.2 0.92 252 80.9 Q.70 857 824 0.47 803 859 1.04 239
45-54 years. 818 1.40 90 84.1 0.69 402 84.8 0.83 623 85.3 0.94 297
55-64 years. 85.0 2.08 44 86.1 0.94 212 85.5 0.56 469 84.7 1.09 284
65-74 years 83.0 1.48 142 84.0 0.76 571 84.6 0.45 1,100 845 0.88 725
Ist quartile........... 74.7 0.71 280 775 0.62 495 80.8 0.81 352 80.5 1.94 106
2d quatrtile.... 78.5 1.04 157 80.2 0.74 411 816 0.53 470 83.7 1.48 165
3d quatrtile.... 82.4 1.00 98 83.1 0.80 370 84.6 0.49 475 85.1 0.96 195
4th quartile .........cccoveerevecererennnene 86.2 1.27 88 876 1.13 319 89.5 0.71 448 895 1.26 222
Female
Ist quartile..........c.cocoevnveiirennee. 68.9 0.79 478 728 0.48 818 759 0.76 532 78.8 1.38 149
2d quartile.... 73.6 0.64 346 74.9 0.38 707 77.7 0.77 619 78.8 0.82 235
3d quartile.... 76.7 1.08 202 78.1 0.69 557 79.9 0.67 665 82.6 0.82 355
4th quartile ........coocoeceeennniiecne 84.5 1.06 152 86.6 0.76 497 87.0 0.75 619 87.7 1.39 350

1Excludes “other” racial groups.



Table 62. Systolic blood pressure levels of adult males ages 25-74 years within serum urate level strata showing means and standard errors by race, age, and body mass index
(BMI): Uniled States, 1971-75

Serum urate (milligrams/deciliter)

Less than 4.95 4,.95-6.14 6.15-7.54 7.55 or more
Race, age, and body mass
index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
Total' ... 129.0 0.99 403 129.7 0.80 957 130.3 0.66 932 135.9 1.51 448
Race
White......cree e 129.0 1.04 360 129.0 0.81 858 130.0 0.73 835 134.3 1.35 377
130.4 2.49 43 137.3 2.27 99 134.7 2.53 97 146.3 4.03 Al
123.7 1.39 Al 124.0 1.33 243 123.0 1.08 233 127.2 1.99 95
123.3 2.08 65 126.5 1.93 177 1271 1.27 165 130.3 2.72 78
128.2 1.87 103 131.3 1.36 213 132.2 1.94 221 136.2 2.95 120
133.0 2.39 81 137.9 1.94 172 137.1 1.49 167 143.5 2.37 72
144.6 3.15 83 141.7 2.27 152 144.5 2.31 146 150.1 2.91 83
Ist quartile 1271 1.42 168 124.9 1.1 270 126.2 1.60 175 128.4 2.99 73
2d quartile 131.0 1.87 110 128.4 1.24 276 126.9 1.25 219 1331 2.1 79
3d quartile . 127.4 1.92 a7 131.2 1.33 221 130.8 1.30 259 137.7 213 118
4th quartile ....ceeeeeeeeeeeecernee 135.7 3.01 38 136.4 2.10 168 135.7 1.01 278 136.9 2.01 178

1Excludes “'olher" racial groups.
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Table 63. Diastolic blood pressure levels of adult males ages 25-74 years within serum urate level strata showing means and standard errors by race, age, and body mass index
(BMI): United States, 1971-75

Serum urate (milligrams/deciliter)

Race, age, and body mass Less than 4.95 4.95-6.14 6.15-7.54 7.55 or more
index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
82.7 0.62 403 83.1 0.51 957 84.7 0.42 931 87.9 0.93 448
82.7 0.61 360 82.5 0.49 858 84.4 0.48 835 86.6 0.91 377
81.9 2.02 43 89.6 1.89 99 88.7 2.06 96 95.7 1.44 71
25-34 years 79.5 1.22 . 71 80.1 0.96 243 81.6 0.61 232 84.3 1.20 95
35-44 years 83.8 1.62 65 83.1 0.93 177 85.6 1.02 165 89.4 1.94 78
45-54 years 83.8 1.38 103 86.1 0.76 213 87.6 1.02 221 89.4 1.96 120
55-64 years 83.8 1.12 81 85.3 1.37 172 86.5 0.93 167 90.1 1.87 72
65-74 years 822 1.36 83 83.1 1.08 152 83.1 1.10 146 86.3 1.99 83
1st quartile........ccoveeevicnnicnns 80.6 1.00 168 79.9 0.87 270 80.1 0.96 175 81.3 1.85 73
2d quartile...........ccoococnnineenne 83.1 1.27 110 82.3 0.76 276 828 0.67 219 85.0 1.66 79
3d quartile..... 83.6 1.09 87 84.2 0.76 221 85.0 0.91 259 88.7 1.36 118
4th quartile 87.6 1.61 38 87.1 1.53 188 89.3 0.71 277 91.1 1.28 178

'Excludes “‘other’ racial groups.
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Table 64. Systolic blood pressure levels of adult females ages 25-74 years within serum urate level strata showing means and standard errors by race, age, and body mass index
(BMI): United States, 1971-75

Serum urate (milligrams/deciliter)

Race, age, and body mass Less than 3.65 3.65—4.64 4.65-5.94 5.95 or more
index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury

Total' .. 1214 0.93 474 1229 0.93 1,066 126.9 0.83 1,003 135.0 1.57 530
Race

White emreteeebereraeeetretrananens 120.5 0.97 429 1228 0.97 965 126.5 0.93 892 134.2 1.72 430

Black.....ccce i 126.8 3.66 45 123.8 2.03 101 131.3 2.35 111 140.7 3.80 100
Age

25-34 years.......eeereeneeenca. 1153 1.15 164 114.0 0.95 326 114.3 1.04 262 1218 1.35 95

35-44 years.... 1176 2.91 104 117.2 1.09 238 1211 1.64 192 126.4 2.87 a3

45-54 years.... 123.0 2.20 111 124.8 1.52 269 181.7 1.66 228 132.1 2.26 116

55-64 years......coeveeereeeeerens 1327 2.71 54 138.2 235 137 135.6 1.84 176 144.7 5.22 120

65-74 years.........cmirnicreeinne 140.0 3.72 41 149.6 2.81 96 145.2 1.64 145 149.6 3.25 116
BMI

Ist quartile......cccininninnnn. 117.5 1.51 187 116.5 1.02 326 120.2 2.04 207 1212 3.37 48

2d quartile... 118.6 1.72 135 1214 1.32 323 118.5 1.36 225 133.0 4.02 84

3d quarlile........ccoaninneinoeenn, 125.3 1.79 107 127.0 1.93 247 128.9 1.32 265 133.4 2.38 150

4th quartile .....cooooierieerreeee 133.4 3.73 45 1332 2.01 168 136.8 1.50 305 139.1 2.03 248

1Excludes other” racial groups.
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Table 65. Diastolic blood pressure levels of adult females ages 25-74 years within serum urate level strata showing means and standard errors by race, age, and body mass index

(BMI): United States, 1971-75

Serum urate (milligrams/deciliter)

Race, age, and body mass Less than 3.65 3.654.64 4.65-5.94 5.95 or more
index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
Total! ..o 76.7 0.69 474 78.4 0.46 1,066 81.1 0.57 1,002 849 0.95 529
Race

White......coveiererrcr e, 76.1 0.66 429 78.0 0.49 965 80.7 0.59 892 84.3 1.00 429
BlacK.....coeoeieiccrieececee s 824 2.97 45 82.3 1.66 101 85.1 1.88 110 89.0 2.04 100
25-34 years 739 1.10 164 74.8 0.66 326 75.5 0.91 262 80.7 1.45 95
35-44 years.. 76.5 1.35 104 77.5 0.75 238 80.7 1.14 192 85.0 2.26 83
45-54 years.. 79.3 1.17 111 80.1 0.93 269 84.6 0.95 228 84.6 1.26 116
55-64 years.. 79.5 1.40 54 826 1.27 137 835 0.90 175 88.6 2.41 119
65-74 years.. 79.7 2.27 41 84.9 1.67 96 84.9 1.32 145 85.1 1.43 116
Ist quartile........ccccoovennncncenennn. 75.4 0.92 187 75.0 0.53 326 76.4 1.16 207 76.9 2.02 48
2d quartile..... 74.5 0.87 135 771 0.63 323 75.6 0.92 225 809 1.37 84
3d quatrtile..... 77.9 1.62 107 79.6 1.00 247 81.7 0.71 265 82.4 1.33 149
4th quartile 85.9 1.91 45 86.2 1.17 168 88.4 0.90 304 89.2 1.52 248

1Excludes “other” racial groups.



Table 66. Systolic blood pressure levels of adults ages 25-74 years within strata of serum glutamic oxalacetic transaminase (SGOT) levels showing means and standard errors by sex,
race, age, and body mass index (BMI): United States, 1971-75

SGOT (units/milliliter)

Less than 16.25 16.25-21.74 21.75-29.74 29.75 or more
Sex, race, age, and body
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury

123.9 0.90 811 126.5 0.70 1,858 130.0 0.70 1,840 133.1 1.09 767

129.6 1.57 210 128.5 0.71 715 1311 0.76 1,011 133.6 1.28 536

122.0 1.04 601 125.1 1.01 1,143 128.7 1.03 829 131.7 1.72 231

123.1 0.90 710 126.0 0.72 1,687 129.8 0.70 1,650 131.9 0.99 658

132.8 3.10 101 132.4 2.57 171 132.2 1.93 190 141.7 3.56 109
25-34 years....covccveeeveereeeees 116.2 0.90 265 118.5 0.80 551 120.7 0.80 378 123.3 1.32 174
35-44 years 121.0 1.57 192 120.8 1.08 363 123.9 1.16 309 129.8 1.53 133
45-54 years 1238 1.62 159 129.6 1.38 393 131.0 1.03 480 134.0 1.63 209
55-64 years 140.1 2.98 103 135.7 1.38 302 139.3 2.02 352 140.3 1.73 139
65-74 years 147.0 3.48 92 143.4 1.76 249 144.7 1.58 321 150.2 2.95 112
25-34 years 1254 1.94 48 122.3 0.91 193 1239 0.89 214 125.2 1.67 131
3544 years......ccecveenin 126.2 3.57 41 121.9 1.39 121 127.3 1.56 179 131.8 1.90 95
45-54 years.. 129.0 2.64 42 131.1 1.73 137 1328 1.18 259 134.9 1.75 145
55-64 years.. . 130.2 3.45 35 136.8 1.58 142 138.3 235 1681 142.1 2.64 93
65-74 years......cveveeecvirerees 147.3 4.49 44 140.5 1.95 122 142.7 1.83 178 149.9 3.63 72

Female
25-34 years 113.8 0.94 217 115.8 0.98 358 1155 1.16 164 115.5 217 43
35-44 years.. 119.3 1.91 151 119.9 1.62 242 118.8 2.23 130 124.7 2.90 38
45-54 years.. 1221 1.93 117 128.7 1.73 256 128.4 1.52 221 132.0 3.04 64
55-64 years.. 144.4 3.55 68 134.7 2.28 160 140.3 3.23 171 137.9 2.70 46
65-74 years 146.7 4.66 48 1457 2.78 127 146.5 2.36 143 150.9 4.76 40
Ist quartile......cocooeeiecee e 123.7 2.14 65 1241 1.49 193 126.3 1.32 247 129.3 2.39 112
2d quartile.......cccoreencnniniecienne 127.8 2.58 53 126.9 117 199 128.3 1.08 266 131.7 213 105
3d quartile.......ccooceroeeeceeeceae 1328 414 49 130.2 1.52 180 1321 1.24 235 131.3 1.47 137
4th quartile ..., 135.1 3.43 43 134.1 1.67 142 136.8 1.31 261 139.1 2.26 182
Female

Ist quartile........ccevivineininnennnnn, 116.8 1.92 154 117.0 1.42 anm 11941 1.81 198 127.9 4.82 46
2d quartile 118.5 1.50 181 118.9 1.22 272 1255 1.58 210 125.8 2.57 47
3d quartile........cocveeivrnineeins 124.7 2.47 141 129.6 1.93 293 128.7 1.99 204 132.3 3.12 60
4th quartile ... 132.6 2.15 125 135.5 1.83 276 140.5 1.50 215 136.7 2.31 78

1Excludes "other" racial groups.
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Table 67. Diastolic blood pressure levels of adults ages 25-74 years within strata of serum glutamic oxalacetic transaminase (SGOT) levels showing means and standard errors by
sex, race, age, and body mass index (BMI): United States, 1971-75

SGOT (units/milliliter)

Sex, race, age, and body Less than 16.25 16.25-21.74 21.75-29.74 29.75 or more
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury

