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PARITY AND HYPERTENSION

James T. Baird, Jr., Division of Health Examination Statistics

Leslie G. Quinlivan, M.D,, F.R.C.S. (Can.), F.R.C.O0.G. University of California at Irvine

INTRODUCTION

Among the many physiological factors which
have been hypothesized as associated with ele-
vated blood pressure levels and increased in-
cidence of hypertension, the possible effect of
pregnancy in the production of these conditions
has proven to be among the more elusive to
quantitate and evaluate, At the same time, the
possible association is among the more inter-
esting from an epidemiological standpoint, not
only because of the importance of the primal
question of whether or not pregnancy is a fac-
tor in the etiology of hypertension, but also be-
cause of the component parts represented by those
pregnancies complicated by preeclampsia,

Age is considered by many observers to be
an important factor in the production of residual
hypertension, and the statistical association of
age with increased blood pressure levels is
probably the most pronounced and easily dem-
onstrated_‘lp?e%cirguigon observable in any study
population,’ A moderate decline in average
diastolic blood pressure among the general popu-
lation after age S5 is an exception to this, and
is less frequently evaluated,’ Body measure-
ments, race, and several other variables may be
cited as also being correlated with blood pressure
levels, however, their effect is much less sig-
nificant than that observable for age, 3-6,8,13-15

Changes in observed blood pressure levels
with increased parity are certainly, to some
extent, the result of indirect association with
age, and attempts to identify any remaining
additional effect which might be attributed only

to parity are usually compromised in the typical
smaller scale clinical study by the very few
cases available on which to base mean blood
pressures specific for age-parity cross-classi-
fications,

The association between pregnancy, pre-
eclamptic toxemia, and essential hypertension
has not been clearly defined despite the results
of several studies, It has been noted that 30.2
to 50.9 percent of women who have preeclamptic
toxemia are left with a residual hypertension
following the pregnancy.2’5A residual hyper-
tension is considered to be the main factor in
the causation of recurrent preeclamptic tox-
emia,2 3 which has a reported incidence ranging
from 13 to 65 percent in women who had a pre-
vious preeclamptic toxemia,?: 58

Age and parity are also considered to be
causative factors in recurrent preeclamptic tox-
emia* If hypertension present pior to a preg-
nancy is a precursor to recurrent preeclamptic
toxemia, the question still remains as to how
much age and parity affect this hypertension,
In support of parity being the factor, Quinlivan
observed that the incidence of cardiovascular
disease in 31,986 women of all parities was 0.8
percent, while in 4,721 women of parity 6 .or
more, it was 8.4 percent, Isenhour, et. al's
study of 900 nulliparous and 900 parous hos-
pitalized women however provides opposing evi-
dence,” They compared the blood pressures in
10-year age groups as shown in the patient's
records and were unable to demonstrate the
difference in the incidence of hypertension or
average blood pressure levels between nulli-



parous and parous women, Barnes and Browne
obtained similar results in a comparable study.!

It is apparent from the above reports that
there is a disagreement concerning the part
played by parity in the production of hyper-
tension, This may be due to the misinterpretation
of data in retrospective studies, differences inthe
definition of hypertension,and variations in the
methodology. The purpose of the present study was
to determine whether parity is a factor in the
etiology of hypertension,

The following analysis is based on data ob-
tained in the national survey of adults age 18
to 79, conducted between October, 1959 and
December, 1962 in the Health Examination Sur-
vey Program. The total sample of 6,672 per-
sons who received all or part of a uniform
health examination included 3,581 women. Since
the examinees are a probability sample of the
civilian, noninstitutional population of the United
States at the time, they represent (with appro-
priate application of statistical weighting factors)
the characteristics of the national population with
respect to parity, blood pressures, prevalence
of hypertension, and other factors, with a high
degree of accuracy. Thus, in addition to the
analytical findings discussed in the following,
it is believed that the data of this study pro-
vide useful base-line information of the extent
to which special population groups in similar
studies may differ from a typical national norm
with respect toparity and gravidity, Such norma-
tive data for blood pressures by sex, race,
and selected socioeconomic variables have been
previously published,18-15

SOURCE OF DATA

The purpose of the National Health Examina-
tion Survey of adults was to obtain statistical
data on the prevalence of selected chronic dis-
eases (including hypertension), dental health
problems, anddistributions of certain body meas-
urements and sensory characteristics for the
general population. Eighty-seven percent of a
representative national sample of 7,710 persons
received a standardized examination conducted
by medical, dental, and paramedical members
of mobile survey teams, Details of the study

design, including the methods of obtaining a
probability sample representative of the national
population, standardization of procedures, quality
control, response variation, and training of ex-
aminers have been published in previous re-
ports,11-13 Specific details of the methods used
in obtaining blood pressure measurements, data
for evaluation of possible diurnal and other
special sources of blood pressure variation, as
well as blood pressure distributions and prev-
alence of hypertension for selected character-
istics of the national population, have also been
published,13-15