789 0.54 810 81.1 0.43 1,858 83.1 0.43 1,839 86.1 0.55 766

83.3 1.08 210 82.7 0.56 715 84.4 0.51 1,011 87.2 0.67 535

775 0.64 600 80.0 0.50 1,143 814 0.59 828 834 0.90 231

782 0.54 709 80.7 0.40 1,687 827 0.45 1,650 85.3 0.53 658

86.3 2.15 101 85.5 1.67 171 86.6 1.26 189 91.7 2.09 108
25-34 YEArS....coeeveerirerirrrrreriaens 75.0 0.79 265 771 0.55 551 79.3 0.61 378 83.3 1.00 173
35-44 years.... 80.2 0.87 192 80.6 0.86 363 82.6 0.86 309 87.4 0.96 133
45-54 years......c.ccvvvvveiereennn. 80.5 1.22 159 84.1 0.66 393 853 0.70 480 86.3 0.83 209
55-64 YEArS......c.ccecevrnvevirreesnnnan, 83.4 1.51 102 83.8 0.72 302 85.1 1.07 351 89.6 1.35 139
65-74 years..........cccocoeceernnen. 834 2.10 92 84.1 1.22 249 84.3 0.75 321 84.2 1.63 112
25-34 82.0 2.25 48 78.7 0.98 193 80.9 0.78 214 84.8 1.02 130
35-44 84.6 2.72 41 82.0 1.04 121 85.1 1.11 179 88.7 1.02 95
45-54 85.3 1.91 42 86.3 1.21 137 87.3 0.74 259 87.7 0.96 145
55-64 80.5 2.34 35 86.1 1.13 142 853 1.19 181 915 2.04 93
65-74 84.4 2.60 44 827 1.37 122 83.8 0.85 178 83.6 2.14 72

Female
25-34 years.... 73.2 0.85 217 75.9 0.62 358 76.8 1.07 164 76.7 1.91 43
35-44 years.... 78.8 1.01 151 79.7 1.24 242 78.9 1.51 130 84.0 1.89 38
45-54 years.... 79.0 1.38 117 82.8 0.75 256 82.6 1.03 221 83.2 1.67 64
55-64 years.... 84.7 1.77 67 81.7 0.95 160 849 1.68 170 87.1 1.67 46
65-74 years 82.8 2.74 48 85.3 1.73 127 84.9 1.18 143 85.2 2.36 40
Ist quartile.........ccocoeeeveeceeiennes 79.4 1.59 65 80.1 1.02 193 79.8 0.75 247 81.8 1.60 112
2d quartile.... 81.0 1.62 53 80.4 0.67 199 83.2 0.66 266 86.4 1.30 105
3d quartile.......c.cocooeiii. 85.1 2.33 49 84.0 1.00 180 85.6 1.02 235 86.2 0.94 137
4th quartile ..., 88.6 2.92 43 87.6 1.77 142 88.3 0.87 261 91.7 1.01 181
Female

Ist quartile........c..ccoovevveveeeceenenne. 74.5 0.93 154 75.9 0.66 301 76.0 0.93 198 78.9 2.50 46
2d quartile.... 74.5 0.75 181 76.2 0.65 272 78.2 0.93 210 78.5 1.54 a7
3d quatrtile.... 78.0 1.51 140 80.8 0.79 293 81.6 1.1 204 826 1.73 60
4th quartile ...l 86.4 1.39 125 87.6 1.05 276 89.2 1.1 214 89.6 1.76 73

1Excludes “other’ racial groups.
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Table 68. Systolic blood pressure levels of adults ages 25-74 years within serum calcium level strata showing means and standard errors by sex, race, age, and body mass index
(BMI): United States, 1971-75

Serum calcium (milligrams/deciliter)

Sex, race, age, and body Less than 16.25 16.25-21.74 21.75-29.74 29.75 or more
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
127.2 1.03 813 128.3 0.62 2,275 127.7 0.70 1,557 129.6 1.18 616
132.6 1.32 323 131.3 0.74 1,050 129.6 0.81 773 129.9 1.22 342
123.8 1.30 490 1255 0.78 1,225 125.7 1.06 784 129.1 1.76 274
126.6 1.14 731 128.0 0.67 2,042 126.7 0.65 1,358 129.0 1.23 528
Black......covevmnimirieecee e 1329 3.90 82 131.9 214 233 136.6 2.46 199 133.4 3.58 88
Age
Total
25-34 years.......ueeeeceeeeceecnne 115.5 1.05 181 119.0 0.85 550 1206 0.86 435 120.5 1.37 187
35-44 years.. 119.4 1.65 162 121.7 1.13 17 124.3 1.18 301 129.2 2.43 119
45-54 years.. 125.5 1.27 183 1315 0.98 554 129.0 1.33 377 130.1 1.68 140
55-64 years.. .. 140.5 3.70 138 136.9 1.61 404 137.2 1.68 245 140.7 1.70 109
B65-74 years.......ccvveimniniionnens 147.7 2.48 149 145.3 1.51 350 144.4 1.97 199 148.7 4.87 61
25-34 years 123.8 1.82 a7 125.0 1.27 203 124.0 1.05 221 123.2 1.57 127
35-44 years 122.8 2.08 43 125.0 1.54 176 12841 1.98 160 134.3 2.18 63
45-54 years 127.7 1.58 86 133.9 1.19 258 131.9 1.67 181 131.0 1.98 68
55-64 years 139.5 3.04 75 137.5 2.09 218 135.6 1.92 117 139.5 2.59 48
65-74 years 147.6 3.05 82 143.0 212 195 1458 2.78 94 142.8 4.03 36
Female
25-34 years......ccmimrinnennneas 113.0 0.97 144 114.7 0.97 347 116.0 1.25 214 113.7 1.84 60
35-44 years.. 118.1 2.06 119 118.4 1.46 241 119.7 1.21 141 123.8 3.81 56
45-54 years.. 123.6 2.20 97 129.1 1.43 296 126.3 1.94 196 129.0 2.49 72
55-64 years.. . 141.6 7.69 63 136.4 2.16 186 138.5 2.87 128 141.6 2.28 61
65-74 years.........oiiiniisnnnn, 147.8 3.87 67 147.6 214 165 143.4 2.65 105 154.5 7.42 25
BMI
Male
1st quartile.......cocviviiinniccnnnnnn, 1315 2.32 86 124.9 1.25 272 123.3 1.24 164 129.4 2.58 96
2d quartile.....cocceveerereeeaee 132.7 2.76 72 130.1 1.14 247 126.6 1.44 220 126.8 2.10 91
3d quartile......ccconimininiiecione, 130.2 2.32 92 131.4 1.27 264 132.6 1.49 191 129.0 212 72
4th quartile .....ccoeeeeeeeeeeeeeeieneene 137.0 2.95 73 138.5 1.63 266 135.0 1.89 196 134.7 1,99 83
Female
Ist quartile.....cc..ccoeireeeceeeena, 113.9 2.03 112 117.9 1.62 303 119.9 1.29 207 120.2 2.83 75
2d quartile - 118.2 1.39 153 120.6 1.256 288 120.2 1.68 196 123.3 2.95 65
3d quartile................ - 125.6 2.80 106 128.5 1.66 323 129.3 2.63 189 1319 4,10 61
4th quartile 137.6 3.03 119 135.2 1.59 310 136.2 213 190 142.6 2.46 73

1Excludes “olher” racial groups.
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Table 69. Diastolic blood pressure levels of adults ages 25-74 years within serum calcium level strata showing means and standard errors by sex, race, age, and body mass index

(BMI): United States, 1971-75

Serum calcium (milligrams/deciliter)

Sex, race, age, and body Less than 9.25 9.25-9.74 9.75-10.14 10.15 or more
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury

Total! oo 80.8 0.51 813 82.0 0.33 2,274 82.3 0.43 1,557 83.8 0.70 615
Sex

Male ..o, 844 0.65 323 84.2 0.38 1,050 84.2 0.55 773 849 0.89 341

Female............cooovrerieieeene, 78.6 0.72 490 79.9 0.47 1,224 80.2 0.69 784 82.3 1.00 274
Race

White.......cooiiieeeecs 80.3 0.58 731 81.6 0.37 2,041 81.6 0.43 1,358 83.4 0.64 528

Black .......cccoovveciriinnreeieecree 86.1 1.68 82 87.1 1.46 233 88.3 1.38 199 85.9 2.86 87
Age
Total

25-34 years.......cccecevevieveennnen. 758 0.81 181 77.7 0.54 550 79.2 0.66 435 78.9 0.83 186

35-44 years.........ccooveeenrneenn. 79.9 1.09 162 81.4 0.65 417 82.8 0.73 301 85.8 1.83 119

45-54 years... 81.8 0.87 183 84.9 0.58 554 839 0.79 377 86.5 1.27 140

55-64 years... 85.8 1.79 138 844 0.74 403 84.3 0.96 245 86.6 1.13 109

83.0 1.12 149 84.1 0.95 350 84.6 1.15 199 86.6 2.02 61

83.3 1.39 37 81.0 0.91 203 81.5 0.82 221 80.1 1.09 126

82.9 1.19 43 84.2 0.78 176 85.3 1.19 160 89.8 1.66 63

. 85.1 1.20 86 87.4 0.74 258 86.0 1.12 181 88.3 1.36 68

55-64 years.......ccooevvrerereennnn 86.7 1.49 75 85.1 0.97 218 85.8 1.38 117 88.0 1.75 48

65-74 YeArS....cocceveveecveeeirecrennn, 81.7 1.85 82 83.2 1.12 195 859 1.42 94 86.5 2.68 36
Female

25-34 yearS.......cceveeeeiecvennn.n. 736 0.88 144 75.3 0.73 347 76.2 0.9 214 75.9 1.47 60

78.8 1.40 119 78.7 1.00 241 79.7 0.89 141 81.5 3.13 56

79.0 1.42 97 824 0.91 296 82.1 1.13 196 84.5 1.94 72

847 3.90 63 83.7 1.07 185 83.0 1.43 128 85.6 1.49 61

84.3 1.70 67 85.0 1.48 155 83.7 1.53 105 86.7 2.98 25

1st quartile..........ccccovvveeriinnenenn. 81.5 1.82 86 79.7 0.79 272 79.0 0.86 164 842 1.67 96

2d quartile............cc.cooceerriennn, 82.3 1.19 72 83.5 0.73 247 83.2 1.02 220 815 1.26 91

3d quartile... 85.1 1.12 92 85.0 0.76 264 85.5 1.00 191 83.8 1.85 72

4th quartile 89.1 1.19 73 88.5 1.12 266 88.2 1.05 196 90.5 1.18 82
Female

1st quartite........ccoeeveeeeeee. 74.0 0.98 112 75.8 0.94 303 76.0 0.78 207 76.1 1.60 75

2d quartile......coooeeveeeeecreen 745 0.87 153 76.1 0.63 288 76.9 0.96 196 785 1.02 65

3d quartile... 78.1 1.19 106 80.9 0.82 322 81.7 1.30 189 83.2 1.87 61

4th quartile 87.7 1.71 119 87.1 0.88 310 88.3 1.43 190 92.2 2.44 73

'Excludes “other” racial groups.
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Table 70. Sysiolic blood pressure levels of adults ages 25-74 years within serum phosphate level strata showing means and standard errors by sex, race, age, and body mass index
(BMI): United States, 1971-75

Serum phosphate (milligrams/deciliter)

Sex, race, age, and body Less than 2.8 2.8-3.2 3.3-3.8 3.9 or more
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
132.0 0.83 824 129.7 0.66 1,903 126.7 0.70 1,855 123.6 0.88 541
135.5 0.83 507 132.6 0.85 913 128.5 0.71 755 124.9 1.44 250
126.9 1.31 317 126.9 0.92 990 125.3 1.01 1,100 122.2 1.51 291
White....coeeverccvrr e 131.8 0.87 738 128.8 0.69 1,665 126.4 0.79 1,632 122.7 0.92 477
(5] Te2 R 134.2 2.76 86 138.3 2.08 238 130.1 2.15 223 130.5 4.04 64
Age
Total
25-34 years.....cococcvovenecuevennnns 122.9 1.37 164 1201 0.78 431 118.5 0.67 525 118.5 1.23 195
35-44 years.... 126.3 1.23 147 123.6 0.97 392 1211 1.10 333 1214 2.40 100
45-54 years.... 134.3 1.41 201 131.8 1.13 475 127.7 1.14 423 125.5 219 126
55-64 years......c..cvninenrenns 1393 1.99 156 138.7 1.29 318 136.9 1.97 316 134.6 3.41 72
65-74 years.......cceveeevecreeeeenn 146.4 2.05 1586 148.9 1.80 287 144.2 1.45 258 137.1 2.73 48
Male
25-34 years..........o-ceereereenenns 126.9 1.80 67 124.7 1.10 186 123.5 1.03 214 122.0 1.68 109
35-44 years.... 129.3 1.53 73 128.2 1.68 166 123.9 1.79 140 126.7 2.31 51
45-54 years.... 136.5 1.73 120 133.8 1.38 225 130.4 1.45 178 128.3 3.24 54
55-64 years.... 138.9 1.97 112 140.1 2.20 176 136.5 1.40 128 126.6 4.36 22
65-74 years...crecveemeemnne. 147.0 2.31 135 145.3 1.91 160 143.2 2.61 95 135.6 6.05 14
Female
25-34 years........ccvveereeniinens 119.8 1.52 97 115.3 1.08 245 114.2 0.84 311 113.3 1.59 86
35-44 years.... 122.6 1.84 74 119.7 1.43 226 118.5 1.56 193 115.7 413 49
45-54 years.... 131.1 1.94 81 128.9 1.60 250 1254 1.83 245 1235 2.18 72
55-64 years.... 140.2 4.86 44 1371 2.26 142 137.2 3.13 168 137.4 4.23 50
65-74 years....ccoueeeecveenen 143.3 3.79 21 152.8 2.82 127 144.7 210 163 137.7 3.45 34
BMI
Male
st quartile. ....ooeeuooeesrecererceeeaene 132.9 1.94 118 126.3 1,55 212 123.7 1,20 202 121.9 2.52 67
2d quartile.... 131.2 1.78 126 130.6 1.10 227 128.0 1.43 188 119.9 2.22 64
3d quartile.... 136.8 1.54 128 131.7 1.51 242 129.0 1.32 192 128.0 1.86 46
4th quartile ... 140.7 1.59 134 140.3 1.49 232 134.0 1.77 171 129.9 2,99 73
Female
1st quartile......ccocverreiien e 118.0 1.99 65 118.6 1.70 239 119.4 1.58 277 115.3 3.04 86
2d quartile.... 125.5 1.87 89 121.8 143 257 117.5 1.30 264 125.0 4.02 69
3d quartile.... 128.1 2.24 72 129.8 1.84 234 129.1 1.94 281 1201 1.44 79
4th guartile .. 135.9 2.79 91 137.6 1.92 259 135.1 1.97 277 1341 2.54 56

1Excludes "other” racial groups.
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Table 71. Diastolic blood pressure levels of adults ages 25-74 years within serum phosphate level strata showing means and standard errors by sex, race, age, and body mass index
(BMI): United States, 1971-75

Serum phosphate (milligrams/deciliter)

Sex, race, age, and body Less than 2.8 2.8-32 3.3-3.8 3.9 or more
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury
Total' oo, 83.9 0.59 824 828 0.41 1,903 81.8 0.38 1,854 79.4 0.53 539
Sex
Male ..o 86.2 0.71 507 85.3 0.46 913 84.0 0.56 755 80.8 0.90 249
Female.....cccoooomoniicciricnens 80.5 0.92 317 80.4 0.56 990 80.2 0.55 1,099 78.0 0.89 290
Race
WHhite.......ooeiie e 83.5 0.56 738 82.3 0.42 1,665 81.3 0.44 1,632 78.9 0.68 476
Black......ccocouiirieieiccecee 87.7 2.19 86 88.3 1.64 238 87.0 1.62 222 83.4 2.65 63
25-34 years... 79.8 1.13 164 79.2 0.64 431 77.9 0.55 523 76.6 0.71 194
35-44 years... 83.3 1.21 147 82.3 0.58 392 81.7 0.74 333 81.2 2.04 100
45-54 years... 87.2 1.18 201 84.6 0.70 475 83.9 0.60 423 81.9 1.12 126
55-64 years... 85.9 1.25 156 85.2 0.77 318 84.8 0.84 315 83.0 1.06 71
65-74 years 84.2 1.24 156 848 0.98 287 85.2 0.91 258 77.3 1.50 48
1st quartile...........ocoooovvveriiieeene 81.9 1.35 118 81.3 1.00 212 80.4 0.92 202 78.2 1.69 67
2d quartile... . 83.9 1.13 126 83.1 0.72 227 84.0 0.97 188 78.0 1.11 64
3d quartile..........cccooeeinieeen, 87.8 1142 128 85.3 0.75 242 83.8 0.81 192 81.2 1.99 46
4th quartile ..o 90.7 1.49 134 90.5 0.68 232 88.3 1.30 171 85.4 1.91 72
Female

ist quartile.........cooooveecceinne 76.2 1.64 65 75.3 0.83 239 76.7 0.81 277 74.6 1.96 86
2d quartite........cccooevineeieeenne. 76.3 1.16 89 775 0.86 257 75.6 0.57 264 76.4 1.55 69
3d quartile........cccoooeveieerninn. 82.2 2.10 72 80.8 0.99 234 80.6 0.90 281 76.9 1.19 78
4th quartile ...........cooeervereecene. 87.6 1.44 91 87.8 1.07 259 87.9 1.35 276 87.4 2.02 56

1 Excludes “other” racial groups.
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Table 72. Systolic blood pressure levels of adults ages 25-74 years within strata of serum calcium to serum phosphate ratio showing means and standard errors by sex, race, age,
and body mass index (BMI): United States, 1971-75

Serum calcium-phosphate ratio

Sex, race, age, and body Less than 2.444 2.444-2.833 2.834-3.413 3.414 or more
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millmeters of Millimeters of Millimeters of
mercury mercury mercury mercury
L L 123.9 0.92 716 127.1 0.72 1,674 129.6 0.60 1,681 1322 003 702
Sex
Male .o, 125.7 1.30 290 129.5 0.88 680 132.0 0.87 852 134.9 0.91 440
Female..........ccccoimeinviiiniiiiienen. 122.5 1.24 426 125.2 1.08 994 1271 0.90 829 1281 1.54 262
Race
While.....cooeiiiiieeeeeeeee 123.2 0.91 641 126.9 0.83 1,469 128.5 0.65 1,461 132.1 0.97 624
Black ..o 131.3 3.95 75 128.6 2.30 205 139.9 2.20 220 132.8 2.88 78
Age
Total
25-34 years.......ciiieiieens 118.3 1.10 235 118.3 0.83 473 120.1 0.74 372 123.3 1.44 150
35-44 years.... 119.3 1.85 134 120.8 1.24 314 124.5 1.08 340 126.3 1.49 121
45-54 years.... 124.4 1.92 164 129.2 1.34 387 129.9 1.06 a7 135.8 1.66 172
55-64 years.... 136.0 2.95 99 136.4 2.34 273 139.9 1.30 307 138.8 2.51 125
65-74 years..........cccecverveerennnn. 140.4 2.07 84 147.9 1.71 227 146.5 1.94 245 147.4 1.94 134
Male
25-34 YEAIS....cooveeeeeeeeeeien 122.7 1.49 110 1241 1.23 186 123.6 1.05 170 126.9 1.79 74
35-44 years........ooveveennn, 123.3 1.31 56 125.0 2.28 127 128.6 1.79 155 129.7 1.93 65
45-54 years.... 130.6 2.80 69 131.1 1.64 165 132.0 1.46 200 137.4 1.96 103
55-64 years.... 130.7 3.57 32 137.0 1.66 117 140.4 217 182 136.5 2.16 83
65-74 years.....ocoeeeeeeecanen. 138.0 4.85 23 146.1 2.85 85 143.9 2.22 145 147.9 2.16 115
Female
25-34 years......ccocovevveviiinnnne 113.2 1.26 125 113.2 0.88 287 116.2 1.06 202 119.5 1.77 76
35-44 years.... 116.1 2.94 78 117.4 1.50 187 120.5 1.54 185 121.8 2.15 56
45-54 years.... 120.0 1.84 95 127.5 2.10 222 1281 1.62 217 133.5 2.21 69
55-64 years.... 138.3 3.83 67 136.0 367 156 139.2 2.29 125 143.3 5.38 42
65-74 years......oeeeenn, 141.2 2.81 61 148.9 2.46 142 149.4 317 100 144.9 5.33 19
BMI
Male
Ist quartile..........cccoeeeeeeecne, 121.4 2.42 81 T 1247 1.28 178 126.4 1.75 197 132.2 2.09 104
2d quatrtile.... 1219 1.29 71 127.4 1.80 163 130.4 1.15 226 131.0 1.93 113
3d quartile.... 128.8 1.73 60 130.3 1.42 183 1314 1,62 214 1361 1.78 104
4th quantile .......ccoveeeeeeereeeeeee 130.7 3.02 78 136.0 2.10 154 138.9 1.60 214 139.9 1.72 119
Female
Ist quartile........coeoereeceeeeenee 114.8 2.87 112 118.8 1.81 250 120.1 1.60 207 118.3 2.19 53
2d guartile........ccoovievieeiiininnnn, 121.9 3.34 101 116.7 1.23 255 121.9 1.46 207 127.2 2.54 75
3d quartile....ceeeeeeeee .123.2 294 115 130.2 2.34 246 129.2 2.07 196 128.2 2.83 55
4th quartile ........cccoevveiniiiriennn, 132.0 2.35 97 136.0 2.63 242 137.6 1.96 218 137.5 3.08 79

1Exciudes “other™ racial groups.
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Table 73. Diastolic blood pressure levels of adults ages 25-74 years within strata of serum calcium to serum phosphate ratio showing means and standard errors by sex, race, age,
and body mass index (BMI): United States, 1971-75

Serum calcium-phosphate ratio

Sex, race, age, and body Less than 2.444 2.444-2.833 2.834-3.413 3.414 or more
mass index quartile stratum Standard Number Standard Number Standard Number Standard Number
Mean error of of Mean error of of Mean error of of Mean error of of
mean examinees mean examinees mean examinees mean examinees
Millimeters of Millimeters of Millimeters of Millimeters of
mercury mercury mercury mercury

79.6 0.55 715 81.7 0.37 1,673 82.9 0.47 1,681 84.2 0.57 702

81.1 0.75 290 84.0 0.63 679 85.1 0.51 852 86.1 0.67 440

78.5 0.78 425 79.9 0.54 994 80.6 0.62 829 813 0.95 262

79.2 0.65 640 81.3 0.44 1,469 82.2 0.45 1,461 84.0 0.54 624

844 2.32 75 85.7 1.77 204 89.4 1.70 220 86.7 2.45 78
25-34 years........ccocoeeeeeeeeeeennnn, 76.8 0.73 235 77.6 0.60 472 79.0 0.59 372 80.8 117 150
35-44 years.........ccocoeceeeeeeeenn. 80.5 1.52 134 81.1 0.69 314 83.0 0.75 340 83.5 1.07 121
45-54 years......eceecveeeeennnn, 81.4 1.06 164 84.3 0.67 387 84.4 0.74 417 87.5 1.19 172
55-64 years.... 82.7 0.83 98 84.6 0.98 273 854 0.79 307 855 1.33 125
65-74 years.......cccoevvvevvevremnn. 81.1 1.66 84 85.6 1.20 227 84.2 1.02 245 85.6 1.23 134

Male
25-34 years.......cccoovvvreerenennne. 78.7 1.12 110 80.9 0.94 185 82.1 0.72 170 82.0 1.31 74
35-44 years........... 834 1.26 56 83.8 1.31 127 86.7 0.97 155 86.2 1.31 65
45-54 years.... 85.0 1.85 69 86.6 1.06 165 86.4 0.94 200 89.9 1.24 103
55-64 years.... 80.0 1.16 32 86.5 1.48 117 86.4 0.98 182 86.9 1.56 83
65-74 years................. 78.5 2.85 23 85.0 1.71 85 83.5 1.27 145 855 1.37 115
Female
25-34 years.......ccoveerieeececnnn. 745 1.16 125 74.7 0.66 287 75.7 0.79 202 79.5 1.82 76
35-44 years 78.1 2.31 78 78.9 1.21 187 79.3 1.02 185 79.8 1.66 56
45-54 years 788 1.23 95 82.2 0.90 222 82.5 1.13 217 83.7 1.94 69
55-64 years 83.9 1.15 66 83.4 1.90 156 84.3 0.98 125 827 2.03 42
65-74 years 81.9 2.13 61 85.9 1.44 142 85.0 1.79 100 86.0 3.91 19
Ist quartile.......cccocoovviivrienne. 779 1.39 81 80.8 0.96 178 81.1 1.09 197 82.1 1.46 104
2d quartile............ccooevcieeinnne, 79.2 1.06 71 83.0 1.07 163 83.5 0.77 226 84.1 0.83 113
3d quartile.....ccooeeeveriereee. 81.8 1.47 60 84.3 0.87 183 855 0.81 214 87.2 1.30 104
4ath quartile .........ccoeoeeeeeece. 85.2 1.84 78 88.2 1.48 153 89.8 0.87 214 90.6 1.38 119
Female

Ist quartile.........ccccoeoveeveeeenn, 74.9 1.79 112 76.1 0.84 250 75.9 0.99 207 75.8 1.47 53
2d quartile.......cco.ouvuenee. 76.0 1.39 101 75.2 0.60 255 771 0.80 207 776 1.45 75
3d quartile.........cccoee........ 78.1 1.36 114 80.8 1.01 246 81.3 1.31 196 84.3 2.51 55
4th quartile 86.1 1.60 97 88.1 1.48 242 88.2 1.15 218 87.7 1.53 79

1Excludes “other” racial groups.
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Appendix l. Statistical
notes

Survey design

The sample design for the first National Health
and Nutrition Examination Survey (NHANES 1) is
basically a three-stage, stratified probability sample of
loose clusters of persons in land-based segments. The
sample was designed to be representative of the civilian
noninstitutionalized population within designated age
ranges in the coterminous United States, excluding
persons residing on lands set aside for the 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), household, eligible person,
and finally sample person.

For the period April, 1971 through June, 1974, the
design provided for selection of a representative
sample of the target population 1-74 years of age to be
given the nutrition-related health interview and exami-
nation. A subsample of adults 25-74 years of age
would also receive a more detailed examination fo-
cused on other aspects of health and health care needs.

To increase the size for this subsampling and conse-
quently the usefulness of the data obtained, the design
further provided for the selection of an additional
nationally representative sample of adults 25-74 years
of age between July, 1974 and September, 1975, to be
given the detailed examination. This extension of
NHANES I is referred to as the “augmentation
survey.”

The estimated civilian noninstitutionalizec U.S.
population ages 1-74 years is shown in table I by sex,
race, and age at the time of examination. The estimates
closely approximate the U.S. population as estimated
by the U.S. Bureau of the Census as of the midpoint of
the survey. The figures in table I may differ slightly
from the census estimates because the latter are based
on the ages of sample persons at the time they were
examined, whereas the poststratification was based on
the ages at interview. Because certain analyses must be
done on the basis of age at examination, the population
estimates have also been based on age at examination
for the sake of consistency.