The total sample of 7,710 included 4,211
females of which 3,581 were examined. A self-
administered medical history, directed largely
towards cardiovascular disease and arthritis, but
also containing questions of diabetes, vision,
hearing, and mental health, as well as some mis-
cellaneous questions, was completed by each
examinee prior' to the examination proper. A
receptionist interviewer showed the examinee
how to fill in the questionnaire, which was
completed in a booth, in privacy, in the clinical
setting of the examination unit. On request, the
receptionist-interviewer read gquestions to the
examinee but did not provide any assistance in
definition of terms or other amplification, Mo-
tivation of the respondents in completing the
history form was considered to be high, Forms
were reviewed for completeness by the reception-
ist-interviewer and for content by the examining
physician,!!

Information as to whether or not the exami-
nee was pregnant at the time of the examination
was obtained from the self-administered medical
history form, which asked simply ""Are youpreg-
nant now?" and provided three check options:
yes, no, and ?. The distribution of answers to
this question among the 3,581 examined female:
was as follows:

Yes 146
No 3,393
? 40
No entry 2
Total 3,581



For this study, the 146 cases with positive re-
sponse were excluded from the investigation,?
The study population, therefore, is represented
by 3,435 examined women who did not respond
affirmatively to the question '"'Are you pregnant
now?" on the self-administered medical history
form.,

The techniques employed in measurement of
blood pressures for these sample people are fully
described in references 13 and 14, The following
summary of essentials is taken from the former
publication,

""The blood pressure of each examinee was
measured three times during the course of
the physical examination, The first meas-
urement was taken just after the physi-
cian met the examinee, The second was
taken midway in the examination, after
auscultation of the heart in the sitting
position and before the arthritis exami-
nation. The examinee had just had an
electrocardiogram taken by the nurse and
had been allowed a few moments after
sitting up for the effects of postural hypo-
tension to disappear, The third measure-
ment was taken at the end of the physical
examination,

A venipuncture was usually made dur-
ing the physical examination, although
the specific point at which it was taken
varied from one examinee to another,

Blood pressure measurements were taken
on the left arm with the examinee sitting
on the examining table, The nurse placed
the middle cuff over the bulge in the
upper left arm. The cuff was left on the
arm between the first and second meas-
urements, was removed after the sec-

“The 42 questionnaires representing women for whom
a definitive response was not recorded to the “pregnant
now” question, were evaluated on a case-by-case basis by
examination of data for related variables (age, blood pressure
readings, menopausal history, and hypertension diagnosis). The
majority were believed to be almost certainly not pregnant at
the time of examination and, in any case, the relatively small
(statistical) weight of any who might have been, would have no
discernible effect on the results obtained.

ond, and returned for the third,? The
physician held the arm at the level of
the atrium, with the nurse raising the
Baumanometer to the physician's eye
level, Using the bell of his stethoscope,
the physician noted the pressure when
the sound was first heard, when it first
became muffled, and when it disappeared,
recording all three measurements,,, to
the nearest even tenth in mm, Hg, ... ."

The systolic blood pressure for this study
is the arithmetic mean of the three systolic
measurements taken at the beginning, middle,
and end of the physician's examination., The
diastolic data are corresponding means recorded
for disappearance of the Korotkoff sounds or,
if the sounds did not disappear, the point of
muffling was substituted.

The basic reference blood pressure distri-
butions for the defined study population are
shown in table A; exclusion of the pregnant ex-
aminees resulted in a reference distribution for
the study population of slightly higher mean blood
pressures than for the general U.,S., population,®

The diagnosis of hypertension was based on
mean blood pressure measurements, The criteria
used were as follows:

Normotension,—Both below 140 mm. Hg, systolic
and below 90 mm. Hg. diastolic
Definite hypertension.—Either (1) 160 mm, Hg.
or over systolic, or (2)
95 mm. Hg, or over dia-
stolic

Bovderline hypertension,—Below 160 mm, Hg.
systolic and below 95
mm. Hg. diastolic, but
not simultaneously be-
low both 140 mm, Hg.
systolic and 90 mm,

Hg. diastolic

bA 12 cm. cuff was used.

cAlthough tangential with respect to the main study, it is
interesting to note that the differences were statistically
significant in four out of six cases, the standard normal deviates
of the differences between pregnant and nonpregnant means
for the first three age groups being, respectively:
Systolic —2.33, .38, 1.16 and Diastolic—4.51,5.02, and
3.29.



Table A, Mean systolic and diastolic blood pressures in mm. Hg. and standard errors,
by age, study population, and comparisions

Female
Male—
A Total study population Pregnant U.s.
ge U.s. |popu-
popu= Number ation
lation Mean SE of cases | Mean SE
Systolic pressure
Systolic pressure in mm, Hg. in mm, Hg.