Table . NHANES | population estimates for examination locations 1-65, by sex, race, and age at examination.

Estimated population

Age at examination Total Female
o8 All races White Black All races White Black

L= ] - LT, 193,976,381 94,239,866 82,740,899 10,413,986 99,736,515 86,867,546 11,999,935

3,313,458 1,693,074 1,401,508 280,212 1,620,384 1,327,657 257,289
2-3 years.... 6,963,162 3,553,765 2,997,107 479,362 3,409,397 2,872,581 505,442
45 YEArS ..ivccmcecerrererrerreenrrin 6,672,346 3,378,503 2,866,374 485,872 3,293,843 2,755,016 511,134
67 YEarS.....ccvireemreirercareerenas 7,193,663 3,652,322 3,060,888 573,867 3,541,341 2,951,927 576,578
8-9 years... 7,696,597 3,880,396 3,279,649 586,419 3,816,201 3,257,936 539,855
10-11 years... 8,465,793 4,381,730 3,732,593 563,823 4,084,063 3,424,070 617,793
12-14 years... 12,335,321 6,312,591 5,397,061 879,377 6,022,802 5122,189 836,252
15-17 years... 12,318,434 6,312,519 5,311,596 812,321 6,111,265 5,233,091 853,294
18-19 years... 7,352,200 3,673,321 3,206,467 404,045 3,678,879 3,158,930 504,417
20-24 years... 17,325,038 8,109,775 7,094,036 866,201 9,215,263 7,972,486 1,073,358
25-34 years... 26,936,001 13,002,514 11,594,115 1,231,793 13,933,487 12,160,578 1,646,337
35-44 years... 22,268,477 10,675,731 9,515,530 1,004,953 11,592,746 10,111,458 1,318,050
45-54 years... 23,313,316 11,150,110 10,039,124 1,056,837 12,163,206 10,879,167 1,237,459
5564 years... 19,049,001 9,072,586 8,274,948 702,647 9,976,415 9,037,157 871,098
65-74 years 12,773,574 5,496,351 4,969,903 486,257 7,277,223 6,603,303 651,579
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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 (PSU’s) into
which the entire United States was divided. Each PSU
is either a standard metropolitan statistical area
(SMSA), a county, or two or three contiguous coun-
ties. The PSU’s were grouped into 357 strata, as they
were for use in the National Health Interview Survey
during 1963-72, and subsequently collapsed into 40
superstrata for use in NHANES I.

During the April, 1971-June, 1974 period, 15 of
the 40 superstrata that contained a single large
metropolitan area of more than 2 million population
were chosen in the sample with certainty. The remain-
ing 25 noncertainty strata were classified into 4 broad
geographic regions of approximately equal population
(when the large metropolitan areas selected with
certainty were included) and cross-classified into 4
broad population density groups in each region. Then
a modified Goodman-Kish controlled-selection tech-
nique was used to select 2 PSU’s from each of the 25
noncertainty superstrata, with the probability of selec-
tion of a PSU proportionate to its 1960 population,
and so that proportionate representation of specified
State groups and rate of population change classes
were maintained in the sample. In this manner a total
first-stage sample of 65 PSU’s was selected. These 65
sample PSU’s are the areas within which a cluster
sample of persons was selected for examination at the
particular examination location designated within each
area. The mobile examination units were moved from
one location to the next during this 39-month period
(1971-74) to permit administering those single-time
examinations to the cross-sectional sample of the
target population.

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

Beginning with the use of the 1970 census data, the
segment size was changed from an expected 6 housing
units selected from compact clusters of 18 housing
units to an expected compact cluster of 8 housing
units. This change was implemented because of opera-
tional advantages and results of research by the U.S.
Bureau of the Census indicating that precision of
estimates would not be appreciably affected by such a
modification. For large enumeration districts the
segments were clusters of addresses from the 1960
Census Listing Books (later the corresponding books
for 1970). For other ED’s area sampling was employed
and consequently some variation in the segment size
occurred. To make the sample representative of the
then current population of the United States, the
address or list segments were supplemented by a

sample of housing units that had been constructed
since 1960.

Within each PSU a systematic sample of segments
was selected. The enumeration districts selected for the
sample were coded into one of two economic classes.
The first class, identified as the “poverty stratum,” was
composed of “current poverty areas” that had been
identified by the Bureau of the Census in 1970 (pre-
1970 Census), plus other ED’s in the PSU with a mean
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 belong-
ing to the “poverty stratum.” All sample segments
classified as being in the poverty stratum were retained
in the sample. For those sample segments in nonpover-
ty stratum ED’s, the selected segments were divided
into eight random subgroups and one of the subgroups
was chosen to remain in the NHANES I sample.
Continuing research indicated that efficiency of esti-
mates could be increased (sampling variance de-
creased) by changing the ratio of poverty to nonpover-
ty segments from 8:1 to 2:1. Therefore, in the later
stands (44—65) the selected segments in the nonpover-
ty-stratum ED’s were divided into two random sub-
groups, and one of the subgroups was chosen to
remain in the sample. This procedure permits separate
analyses, with adequate reliability, of those classified as
being below the poverty level and those classified as
being above the poverty level.

After identifying the sample segments, a list of all
current addresses within the segment boundaries was
made, and the households were interviewed to deter-
mine the age and sex of each household member, as
well as other demographic and socioeconomic infor-
mation 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 question-
ing neighbors.

To select the persons in the sample segments to be
examined in NHANES I, all household members ages
1-74 years in each segment were listed on a sample
selection worksheet, with each household in the
segment listed serially. The number of household
members in each of the six age-sex groups shown in
table II were listed on the worksheet under the
appropriate age-sex group column. The sample selec-
tion worksheets were then put in segment number
order, and a systematic random sample of persons in
each age-sex group was selected to be examined using
the sampling rates displayed in table II. This sampling
strategy in the 65 stands of the general sample of
NHANES I resulted in the selection of 28,043 sample
persons 1-74 years of age, a sample that can be
regarded as representative of the target population
displayed in table I.

A subsample of those adults 25-74 years of age in
the total or “nutrition” sample was then selected to
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also receive the detailed health examination at the first
65 stands of NHANES 1. This “detailed” sample was
chosen systematically after a random start, using the
sampling rates shown in table III. Consequently,
adults 45-74 years of age in the first 65 PSU’s were
subsampled for the detailed examination at a some-
what higher rate than those 25-44 years of age.

During the augmentation period, July, 1974
through September, 1975, the sample of adults 25-74
years of age selected for examination in locations 66—
100 constituted a national probability sample of the
target population. Also, when considered jointly with
those selected for the NHANES 1 detailed examina-
tion in locations 1-65, the entire 100-PSU sample is
also nationally representative of the target population
at that time.

The starting point for the selection of the augmen-
tation sample was the 1970 decennial census list of
addresses and PSU’s. The sampling methods for
establishing the sample frame were generally similar to
those used in the first 65 PSU’s. However, only 5 of the
15 superstrata composed of only one very large
metropolitan area of more than 2 million population
were drawn into the sample for locations 66-100 with
certainty. The remaining 10 of these superstrata were
collapsed into 5 groups of 2 each, only one of which
was chosen for the augmentation survey with a
probability of selection of 0.5. When these latter 5
locations are considered a part of the 100-PSU design,
they are selected with certainty.

In this augmentation survey there was no econom-
ic axis of stratification and no oversampling among
special groups. One of every two eligible persons
within sample households (using a random start
among those 25-74 years of age) was selected for
participation in this survey.

Table I. Sampling rates by age-sex groups for the NHANES |
general sample

Sampling

Age and sex rate
1=5 YIS ..ot 172
619 YearS.. . 1/4
20-44 years (men)..... 1/4
20-44 years (WOMEN)......cocerierrenrieecaeesrerereenrens 1/2
45-64 years................. 1/4
B5—74 YO@IS vttt 1

Table lll. Subsampling rates by age-sex groups for the NHANES |
detailed sample

Subsampling
Age and sex rate
25-44 years (MeN)......cccemveueuereveseeeeeecceeeees s 2/5
25-44 years (women)............ 1/5
45-64 years......uiecvciiinns a/5
G574 YOAIS...ceteeceite ettt 1/4
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Nonresponse

In any health examination survey, after the sample
is identified and the sample persons are requested to
participate in the examination, the survey meets one of
its more severe problems. Usually a sizable number of
sample persons who are willing to complete the
household questionnaire and possibly some of the
medical history will not participate in the examination.
Individual participation is determined by many fac-
tors, some of them uncontrollable. Therefore, partici-
pation may be treated as a random event with a
particular probability of occurrence.

In this situation, the effect of nonparticipation
would only reduce the sample size, thereby increasing
the sampling variability of the examination findings. In
practice, however, a potential for bias due to nonre-
sponse exists if nonparticipation is not a random event
and if nonparticipants differ from participants. Be-
cause of the possibility of bias, intensive efforts were
made in NHANES I 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
are discussed elsewhere.6

Also during the early stages of NHANES I, when
it became apparent that the response rate for the
examinations was lower than in the preceding health
examination surveys, a study of the effect of remunera-
tion on response in NHANES I was undertaken. The
findings>! were considered sufficient to include remun-
eration as a routine procedure in NHANES I starting
with the 21st and 22d examination locations.

Despite response rates at the household interview
stage of over 96 percent and these intensive efforts of
persuasion, only 20,749 (74 percent) of the sample
persons from the first 65 stands were examined. When
adjustments are made for differential sampling for
high-risk groups, the response rate becomes 75.2
percent. Consequently, the potential for a sizable bias
does exist in the estimates in this publication. How-
ever, from what is known about the nonrespondents
and the nature of nonresponse, the likelihood of sizable
bias is believed to be small. For instance, only a small
proportion of sample persons from the first 65 exami-
nation locations gave reasons for nonparticipation that
would lead to the belief that they would never agree to
participate in examination surveys and that they may
differ from examined persons with respect to the
characteristics under examination. Only 15 percent of
nonrespondents gave the following reasons for nonpar-
ticipation: personal illness, physical inability, pregnan-
cy, antidoctor feelings, or a fear of finding something
wrong. Typical among the reasons given by the other
nonrespondents were the following: inability to take
time off from work, school, or household duties;
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suspicion or skepticism about the program; uninterest-
ed in participating; and considered their private
medical care sufficient, or they had just visited a
doctor.

An analysis of the medical history data obtained
for most nonexaminees as well as examinees also
supports the belief that the likelihood of sizable bias
due to nonresponse is small. No large differences were
found between the examined group and the nonex-
amined group for the statistics compared. For exam-
ple, the percent of persons examined who reported
ever being told by a doctor that they had arthritis was
20 percent; the percent for high blood pressure was 18
percent; and for diabetes, 4 percent. The correspond-
ing percents for nonexamined persons were as follows:
arthritis, 17 percent; high blood pressure, 21 percent;
and diabetes, 4 percent.

A procedure (similar to that used in previous
National Health Examination Surveys) was used in
which the reciprocal of the probability of selection of
the sample persons is multiplied by a factor that brings
estimates based on examined persons up to a level that
would have been attained if all sample persons had
been examined. This factor is the ratio of the sum of
sample weights for all sample persons with a relatively
homogeneous class defined by age, sex, and five income
groups (under $3,000; $3,000-$6,999; $7,000-$9,999;
$10,000-%$14,999; and $15,000 or more) within each
stand, to the sum of sampling weights for all respond-
ing sample persons within the same homogeneous class
for the same stand. The poststratified ratio adjustment
makes the final sample estimates of the population
agree approximately with independent controls pre-
pared by the U.S. Bureau of the Census for the
noninstitutionalized population of the United States as
of November 1, 1972 (approximately midsurvey
point), by race, sex, and age as shown in table I.

To the degree that homogeneous groups can be
defined that are also homogeneous with respect to the
characteristics under study, this weighting procedure
can be effective in reducing the potential bias from
nonresponse. For the 65-stand sample of NHANES 1,
the percent distribution of the nonresponse adjustment
factors used for the 325 cells (determined by the cross-
classification of the 5 income groups by the 65 stands)
is shown in table IV. Overall, the extent of the
adjustment for nonresponse among the detailed exam-
inees was 1.45 during the 1971-74 period and 1.40 in
the augmentation survey of 1974-75.

Missing data and imputation

Examination surveys are subject to the loss of
information not only through failure to examine all
sample persons but also from the failure to obtain and
record all items of information for examined persons.
When data are found to be missing for some of the
examinees, imputation for these values becomes neces-

Table IV. Percent distribution of nonresponse adjustment factors:
National Health and Nutrition Examination Survey, 1971-74

Size of nonresponse Number Percent
adjustment factor of cells distribution

325 100.0

106 32.6

125 38.4

59 18.2

24 7.4

9 2.8

1 0.3

1 0.3

sary in order to minimize the effect on population
estimates.

Among the 13,671 examinees ages 18-74 years in
the total or nutrition sample of 1971-74, there were 76
examinees (0.6 percent) missing the single measure-
ment of systolic or diastolic blood pressure or both. Of
the 6,913 examinees ages 25-74 years in the detailed
and augmentation samples, only 28 (0.4 percent) were
missing measurements of either systolic or diastolic
blood pressure or both in the first sitting position. For
the recumbent position, 59 (0.9 percent) were missing
measurements of either systolic or diastolic blood
pressure or both, while for the second sitting position,
64 (0.9 percent) were missing measurements of either
or both blood pressures. In no case was a diastolic
measurement present without an accompanying systol-
ic measurement.

In the statistical analysis of the blood pressure
variables reported in other Vital and Health Statistics
publications,!5!¢ replacement values for the less than 2
percent with missing systolic and diastolic blood
pressure were assigned on the basis of matched
examinees of the same age, sex, and race, with similar
arm girth, weight, and height. However, to simplify
the analysis discussed in this report, examinees with
such missing data were excluded since such exclusion
was found not to seriously alter the findings with
respect to the hypotheses being tested.

Design considerations for examined
persons

Although the sample design for this survey is
described in extensive detail in the previous sections
and in other documents,®sS the aspects of the design
pertaining to data analysis considerations are discussed
further in this section. All 20,749 examined persons
ages 1-74 years received a specifically designed nutri-
tion-related examination. In addition, approximately a
20-percent subsample (3,854 persons) of those ages
25-74 years received a more detailed examination
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focused on other aspects of health and health care
needs. An additional 3,059 persons ages 25-74 years
from the augmentation survey were examined to
increase the size of the sample and, hence, the
reliability of the estimates from the data collected
during this detailed survey (including the augmenta-
tion portion). The data collection forms for the entire
(nutrition) sample, together with the additional forms
for the detailed and augmentation sample are con-
tained elsewhere.5’

Although the sample design for this survey was
fairly complex, the essential feature is the selection of
primary sample units (PSU’s) consisting of counties or
groups of counties from each of the defined strata. In
particular, the NHANES I design for the 1971-74
period involved the selection with certainty of the
PSU’s in the 15 large standard metropolitan statistical
areas with more than 2 million population, referred to
as “certainty strata” (each PSU consists of a large
number of enumeration districts), and the selection of
exactly 2 PSU’s from each of the remaining 25 strata.
The design was modified for the 197475 period by
collapsing 10 of the certainty PSU’s into 5 strata of 2
PSU’s each, retaining the remaining strata, and then
sampling one PSU per strata. The augmentation
sample thus included 10 of the certainty PSU’s from
the original design and one additional PSU from each
of the 25 noncertainty PSU’s. The data tapes from the
National Center for Health Statistics reflect the index-
ing of the certainty strata used in the augmentation
sample. The number of PSU’s and the corresponding
number of examined persons in each of these strata are
summarized in table V. Thus, for analytic purposes,
this design can be described as having the following
characteristics:

1. 10 (redefined) strata with multiple selection of
PSU’s.

2. 25 strata with paired selections of PSU’s for the
general and detailed samples and with a single PSU
for the augmentation sample.

Another important aspect of the NHANES 1
design is the need to adjust for the oversampling of the
following subgroups thought to be at high risk of
malnutrition as outlined in table II:

1. Persons with low income.

2. Preschool children.

3. Women of childbearing age.
4. Elderly persons.

Adjusted sampling weights that reflect the selection
probabilities and poststratification adjustments were
computed.

An additional design complication arises because
at the first 65 sites of the nutrition survey a subset of
the sample persons ages 25-74 years received a more
detailed health examination. No particular oversam-
pling of subgroups of the population remained in this
subsample; for example, women of childbearing age
were not oversampled as they were for the major
nutrition component of NHANES I. However, some
slight oversampling remained among the elderly. The
total number of persons given this detailed examina-
tion is 3,854 persons ages 25-74 years, for which
separate adjusted sampling weights were available.

Moreover, the augmentation survey (fully dis-
cussed elsewhere’ ) poses additional complications for
analysis. The 3,059 examined persons selected for this
survey represent a national probability sample of the
target population when used as a separate 35-stand
sample as well as when combined with the 65-stand
detailed sample to form a 100-stand (PSU) national
probability sample, in which the combined number of
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Table V. Number of primary sampling units (PSU’s) and number of examined persons for the general, detailed, and augmentation surveys,
by stratum number for the NHANES | design.

Number of PSU’s

Number of examined persons

Stratum number General and

Augmentation

General and

Detailed only Augmentation

detailed detailed

1,263 236 20,749 3,854 3,059
1,213 211 4,514 853 701
169 21 621 112 55
106 17 367 80 63
125 18 482 87 59
156 21 737 129 60
197 24 741 143 97
83 22 250 48 82
108 23 395 71 72
61 21 188 42 80

B9 21 304 57 64
119 23 429 84 69
50 25 16,235 3,001 2,358




examined persons is 6,913. Ten of the PSU’s were
included in both the augmentation and initial surveys.
There was no oversampling of specific groups in either
the initial detailed sample group or the augmentation
sample group.

Consequently, when computing estimates of ana-
lytic statistics and their estimated variance-covariance
structure, the appropriate sampling weights need to be
utilized in the weighted analyses. Thus, hypotheses
involving variables from the initial detailed sample of
persons ages 25-74 years in stands 1-65 were investi-
gated using the adjusted sampling weights associated
with the detailed sample persons (sampling weight on
tape location 170-175). Analyses involving the aug-
mentation detailed sample (stands 66-100) used the
adjusted sampling weights for this group (tape location
182-187). When hypotheses were investigated across
the combined detailed sample groups (stands 1-100),
adjusted sampling weights were used for the combined
groups (tape location 188-193). Otherwise, hypotheses
involving variables from the entire initial sample
(stands 1-65) utilized the adjusted sampling weights
for the entire initial sample (tape location 176-181).

Analytical strategies

Because of the complexities in the sample design,
each analysis could be performed one of three different
ways depending on whether the sampling weights were
included and/or whether the design structure was
incorporated in the calculations. For simplicity, these
three options are as follows:

Inclusion of sampling

Option - -
Weights Design
No No
Yes No
Yes Yes

Most hypotheses initially were investigated under
option 1 to minimize cost and time. Relationships
found to be statistically significant at this stage were
then subjected to more definitive analyses under option
3 utilizing the sample weights and the survey design
effects. Consequently, the estimated covariance struc-
ture for the sample estimators based on the complexi-
ties of the survey design was utilized in all final models
and inferential conclusions.

In survey research, the design effect is commonly
defined to be the ratio of the actual variance for a
statistic from a complex sample to the corresponding
variance from a simple random sample. Increasingly,
design effects are being used to adjust estimates and
statistics computed under simple random sampling
assumptions for the effects of the complexities in the
sample design on measures of precision. Given the
importance of these effects to those who design and
analyze surveys, simple but useful models have been
sought for design effects. An extensive literature

review of these design effect considerations and analyt-
ical strategies for survey data from complex sample
designs is presented by Lepkowski.2 A comprehensive
evaluation of the design effects and analytic strategies
specifically for the NHANES I survey has been
published.>

All analyses under option 1 were performed quite
simply and inexpensively using standard statistical
software. In this option sampling weights and design
effects were totally ignored. Thus, the data were
regarded as coming from a simple random sample with
equal representation and probability of selection. On
the other hand, analyses under option 2 incorporated
the adjusted sampling weights in estimating the analyt-
ic statistics, but simple random sampling computations
were still utilized for the variance estimates. These
calculations were performed within the OSIRIS IV
software package.’* Finally, analyses under option 3
utilized both the adjusted sampling weights and the
sampling design in calculating the estimated variance-
covariance structure of analytic statistics. In particu-
lar, the computer program &PSALMS was used for
estimating ratio means and the program &REPEEE
was utilized to fit regression models. Both of these
routines are available within the OSIRIS 1V library,
and are described in more detail by Vinter.** Briefly,
for relatively simple statistics, such as ratio means,
differences of such ratios, and totals, the &PSALMS
routine approximates the complex sample variance of
these estimators using a linearized Taylor Series
expansion. For more complex statistics, such as
regression coeflicients, several replicated variance esti-
mation procedures are available. In particular, the
balanced repeated replication (BRR) option within the
&REPEEE routine was utilized to fit multiple regres-
sion models.

The estimation procedure to implement option 3
can be extremely time consuming and expensive,
particularly in fitting regression models by the bal-
anced half-sample approach, because of the multiple
sampling error computing units within the certainty
strata 1-10. To alleviate some of these difficulties, the
multiple sampling error computing unit identification
codes were randomly allocated into 2 “pseudorepli-
cates” for each of these 10 strata. Consequently, the
paired selection computations then could be utilized
for all 35 strata. The effects of randomly assigning the
multiple sampling error computing units to 2 paired
pseudoreplicates was investigated by the comparative
analysis of standard errors and design effects for
systolic blood pressure and calories within the selected
age groups shown in table VI. The means and standard
errors were computed both under the multiple sam-
pling error computing unit classification as well as
under the paired sampling error computing unit
groupings. At least for these variables, it is apparent
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Table VI. Comparative analyses of standard errors and design effects for the multiple and paired sampling error computing units (SECU’s)
within certainty strata for systolic blood pressure and calories, by age for NHANES | data, 1971-74.

Number of

Muitiple SECU’s

Paired SECU's

Age examined Mean Standard Square root Standard Square root
persons error of of design error of of design
mean effect! mean effect!
Systolic blood pressure
6-74 YEArS. ..o e 17,658 123.95 0.424 2.292 0.409 2.21
6-17 years.. 4,085 108.24 0.492 2.207 0.498 2.23
18-24 years... 2,290 118.89 0.466 1.573 0.441 1.48
25-34 years.... 2,675 120.93 0.445 1.534 0.440 1.51
3544 years.... 2,317 125.64 0.580 1.479 0.603 1.53
45-54 years.... 1,589 134.14 1.015 1.746 1.037 1.78
55-64 years.... 1,255 142.11 0.826 1.214 0.804 1.16
65-74 YearS....eeeeecr e e 3,447 150.01 0.793 1.820 0.734 1.79
Calories
1=74 YeArS...covrieeceicet e 20,749 2,000.0 17.80 2.923 17.88 2.93
1-17 years...... 7,104 2,011.0 20.75 2,106 20.03 2.03
18-24 years.... 2,297 2,294.8 37.02 1.660 35.82 1.58
25-34 years.... 2,694 2,177.5 27.66 1,479 29.44 1.57
35-44 years.... 2,327 2,042.9 28.33 1.545 28.94 1.57
45-54 years.... 1,599 1,897.3 31.76 1.515 30.41 1.45
55-64 years._... 1,262 1,723.2 33.06 1.418 33.45 1.43
65-74 years 3,466 1,518.9 20.68 1.870 19.99 1.80

1Ratio of standard error of mean from SECU’s to standard error of mean from simple random sampling.

that the random allocation of sampling error comput-
ing units in the certainty strata to form a complete
paired design has not substantially altered the esti-
mates of variances or the corresponding design effects.

As a result of this pairing for the 10 certainty
strata, all variance-covariance computations could be
obtained directly as appropriate sums of squares and
cross-products of differences across the 35 strata, and
thus, 70 sampling error computing units. Thus, all the
analyses under option 3 for the data from the general
and detailed surveys were performed assuming this
paired selection design. On the other hand, the
analyses under option 3 for the combined data from
the detailed and augmentation surveys required the
multiple selection model because the design could not
be paired for the 25 noncertainty strata.

Continuous variables: Means

The relative effects of the sampling weights and the
sampling design are displayed in table VII for three
variables of primary interest in these analyses, namely,
systolic blood pressure, calories, and age. Note that for
the total sample, the unweighted and weighted analy-
ses (options 1 and 2) for these variables are quite
similar, both for the means and variances. However,
under option 3, the complex sample design introduces
a considerable increase in the estimated variance of the
mean. In particular, the ratio of the standard error of
the mean under option 3 to that obtained under option
1 in the last column in table VII ranges from 1.498 to
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2.937. Consequently, the design effects for these three
variables range from 2.24 to 8.63.

In view of the fact that age was a crucial variable
in the oversampling aspects of the 1971-74 design, one
might expect the design effects to be less important
when stratifying by age. To investigate this possibility,
means and standard deviations of these same variables
were computed within age groups as shown in tlable
VIII. Even though the design effects are somewhat
reduced, they are certainly not negligible, ranging from
1.39 to 4.99.

Subgroup comparisons: Means

Most of the hypotheses tested in this report involve
the comparison of two subgroup means. Because of the
clustered design and the sampling weights, the
difference between the mean response for each sub-
group was computed as the difference between two
weighted ratio means within the context of the
&PSALMS routine described in Vinter® and other
basic sampling texts.

In order to assess the effects of the sampling
weights and the complex sample design on the magni-
tude of the r-statistics associated with the tests for
these differences, a representative analysis was investi-
gated in detail under options 1-3. In particular, the
mean systolic blood pressure was compared for two
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Table VIi. Number of examined persons, estimated means, standard deviations, standard errors of the means, and design effects for
systolic blood pressure, calories, and age, under analysis options 1-3 for NHANES | data: 1971-74

Inclusion of sampling Number of Standard Standard Square foot
Option number ) ) examined Mean deviati error of of design
Weights Design persons eviation mean effect
Systolic blood pressure
No No 17,658 126.91 24.585 0.185
Yes No 17,658 123.95 22.262 0.168 Ve
Yes Yes 17,658 123.95 54.347 0.409 - 2.211
Calories
No No 20,749 1,827.5 877.00 6.088
Yes No 20,749 2,000.0 94491 6.560 s
Yes Yes 20,749 2,000.0 2,575.9 17.883 2.937
Age
No No 20,749 32.23 22.972 0.159
Yes No 20,749 30.61 20.120 0.140 e
Yes Yes 20,749 30.61 34.417 0.239 1.498

subclasses determined by the lowest 15th percentile
and highest 15th percentile of skinfold thickness in
selected age-race subgroups. These results are dis-
played in table IX under each of the three analysis
options. In all subgroups, the simple random sample
estimates for the unweighted and weighted analyses
are quite similar, both for the means and variances.
However, under option 3, the complex sample design
introduces a considerable increase in the estimated
variance of the difference in the means between the two
subclasses. Specifically, the ratio of the standard error
of the difference of the mean under option 3 to that
obtained under option 1 in the last column in table IX
ranges from 1.1 to 2.0. Thus, the design effects for
these ¢-statistics range from 1.2 to 4.0.