Ages 18-79 years- . 130.6 .64 146 }111,0 .86 oo
18-24 years-e-=-= ~ee= | 111.8 112.2 .63 75 1109.2 | 1.12 121.7
25=34 yearS-wemmecoe~ 115.6 115.9 .68 57 |111.4 | 1.73 124.7
3544 years-mew—eema- 122.8 122,9 .92 14 {117.9| 4.19 128.6
45-54 years—emmmevmen 133.8 133.8 1.43 - . . 133.8
55=64 yearS=emwew=- —— 146.6 146.6 1.75 - P cee 140.3
65-74 years-=me=cw=w= 160.2 160.2 1.97 - ee ces 148.0
75-79 yearse=ememvewen-- 156.6 156.6 2.59 -1 ... . 154.3

Diastolic pressure
Diastolic pressure in mm. Hg. in mm. Hg.

Ages 18-~79 years~ . 78.6 42 146 | 65.5 .72 .
18-24 years==-—=-=c-w- 69.4 70.2 .48 75 64.0 1.29 71.6
25-34 years~=-===c--- 72.9 73.3 48 57 67.0 1.15 76.4
35-44 years=----- -—— 78.0 78.2 .70 . 14 | 66.7 1 3.43 80.7
45«54 years=mm-—==mee= 82.0 82.0 .69 - .. cen 83.2
5564 years=--wecemea- 84.9 -84.9 .86 - .o - 83.1
65-74 years-emm=meew- 83.7 83.7 .75 ~ cve . 81.0
75-79 yearSeee-ceea-w 79.3 79.3 1.65 - e . 79.4

SE = Standard error.

Only the diastolic mean was used (with the
cut-off points specified above) in cases for which
aortic insufficiency was determined to be pres-
ent, or the pulse rate was under 60,8

The data on prevalance of hypertension in
tables B, 8, and 9 of this report refer to defi-
nite hypertension plus borderline hypertension,
This was done largely for analytical convenience
since the estimated prevalence rates based on a
larger number of cases in the numerator are
relatively more stable than those based only on
definite hypertension, Even with the use of this

definition, estimation of prevalence is generally of
a lesser order of precision than that for mean
blood pressures as indicated in the following
comparison of mean systolic with the reference
distribution of prevalence rates,

' The inclusion of persons classified as bor-
derline hypertensive in the numerators of the
prevalence rates, as well as the particular cri-
teria used in defining hypertension, are consid-
ered to be appropriate for purposes of relating
hypertension to parity state, although different
prevalence levels would have been obtained for



Table B. Estimated prevalence (in percent) of hypertension, study population, and
comparisons
Definite and borderline Estimated mean
hypertension systolic pressure
Number
' of
Age Estimated Study population Study population perions
u.s. n
prevalence, sample
women Estimated Rel- Mean in Rel-
18-79 prevalence | variance! | mm. Hg. [ variancel
Ages 18-79 years- 28.6 29.6 , 00050 131 .00002 3,435
18-24 yearg-=-=—e—na- g 2.6 2.9 . 09507 112 . 00003 459
25-34 years==-mec=na- 6.3 6.8 ,01165 116 .00003 689
35-44 yearg-s~=—=awwa- 17.5 17.6 . 00524 123 . 00006 770
45-54 yearg—ewmeauwaw= 33.5 33.5 .00514 134 .00012 705
55-64 yearg—=w=m==ma- 55.7 55.7 .00268 147 .00014 443
65-74 years—=m—mouwa- 72.0 72,0 .00135 160 . 00015 299
75-79 yearg--—-emcaa- 73.4 73.4 .00513 157 .00027 70

lSquare of ratlo of standard error to estimate,

the same subjects, given a different set of ex-
aminers or a different clinical settingd

Height and weight measurements were made
with examinees stripped to the waist, pockets
emptied, wearing paper slippers and a knee-
length examining gown. Recording errors were

dA methodological study directed by Dr. Jeremiah
Stamler carried out by the Medical Research Institute of
Michael Reese Hospital prior to the fielding of the survey to
investigate comparability between survey diagnoses and those
diagnoses which might be obtained for the same people in a full
cardiovascular examination, found the overall yields of positive
hypertension diagnoses at about the same level, but with
significant differences in the extent to which diagnostic
categories matched in the two procedures.20 Information
obtained from the personal physicians of a subsample of 448 of
the 6,672 examined men and women in the Health
Examination Survey showed a similar lack of correspondence
of matching of diagnostic categories and in addition, a
considerably lower proportion of persons classified as definite
or suspect hypertensive by the family physicians (15 percent
by the physicians as compared with 34 percent in the survey
for these 448 persons),15,19 A potentially much more sig-
nificant factor in the context of this study is the fact that
the survey diagnosis of hypertension failed to take into ac-
count a history of hypertension for persons with blood
pressure readings in the normal range who might have been
using hypertensive medication at the time of the examina-

believed tohave been virtually eliminated through
use of an automatic printing scale for weight, and
photographic recording of height, A check of a
small series of the clothing worn by representa-
tive examinees showed the weights of men's
clothing to be slightly over 2 pounds and women's

tion. The possible impact of this in relation to the women
in this study is indicated by the following data.