Continuous variables: Multiple
regression models

One of the statistical models used for the analyses
in this report is the following multiple regression
model:

Yf: B/ + 32X2i+ BJXJI+ -t Bkai+ El

where Y, denotes the ith observation of the dependent
variable, X, denotes the ith observation of each independent
or explanatory variable; and E is the random variation of
the ith observation of Y. The subscripts 1, 2, ..., & identify
the specific explanatory variables. B, is the mean of Y, when
each of the explanatory variables is equal to zero: and B, is
the change in the expected value of Y, corresponding to a
unit change in the kth explanatory variable, holding all
other explanatory variables constant. B, B, ..., B, are often
referred to as the regression slopes or (partial) regression
coefficients.

Also presented in the regression results tables are
beta coeflicients. The beta coefficients are the result of
linear regression in which each variable is ‘“normal-
ized” by subtracting its mean and dividing by its
estimated standard deviation. In other words, the beta
coefficient adjusts the estimated slope parameter by the
ratio of the standard deviation of the independent
variable to the standard deviation of the dependent
variable. A beta coefficient of 0.3 may be interpreted to
mean that a standard deviation change of 1.0 in the
independent variable will lead to a 0.3 standard
deviation change in the dependent variable. Beta
coefficients are also used to make statements about the
relative importance of the X variables in the model.

Assumptions of the multiple
regression model

The classical assumptions associated with the
regression model are as follows:

1. The model specification is correct.

2. The X’s are nonstochastic. In addition, no exact
linear relationship exists among two or more of the
independent variables.

3. The random variation has zero expected value and
constant variance for all observations.

4. Random variations corresponding to different ob-
servations are uncorrelated.

5. The random variation term is normally distributed.

Any set of real data is unlikely to meet all these
assumptions, particularly one utilizing a complex
sample design such as that in the NHANES I survey.
However, certain violations of these assumptions may
not seriously affect statistical inferences. For example,
under simple random sampling theory, it is straightfor-
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Table Vill. Number of examined persons, estimated means, standard deviations, standard errors of the means, and design effects for systolic biood pressure and calories within age
groups, under analysis options 1-3 for NHANES | data: 1971-74

Option 1 Option 2 Option 3
Number of Standard Standard Standard ~ Sduare root
Age examined Standard Standard Standard of design
Mean L error of Mean o error of Mean e error of
persons deviation mean deviation mean deviation mean effect
Systolic blood pressure
6-74 years.......coceeveveennnn. 17,658 126.91 24.585 0.1850 123.95 22.262 0.1675 123.95 54.347 0.4090 2.211
6-17 yearS.......ceeeveeeveennnnn 4,005 108.67 14,245 0.2229 108.24 14.132 0.2211 108.24 31.829 0.4980 2.234
18-24 years.... 2,290 117.96 14.166 0.2960 118.89 13.794 0.2883 118.89 21.089 0.4407 1.489
25-34 years.... 2,675 119.90 15.006 0.2901 120.93 14.710 0.2844 120.93 22.739 0.4397 1.515
35-44 years 2,317 125.76 18.885 0.3923 125.64 17.665 0.3670 125.64 29.008 0.6026 1.536
45-54 years 1,589 135.10 23.176 0.5814 134.14 22.782 0.5715 134.14 41.317 1.0365 1.783
55-64 years.... 1,255 143.13 24126 0.6810 142.11 23.453 0.6620 142.11 28.482 0.8040 1.181
65-74 years 3,447 151.02 25.580 0.4357 150.01 25.056 0.4268 150.01 46.027 0.7840 1.799
Calories

1-74 yearS......ccccoocveeveeenn. 20,749 1,827.5 877.00 6.008 2,000.0 944 .91 6.560 2,000.0 2,575.9 17.883 2.937
1-17 years....coecvevvenene.. 7,104 1,000.4 830.42 9.8525 2,011.0 874.24 10.372 2,011.0 1,688.5 20.033 2.033
18-24 years. 2,297 2,084.6 1,068.70 22.298 2,294.0 1,136.6 23.715 2,294.8 1,692.6 35.317 1.584
25-34 years 2,694 1,954.5 971.00 18.700 2,177.5 1,050.1 20.232 2,177.5 1,627.8 29.435 1.573
35-44 years......ccoceeueeunn. 2,327 1,829.0 884.65 18.339 2,042.9 966.51 20.036 2,042.9 1,395.8 28.935 1.578
45-54 years.... 1,599 1,840.4 838.33 20.965 1,897.3 816.17 20.411 1,897.3 1,216.0 30.410 1.451
55-64 years.... 1,262 1,679.2 828.08 23.310 1,723.2 814.02 22914 1,723.2 1,188.5 33.454 1.435

65-74 YEars............ - 3.466 1.497.2 651.06 11.059 1,518.9 649.50 11.032 1518.9 1176.9 19.991 1.808




Table IX. Number of examined persons in subclasses determined by lowest 15th percentile and highest 15th percentile of skinfold
thickness, means, standard errors, test statistics, and design effects for systolic blood pressure: NHANES |, 1971-74

Low skinfold percentile (Pis)

High skinfold percentile (Pss)

Square root

i Number of Number of t-statisti of desian
Option examined Mean Standard examined Mean Standard statistic effzctg
error error
persons persons
All males
1,025 130.6 0.70 1,008 141.7 0.73 11.0
1,025 126.0 0.58 1,008 138.0 0.65 13.6 eee
1,025 126.0 0.99 1,008 138.0 0.91 9.2 1.3
Black males
T e 280 137.5 1.60 153 148.7 2.40 4.0
2 e 280 131.8 1.32 153 1401 2.06 3.6 ees
K S 280 131.8 2.33 163 140.1 3.25 1.9 1.6
White males
745 127.9 0.73 855 140.4 0.73 12.0
745 124.8 0.65 855 137.8 0.69 135 ...
745 124.8 1.02 855 137.8 0.88 9.2 1.4
All females
1,644 120.7 0.55 1,621 1419 0.66 247
1,644 118.9 0.50 1,621 140.9 0.65 271 e
1,644 118.9 0.63 1,621 140.9 1.05 19.7 1.3
Black females
285 121.2 1.48 482 145.3 1.35 11.5
285 120.3 1.62 482 146.3 1.41 121 .
285 120.3 2.59 482 146.3 3.08 6.2 2.0
White females
1,359 120.6 0.59 1,139 140.5 0.75 21.2
1,359 118.7 1.16 1,139 139.7 0.74 23.7
1,359 118.7 0.59 1,139 139.7 1.20 19.8 1.1

ward to show that the least squares estimators of the
regression coefficients retain their desirable asymptotic
properties (unbiased, consistent, and efficient), provid-
ed that the explanatory variables are each distributed
independently of the true errors in the model. See, for
example, Kmenta.’ More detailed discussions of the
properties of the regression model estimates from
complex sample surveys can be found in Holt, Smith,
and Winters?’

Empirical results for regression
models

In order to investigate predictive relationships
among continuous variables, multiple regression mod-
els also can be fitted under option 1, 2, or 3.
Specifically, the effects of the sampling weights and
complex design on the precision of regression
coefficients was investigated under options 1-3 for
systolic blood pressure and calories on age as summa-
rized in table X. First, it can be observed in the
corresponding entries under options 1 and 2 that the

NOTE: A list of references follows the text.

results are quite similar, particularly for systolic blood
pressure on age, which has a significant linear relation-
ship in all the race-sex subclasses. However, for
calories on age, which has extremely small R’ values
for all subgroups, the estimate of the slope is quite
different for some subclasses; in fact, for the “other
males” category there is a [2-fold increase in the slope
under option 2 compared with option 1, and for the
“other females” category it differs by a factor of nearly
3. Of course, in both of these subclasses the sample size
is relatively small.

Otherwise, note in table X that the results under
option 3 are only reported for the white subgroups,
even though the number of black persons examined
appears to be reasonably large. This omission is due to
the failure of the balanced half-sample routine in the
weighted regression program in OSIRIS IV resulting
from entire strata with no data for these subclasses as
shown in table XI. Modification of this routine or use
of another sampling error program could still be used
to obtain these estimates for the other subclasses. This
problem of missing sampling error computing units is
even more pronounced within the more restrictive
detailed examination as displayed in table XII. Conse-
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Table X. Summary of simple regression models for systolic blood pressure and calories on age under analysis options 1-3, by race and sex for NHANES | data, 1971-74

Unweighted design

Weighted design

Sex, race, and age Ie\l)tlémi; e?s, (Option 1) (Option 2) (Option 3) Sq;lzres,-m,?t
A2 Slope Stg;lr((i)ird t-statistic fe Slope Stz;rrc;ird t-statistic Stgfrz‘i’d t-statistic ° efgctg
Total Systolic blood pressure on age
6-74 YearS.....cccceeererrrecrennens 17,650 0.40 0.730 0.0060 107.45 0.35 0.696 0.0071 98.11 0.0131 53.14 1.93
White males . . 5,054 0.36 0.605 0.0106 57.24 0.33 0.610 0.0115 53.14 0.0113 54.06 1.07
Black males........ccccvvcecnenn 1,326 0.46 0.815 0.0240 33.91 0.43 0.040 0.0269 31.53 - - ---
Other males.......ccoocvicinneee 89 0.35 0.762 0.1118 6.81 0.14 0.401 0.1064 3.77 - - ---
White females. 8,243 0.41 0.767 0.0102 75.57 0.38 0.734 0.0104 70.39 0.0100 39.03 1.85
Black females ..... . 2,037 0.47 0.979 0.0230 42.55 0.44 1.008 0.0252 40.05 - - -—-
Other females ... 109 0.40 0.920 0.1086 8.47 0.37 0.018 0.1040 7.87 --- --- -
Total Calories on age
1-74 years.......ccccceveevvcennnene. 20,749 0.02 -4.90 0.2629 -10.64 0.01 -5.50 0.3230 -16.99 0.3171 17.35 1.21
White males ............... 7,004 0.01 -3.39 0.4873 -6.95 0.00 -3.52 0.6102 -5.70 0.6314 -5.58 1.30
Black males.. 1,707 0.01 -3.74 0.9217 -4.05 0.00 -1.08 1.212 -0.89 — --- -
Other males.......c.coevevicnenne 109 0.00 1.00 3.598 0.28 0.05 12.50 5.101 245 --- --- ---
White females....................... 9,347 0.04 -5.09 0.3034 -19.41 0.04 —6.44 0.3315 -19.43 0.4339 -14.05 1.43
Black females 2,456 0.06 -0.39 0.6578 -12.75 0.06 -9.45 0.7420 -12.74 -—- - -
Other females ...........cccocceenes 126 0.00 -1.23 3.474 -0.35 0.01 -3.35 3.899 -0.86 -—- -—- -




quently, due to the sparse design across strata, only the
white and black race data were used in many of the
analyses.

In addition to simple linear regression models,
multiple regression models can also be fitted within
this same framework. Table XIII summarizes the
results of systolic blood pressure regressed jointly on
age, race, sex, and Quetelet’s index for 13,573 cases

ages 18-74 years. Here again, the design effects for the
regression coefficients range from 2.22 to 4.41.

These empirical results, as expressed in terms of
estimated design effects, demonstrate the critical im-
portance of incorporating the sampling weights and
the survey design adjustments into all definitive sub-
group comparisons and multiple regression models.
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Table Xi. Number of examined persons ages 1-74 years, by race, sex, and stratum number in the NHANES | design, 1971-74.

Number of examined persons by race and sex

Stratum number Total - -
White males Black males Other males White females Black females Other females

20,749 7,004 1,707 109 9,347 2,456 126
621 169 88 2 220 138 4
367 146 24 0 157 38 2
482 123 85 1 171 102 0
737 198 102 " 255 162 9
741 232 65 13 328 88 15
580 67 35 2 85 57 4
395 85 90 0 93 127 0
188 67 16 0 79 26 0
304 109 13 1 149 32 0
429 138 32 13 190 37 19
481 205 4 0 267 3 2
517 198 14 0 286 17 2
531 232 2 2 290 4 1
701 273 15 2 396 14 1
486 185 20 4 226 43 8
563 178 68 5 211 98 3
594 235 6 0 346 6 1
505 176 39 2 224 62 2
585 237 12 4 317 14 1
446 171 13 1 246 14 1
790 344 0 0 446 0 0
551 114 107 3 141 185 1
619 167 85 0 249 116 2
449 131 73 0 170 122 3
728 225 73 0 311 119 0
887 232 156 0 305 194 0
684 262 23 1 379 17 2
1,001 259 174 0 327 241 0
634 222 51 1 292 68 0
868 284 84 1 371 124 4
651 221 34 5 334 52 5
691 250 22 3 367 32 12
619 222 3 21 345 10 18
545 236 5 5 295 1 3
1,059 411 74 1 479 93 1
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Table Xil. Number of examined persons ages 25-74 years, by race, sex, and stratum number in the NHANES | design for the detailed
sample, 1971-74

Number of examined persons by race and sex

Stratum number Total -
White males Black males Other males White females Black females Other females

3,854 1,541 277 21 1,667 335 13
112 37 13 1 34 27 0
80 38 4 0 27 11 0
87 23 18 0 29 17 0
129 46 15 1 43 23 1
143 60 11 4 55 12 1
48 17 7 1 12 11 0
71 16 18 0 17 20 0
42 19 o] 0 18 5 0
57 25 1 0 27 5 0
84 34 8 4 30 5 3
100 45 0 0 53 1 1
93 40 3 0 49 0 1
92 45 1 0 46 0 0
129 54 1 0 70 4 0
78 43 2 1 27 5 0
101 29 13 0 41 18 0
107 52 1 0 54 0 0
81 41 4 1 28 7 0
109 45 2 1 59 2 Q
81 34 2 0 44 1 0
162 72 0 0 90 0 0
89 28 17 1 23 20 0
112 33 16 0 48 15 0
81 28 8 0 30 15 0
156 67 8 0 67 14 0
150 45 22 0 65 18 0
141 65 6 0 68 1 1
182 57 26 0 64 35 0
126 50 10 0 58 8 0
152 63 14 0 64 11 0
113 49 3 1 51 8 1
123 51 2 2 61 6 1
119 45 0 2 69 0 3
100 46 2 0 52 0 0
224 99 19 1 94 11 o]

Table XIll. Summary of multiple regression models for systolic blood pressure on age, race, sex, and Quetelet’'s index for 13,573 examined
persons ages 18-74 years, under .analysis options 1-3: NHANES |, 1971-74

. Standard Square root
Variable 'Zgg;?;fé%’ error of t-statistic of design

coefficient effect

Unweighted SRS design (option 1)
AGE ettt e bbb bbb bn i 0.677 0.0096 69.44 -—-
FRACE .ottt st et etttk 3.896 0.3938 9.89 -—-
SEX .o -1.135 0.0335 33.88 ---
Quetelet’'s index 1.135 0.0335 33.88 -

Weighted SRS design (option 2)
Age.... 0.584 0.0102 57.49 ---
Race . 2.908 0.4422 6.58 ——
...................... -2.871 0.3162 -9.08 ---
1.177 0.0331 35.56 -—-

Weighted complex sampling design (option 3)

0.584 0.0177 32.92 1.85
2.908 0.8366 3.52 2.10
-2.871 0.5206 -5.52 1.49
1177 0.0630 18.69 1.88
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Appendix 1l. Comparison of
single and paired blood
pressure readings

The dependent measures used in this study include
blood pressure readings taken for the participants in
the NHANES I sample. The initial blood pressure
reading, which was taken on all sampled examined
persons, was used in most analyses to determine
relationships between blood pressure and nutritional
and other physiologic characteristics. However, it is
important to determine the reliability of the blood
pressure readings.

In addition to the sitting blood pressures taken
initially on all 23,808 persons in the NHANES I
survey, a second sitting blood pressure reading was
obtained from the 6,913 individuals comprising the
detailed and augmented survey groups. Comparisons
were made between these paired readings in order to
determine the reliability of the NHANES I blood
pressure measurements.

Weighted means of the two blood pressure read-
ings for all individuals as well as by race and sex
groups are presented in table XIV. The two sets of
blood pressure readings were similar. The readings for
the subsequent mean systolic and diastolic pressure
were slightly higher than initial pressure for all
participants, although this difference was not sig-
nificant. This trend was also reflected in the individual
race-sex groups, except for black males, whose subse-
quent average pressures were 1-2 millimeters of
mercury lower than the initial reading. Again, these
differences were not significant.

The systolic pressure was categorized into three
levels (normotensive, borderline, and hypertensive)
using the following cutoff points: < 140, 140-159, and
> 160 millimeters of mercury. The three levels were
also derived for diastolic pressure by using cutoff
points of <90, 90-94, and > 95 millimeters of mercu-
ry.

From these categorizations, tables were generated
by crossing the initial with the second readings for
both diastolic and systolic levels. In tables XV and
XVI, three-by-three tables of unweighted data for both
diastolic and systolic pressure for the entire sample
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and by race-sex groups are shown. Column and row
marginal probabilities indicate a high degree of sym-
metry over the levels of both diastolic and systolic
pressure in the total and in the race-sex specific tables.
Therefore at the population level, both initial and
subsequent blood pressure readings detected nearly
identical prevalence of the normotensive, borderline,
and hypertensive classifications in the population.

Within the body of the three-by-three tables, there
is movement of individuals in and out of the categories
from the initial to the subsequent reading. Summing
the cells along the principal diagonal of the table for
the entire sample and dividing by the total number of
persons represented in the table yielded an agreement
of 81.0 percent and 77.1 percent for systolic and
diastolic pressures, respectively. Over race-sex groups,
percent agreement ranged from 73.7 percent to 83.4
percent for the diastolic and systolic tables with white
females having the highest diagonal agreement for
both blood pressure types.

Individuals moved off the principal diagonal al-
most exclusively to adjacent categories. Borderline and
hypertensive categories from the initial to the subse-
quent readings exhibited the greatest lability. With
respect to diastolic pressure, 639 of the 1,021 persons
initially determined to be borderline in the first reading
shifted to adjacent categories as a result of the second
reading, yielding a lability of 63.9 percent. The greatest
percentage of these (39.6 percent) switched to the
normotensive category. Those persons with diastolic
pressures initially categorized as hypertensive on the
initial reading demonstrated 28.9 percent lability to the
lower pressure categories, with the majority of this
number, 18.3 percent, subsequently diagnosed as
borderline. Persons initially categorized as normoten-
sives were most stable, with an 11.4 percent lability in
the total group. This pattern of category change was
similarly reflected in the race-sex strata.

Changes in systolic pressure categories were simi-
lar to those for diastolic pressure with labilities in the
total group, normotensives, borderline, and hyperten-



Table XIV. Weighted mean, standard error, and number of examinees with the two sitting systolic and diastolic biood pressure readings,
by race and sex for adults ages 25-74 years: NHANES | detailed and augmented samples, 1971-75

White Black
Blood pressure measurement
Male Female Male Female
Systolic
initial
Mean (millimeters of mercury)........ccoeeevniiininiiicceeicrene 131.0 131.8 128.8 139.8 136.9
Standard error of mean {millimeters of mercury).. 0.36 0.41 1.26 1.37
Number of eXamiNEEs ........ccocecerreeeieeerreecee e 6,817 2,736 3,213 388 480
Subsequent
Mean (millimeters of MErcUry)........ccocoveciiiciincceninnanes 133.0 130.0 138.6 136.9
Standard error of mean (millimeters of mercury) .. . 0.37 0.41 1.24 1.24
NUmMbEr of @XaAMINEES ........c.veeceeeeiierree e eceeee e seeeae e e aanas 6,781 2,723 3,198 385 475
Diastolic
Initial
Mean (millimeters of MErcury)..........ccccocvvvvniiicccnncincnns 84.8 81.0 91.0 87.2
Standard error of mean (millimeters of mercury) .. 0.22 0.22 0.77 0.73
Number of examinees ..o 6,814 2,736 3,212 387 479
Subsequent

Mean (millimeters of MEercury) ... 85.3 814 89.9 87.6
Standard error of mean (millimeters of mercury).. 0.22 0.22 0.76 0.69
Number of examinges........ccocoivvecinicieecienn e 6,777 2,722 3,197 384 474

sives, of 10.0 percent, 43.8 percent, and 25.3 percent,
respectively. Individuals with systolic borderline pres-
sures changed more frequently to normotensives (29.7
percent) than to hypertensives (14.6 percent) on the
second reading. Initial systolic hypertensives demon-
strated greatest movement to the borderline level (22.2
percent).

The most detailed and sensitive evaluation of the
lability of blood pressure categories was performed by
crossing the three-level groupings of the diastolic and
systolic pressure readings to yield a nine-cell table for
both of the blood pressure readings (unweighted) as
shown in table XVII. Each cell or combination of
several cells can be regarded as a clinical category. For
example, an isolated systolic hypertensive condition
(> 160 <90 millimeters of mercury) would be compa-
rable to cell 3 of this table. These nine categories of the
initial blood pressure measurement were then crossed
with the nine categories of the subsequent measure-
ment to yield the nine-by-nine table shown in table
XVIII. This table allows the blood pressure condition
frequency detected by the initial blood pressure read-
ing to be compared with those conditions categorized
by the subsequent blood pressure reading.

The marginal frequencies (unweighted) probabili-
ties in table XVIII demonstrated a high degree of
marginal symmetry. Therefore, both initial and subse-
quent blood pressure readings detected a similar

prevalence of the nine blood pressure condition catego-
ries in the total survey.

Comparison of the principal axis with the initial
marginal totals indicates that there were substantial
changes in blood pressure category between the two
blood pressure readings. The percent agreement is 65.7
percent. Movement of cases from the initially defined
condition was generally directed toward adjacent
pressure categories one level above or below the
original diastolic and/or systolic categorization. In
only one category was there movement beyond an
adjacent cell. The exception was the initially defined
condition of isolated diastolic hypertension (column 7
of table XVIII), where 18 percent of the people were
categorized as systolic/diastolic normotensive in the
second reading, in addition to large numbers of
persons being rediagnosed as normal systol-
ic/borderline diastolic (24 percent) and borderline
systolic/hypertensive diastolic (16 percent).

These analyses indicate that with respect to sum-
mary statistics, such as means or marginal probabili-
ties, the initial and subsequent blood pressure measure-
ments yielded essentially the same information. How-
ever, with categorization of blood pressures into levels
or conditions, there was substantial casewise move-
ment between categories with second blood pressure
readings.
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Table XV. Comparison of systolic blood pressure groups between initial and subsequent measurements for adults ages 25-74 years:
NHANES | detailed and augmented samples, 1971-75

Initial measurement (millimeters of mercury) Diagonal
Total Less than 140 140-159 > 160 agreement

Subsequent measurement
(millimeters of mercury),

race and sex Number of Number of Number of Number of
examinees Percent examinees Percent examinees Percent examinees Percent Percent
All subjects
6,778 100.0 4,447 65.7 1,391 20.5 940 13.8 81.0
4,434 65.5 3,999 59.1 406 6.0 29 0.4
1,403 20.6 411 6.0 782 11.5 210 31
941 13.9 37 0.6 203 3.0 701 10.3
2,723 100.0 1,798 66.0 629 23.1 296 10.9 78.3
1,780 65.3 1,589 58.4 180 6.6 11 0.4
628 23.1 293 7.1 347 12.7 88 3.2
315 11.6 16 0.6 102 3.7 197 7.2
3,196 100.0 2,207 69.1 581 18.2 408 12.8 834
2,199 68.8 2,017 63.1 170 5.3 12 0.4
591 18.5 172 54 336 10.5 83 2.6
406 12.7 18 0.6 75 2.3 313 9.8
385 100.0 196 50.9 98 255 91 23.6 78.4
200 51.9 172 44.7 27 7.0 1 0.3
93 242 23 6.0 55 14.3 15 3.9
92 23.9 1 0.3 16 4.2 75 19.5
474 100.0 246 51.9 83 17.5 145 30.6 80.4
255 53.8 221 46.6 29 6.1 5 14
91 19.2 23 4.9 44 9.3 24 5.1
128 27.0 2 0.4 10 2.1 116 24.5
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Table XVI. Comparison of diastolic blood pressure groups between initial and subsequent measurements for adults ages 25-74 years:
NHANES | detailed and augmented samples, 1971-75

Initial pressure measurement (millimeters of mercury)

Subsequent pressure Diagonal
measurement Total Less than 140 140-159 > 160 agreement
(millimeters of mercury),

Number of Number of Number of Number of
race and sex examinees Percent examinees Percent examinees Percent examinees Percent Percent
Ail subjects
6,775 100.0 4,511 66.6 1,014 14.9 1,250 18.5 771
4,491 66.3 3,955 584 402 5.9 134 2.0
1,043 15.4 435 6.5 378 5.6 230 3.4
1,241 18.3 121 1.8 234 3.4 886 13.2
2,722 100.0 1,715 63.0 488 17.9 519 191 79.2
1,727 63.5 1,473 54.1 195 7.2 59 2.2
464 17.0 186 6.8 182 6.7 96 3.5
531 19.5 56 21 111 4.1 364 134
3,196 100.0 2,359 73.8 4 12.5 436 13.6 80.2
2,332 73.0 2,123 66.4 159 5.0 50 1.6
421 13.2 184 5.8 145 4.5 92 2.9
443 13.8 52 1.6 97 3.0 294 9.2
384 100.0 179 46.6 59 15.4 146 38.0 73.7
180 46.9 146 38.0 19 4.9 15 3.9
66 17.2 24 6.3 24 6.3 18 4.7
138 35.9 ] 23 16 4.2 113 29.4
473 100.0 258 54.5 66 14.0 149 31.5 75.1
252 53.2 213 45.0 29 6.1 10 2.1
92 19.5 41 8.7 27 57 24 5.1
129 27.3 4 0.8 10 21 115 24.3

Table XVIl. Construction of the nine-cell blood pressure condition variable for adults ages 25-74 years: NHANES | detailed and augmented
sample, 1971-75'

Systolic pressure (millimeters of mercury)

Diastolic pressure

(millimeters of mercury) < 140 140-159 > 160
L= 0 YOOV O PSP PO PRSP Normal systolic, Borderline systolic, High systolic,
normal diastolic normal diastolic normal diastolic
Q005 ....oiooeeieee et et eese st rere ettt n e b aen Normal systolic, Borderline systolic, High systotic,
borderline diastolic borderline diastolic borderline diastolic
SR 1 YOO OO PPU PRSPPI Normal systolic, Borderline systolic, High systolic,
- high diastolic high diastolic high diastolic

'Diagonal agreement=4,501/6,847 =65.7 percent
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Table XVIiIl. Cross-tabulation of the initial and subsequent nine-level blood pressure condition categorizations for adults ages 25-74 years:
NHANES | detailed and augmented samples, 1971-75?

Initial pressure measurement (millimeters of mercury)

Subsequent pressure

measurement Number of  Percent
(millimeters of mercury) examinees  distribution NS/ND BS/ND HS/ND NS/BD BS/BD HS/BD NS/HD BS/HD HS/HD

6,847 N 3,806 576 180 502 373 146 190 453 621
(.. (100.0} (56.0) (8.0) (3.0 (7.0) (5.0) (2.0) (3.0) (7.0 (8.0

3,787 55.0 3,259 174 13 202 63 2 34 36 4
585 9.0 166 223 43 19 71 18 5 23 17
164 2.0 12 37 71 2 7 20 1 1 13
500 7.0 221 18 1 150 34 1 45 25 5
365 5.0 68 70 8 35 82 12 15 54 21
190 3.0 8 20 28 2 27 39 0 11 55
199 3.0 39 3 0 42 19 0 56 37 3
460 7.0 30 25 1 43 48 16 31 192 74
597 9.0 3 6 15 7 22 38 3 74 429

! Diagonal agreement = 4,501/6,847 = 65.7 percent

NOTES:

NS = Normal systolic (less than 140 millimeters of mercury)

BS = Borderline systolic (140-159 millimeters of mercury)

HS = High systolic (greater than or equal to 160 millimeters of mercury)
ND = Normai diastolic (less than 90 millimeters of mercury)

BD = Borderline diastolic (90-94 millimeters of mercury)

HD = High diastolic (greater than or equal to 95 millimeters of mercury)
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Appendix lll. Definitions of
selected terms

Demographic and socioeconomic
terms

Age

Two ages were recorded for each examinee: age at
last birthday at the time of the examination and age at
the time of the census interview. The age criterion for
inclusion in the sample used in this survey was defined
as age at the time of the census interview. The
adjustment and weighting procedures used to produce
national estimates were based on the age at interview.
Data in the detailed tables and text of the report are
shown by age at the time of the examination, except
that those few who became 75 years of age by the time
of the examination are included in the 65-74-year age
group.

Race

Race was recorded as “white,” “Negro,” or
“other.” “Other” includes Japanese, Chinese, Ameri-
can Indian, Korean, Eskimo, and all races other than
white or black. Mexicans were included with “white”
unless definitely known to be American Indian or of a
race other than white. Black persons and those of
mixed black and other parentage were recorded as
“Negro.” When a person of mixed racial background
was uncertain about his or her race, the race of the
father was recorded.

Geographic region

The 48 contiguous States and the District of
Columbia, excluding Alaska and Hawaii, were strat-
ified into four broad geographic regions, each of about
the same population size. With a few exceptions, the
compositions of the regions are as follows:

Region States included

Northeast ........... Maine, New Hampshire, Vermont, Massachu-
setts, Connecticut, Rhode Island, New York,
New Jersey, Pennsylvania.

Midwest............. Ohio, Michigan, Indiana, lllinois, Wisconsin,
Minnesota, lowa, Missouri.

South................ Delaware, Maryland, Virginia, West Virginia,
Kentucky, Arkansas, Tennessee, North Caroli-
na, South Carolina, Georgia, Florida, Alabama,
Mississippi, Louisiana, District of Columbia.

West................. Washington, Oregon, Idaho, Montana, Wyom-
ing, Colorado, Utah, Nevada, California, Arizo-
na, New Mexico, Texas, Oklahoma, Kansas,
Nebraska, South Dakota, North Dakota.

In a few instances the actual boundaries of the regions
did not follow State lines. Some strata in the Midwest
and South include PSU’s actually located in the West.
Similarly, some strata in the West contain PSU’s
located in the Midwest and South.

Family income

The income recorded was the total income re-
ceived by the head of the household and all other
household members related to the head during the 12
months prior to the interview. 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
that instance net income was recorded. Also included
was the income of a member of the Armed Forces who
lived at home with the family (even though he or she
was not considered a household member). If the
person was not living at home, allotments and other
money received by the family from him or her were
included in the family income figure.

Population density

The classification of urban-rural areas was that
used in the 1960 census. According to the 1960
definition, those areas considered urban are (1) places
of 2,500 inhabitants or more that are incorporated as
cities, boroughs, villages, and towns (except towns in
New England, New York, and Wisconsin); (2) the
densely settled urban fringe, whether incorporated or
unincorporated, of urbanized areas; (3) towns in New
England and townships in New Jersey and Pennsylva-
nia that contain no incorporated municipalities as
subdivisions and have either 2,500 inhabitants or
more, or a population of 2,500 to 25,000 and a density
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of 1,500 persons per square mile; (4) counties in States
other than the New England States, New Jersey, and
Pennsylvania that have no incorporated municipalities
within their boundaries and have a density of 1,500
persons or more per square mile; and (5) unincorporat-
ed places of 2,500 inhabitants or more that are not
included in any urban fringe. The remaining popula-
tion is classified as rural.

Using the first digit of the identification code on
the household questionnaire, the urban and rural
population was divided into the following categories
according to population size: (1) urban, 3,000,000 or
more; (2) urban, 1,000,000-2,999,999; (3) urban,
250,000-999,999; (4) urban, under 250,000; (5) urban,
not in urbanized area, 25,000 or more; (6) urban, not
in urbanized area, 10,000-24,999; (7) urban, not in
urbanized area, 2,500-9,999; and (8) rural.

Statistical terms
Regression coefficient (B)

The estimated additive effect on the dependent
variable for each unit of change in the independent
variable within the multiple regression model for
which all the other independent variables are held
constant.

Sigma (B)

The model-based estimated standard error of the
regression coefficient (5B).

Standardized coefficient (Beta)

The estimated additive effect on the dependent
variable for each unit of change in the independent
variable which has been standardized to have mean
zero and variance unity, within the multiple regression
model in which all the other independent variables
have been standardized and held constant.

Sigma (Beta)

The model-based estimated standard error of the
standardized coefficient (Beta).

Partial r

The estimated correlation coefficient between the
dependent variable and the independent variable with-
in the multiple regression model for which all the other
independent variables are held constant.

t-statistic

The test criterion obtained as the ratio of the
regression coefficient (B) to its estimated standard
error, Sigma (B), to test the hypothesis that B is zero.
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Dietary terms
Caloric or total energy intake

Total caloric intake computation for food items
listed in the 24-hour recall.

Ethanol (alcohol) consumption

For each examinee, the average number of ethanol
ounces per week was calculated in the following way:

(1) Assigning a factor approximating the average
amount of ethanol in a typical serving (0.48 for
beer, 0.6 for wine, and 0.45 for liquor), based on
the usual type of alcohol consumed by the individ-
ual.

(2) Assigning a factor to approximate the average
number of drinking occasions per week for each
individual as follows:

How often do you usually drink?

Every day 7.0
Almost every day 5.5
2 to 3 times per week 2.5
1 to 4 times per month 0.625
4 to 12 times per year  0.163
Never 0.0

(3) Multiplying the alcohol content by the weekly
frequency and then multiplying the result by the
usual number of drinks per drinking occasion.

Thus, ethanol ounces per week equals average
alcohol content of usual alcoholic beverage consumed
times frequency of individual drinks times number of
drinks individual usually consumes per drinking occa-
sion.

This continuous variable was categorized into
abstainers (less than 0.0001 ethanol ounces per week),
light drinkers (0.0001 to 0.9999 ethanol ounces per
week), moderate drinkers (1.000 to 6.9999 ethanol
ounces per week), and heavy drinkers (7.000 ethanol
ounces or more per week).

The second alcohol variable, calories from alcohol-
ic beverages, was derived from the 24-hour dietary
recall by summing calories from all foods coded as
“alcoholic beverages food group.” This variable was
categorized into none (less than 1 calorie),
light/moderate (1 to 250 calories), and heavy (250
calories or more). The two data sources agreed with
respect to alcohol abstinence for 98.7 percent of the
abstainers on the medical history questionnaire who
reported no alcohol intake in the 24-hour recall.

Salt and salty food intake

The frequency of use of the table salt shaker and
estimated sodium content in food items listed on the
24-hour recall, assuming a ratio of one gram of salt to
400 milligrams of sodium from grain products, milk



and milk products, mixed protein dishes, soups, meats,
fruit and vegetables, fats and oils, and other
foods."? The sodium content of food is incomplete
because the values cover only naturally occurring
sodium in foods and sodium added by processors.
Table salt used is not included in these data.

Sodium intake, combined

A twelve-cell table was constructed from the table-
salt-use responses and the dietary sodium content of
food reported on the 24-hour recall as follows:

Dietary sodium intake (24-hour recall)

Under 982.6- 1,884.0- 3,436.8
S;’fzgizg{ O, 9826 18839 34367  miligrams
milligrams  milligrams  milligrams  and over
Cell number
Rarely ... a1 a2 b3 b4
Occasionally........ a5 6 b7 8
Frequently .......... 59 10 c11 c12

2| ow salt users.
*Moderate salt users.
¢Heavy salt users.

In the analyses, individuals in cells 1, 2, and 5 were
classified as having low salt intake; those in cells 3, 4,
6, 7, and 9 had moderate intake; and those in cells 8,
11, and 12 were considered to have heavy salt intake.

Fat and complex carbohydrate intake

For the combined intake of fat and complex
carbohydrates, the distribution of the examinees by
their frequency of intake of foods high in fats (cheese,
milk, eggs, butter or margarine, and meat or poultry)
and their frequency of intake of complex carbohydrate
foods (cereals, grains, fruits, vegetables, beans, and
peas) were each divided into three groups using as
cutoff points the 33d and 66th percentiles. The three
levels of each of the two variables were arrayed in a
three-by-three table yielding nine cells. The two
extreme cells represented low fat/high complex carbo-
hydrate and high fat/low complex carbohydrate in-
take, respectively. The remaining seven cells of the
three-by three table were pooled. The first level of the
combined fat/complex carbohydrate variable is the
high complex carbohydrate/low fat extreme cell,
which contains approximately 5 percent of the examin-
ees. The second level is composed of the seven
intermediate cells, representing 90 percent of the total.
The third level, containing the remaining 5 percent of

NOTE: A list of references follows the text.

the total, is the extreme cell, representing the low
complex carbohydrate and high fat intake.

Coffee and tea consumption

Derived from the food frequency dietary history.

Linoleic fatty acid

Estimated content in foods (from the 24-hour
recall) including fats and oils, salty snacks, fruits and
vegetables, meats, desserts and sweets, grain products,
poultry, and others."?

Oleic (unsaturated fat)

Estimated content in foods (from the 24-hour
recall) including meats, milk and milk products, fats
and oils, desserts and sweets, grain products, mixed
protein dishes, and others.!?

Dietary cholesterol

Estimated content in foods (from the 24-hour
recall) including eggs, meats, milk and milk products,
desserts and sweets, fats and oils, and others. 2

Medical and biochemical terms

Hypertensive status

Includes the following four categories:

Normotension.—Systolic pressure less than 140 mm
Hg and diastolic pressure less than 90 mm Hg.

Borderline.—Systolic pressure less than 160 mm Hg or
diastolic less than 95 mm Hg but not both systolic less than
140 mm Hg and diastolic less than 90 mm Hg.

Hypertension (definite).—Systolic pressure greater
than or equal to 160 mm Hg and/or diastolic pressure
greater than or equal to 95 mm Hg.

Systolic hypertension.—Systolic pressure greater
than or equal to 160 mm Hg and diastolic pressure less
than 90 mm Hg.

Hemoglobin concentration

As determinbed from the examinees’ blood sam-
ples on the Coulter Hemoglobinometer in the mobile
examination centers. 4

Serum cholesterol

As determined from the examinees’ blood samples
at the Lipid Standardization Laboratory of the Centers
for Disease Control (Atlanta, Ga.) using a modified
ferric-chloride technique. !4

129



Serum urate

As determined from the examinees’ blood samples
at the Centers for Disease Control, Bureau of Labora-
tories, using the Sobrinho-Simoes method. !4

Serum glutamic oxalacetic transaminase (SGOT)

As determined from the examinees’ blood samples
at the Centers for Disease Control, Bureau of Labora-
tories, using the method of Henry et al.4

Serum calcium

As determined from the examinees’ blood samples
at t_he Centers for Disease Control, Bureau of Labora-
tories, using the method of Kessler and Wolfman. 4

NOTE: A list of references follows the text.
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Serum inorganic phosphate

As determined from the examinees’ blood samples
at the Centers for Disease Control, Bureau of Labora-
tories, using an adaptation of the methods of Hurst
and Kraml.

Serum magnesium

As determined from the examinees’ blood samples
at the Centers for Disease Control, Bureau of Labora-
tories, using the method of Hansen and Freier.!
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