Survey diagnosis
Medical history
Hypertension . ’
{definite or Rornto-
borderline)
Total ————— 977 2,458
Doctor confirmed high
blood pressure with
patient taking medi-
cine for it—————— 21 80
Doctor confirmed high
blood pressure with
patient not taking
medicine for it ———- 201 110
Other ———————1— 565 2,268




clothing to be slightly under 2 pounds. In other
words, the body weight data of this study may be
expected to closely approximate 2 pounds over
nude weight,18

In this study parity refers to the number of
""babies born alive" and gravidity includes both
""babies bornalive' andthe number of "'pregnancies
that did not result in a live birth,"® The sources
of these data were questions 74g. and 74h, and
j. of the self-administered medical history form
previously described.

74g. How many babies have you ever had
who were born alive?

74h. Have you ever had any pregnancies

that did not result in a live birth?'

74j. If yes, how many?

Nonresponse to these questions was of no
analytical importance, There were only 35 cases
for which answers were not recorded for the
parity questions, 21 cases for the fetal death ques-

.tion, and two for both questions (table C),

Gravidity data were constructed by adding
the responses obtained to the parity and "other
pregnancy' questions for each individual. For
cases for which both were unknown (two cases
only), gravidity was recorded as unknown. If
either live births or '"other pregnancies'' were
unknown, but not both, gravidity was recorded as

Table C. Nonresponse by race and age for live birth and "Other pregnancies" questions
Nonresponse
Women Frequency Percent
Race and age in
sample
Live "Other Live "Oother
births | pregnancies" | Both | births | pregnancies"”
(74g) (76h/3) (74g) (74n/3)
Totalowmeemcmamameee 3,435 35 21 2 1.0 .6
Race
White--wmemccmacn e 2,931 33 18 2 1.1 .6
Negro-==rm=~w-eoemm e ——nn 448 1 2 - .2 A
Age

18-24 yearSe-mwommcacana 459 11 2 - 2.4 A
25-34 years-=-—--os—cmaaa 689 9 5 1 1.3 .7
35-44 yearS-e——w—mow—men= 770 9 2 1 1.2 .3
45-54 years----w—=mo-e-- 705 3 4 - A .6
55-64 years----w-m-ow--- 443 3 5 - .7 1.1
65-74 yeargs-e-memamacan- 299 - 3 - - 1.0
75-79 years=—=---e-saca= 70 - - - - -

1Inc]_udes women classified as other than white or Negro.

¢These operational definitions compromise to some
extent, of course, the fully precise standard concepts, such as
those recommended by the American College of Obstetricians
and Gynecologists, which would have been preferred. In this

study, it was not practicable to take into account pregnancies
resulting in multiple births in delineating these variables.
fincluded pregnancies which terminated in abortion or

foetal deaths.



equal to the entry for the questiori for which infor-
mation was available,

ANALYTICAL METHODS

Complete detail on numbers of sample women
available for analysis for specific age-race cross-
classifications is shown in tables 2 and 3. Rea-
sonably stable mean blood pressure estimates
were obtained for specific parity classes for all
age groups among the '"all races" and white
populations, With the much smaller number of
Negroes in the sample (448), estimates for this
group are naturally subject to much greater
sampling variability and only means in the age

range 18-54 were considered appropriate for -

analysis for this group,

As previously noted, trends of hypertension
rates with increasing parity and gravidity have
considerably higher relative sampling errors
than the corresponding distributions for means,
While the sample size is sufficient for the anal-
ysis in general, data for certain cells in tables
8 and 9 have been presented as of interest in

gComparison of the parity distribution resulting from the
Health Examination Survey data with that of the 1960 Census
is of some interest although, in addition to the different
reference point in time (the mid- point of HES data collection
was October, 1961), theré are several other differences in.the
two populations (see reference 26, table 190).

Study population

e

and over) resent U.S. totals

ages 18-79)
Percent

00— 16.6 225
Qe 18.8 16.6
b —— 241 21.0
3 16.6 15.7
Qe 9.6 9.8
L 85 8.1
7 or greater——— 58 6.4

The Bureau of the Census data include Alaska, Hawaii, and
the institutional population while the HES figures exclude
these., Also, the HES statistics include “never married”
women while the Census distribution excludes these.

the context of study as a possible trend, but are
underlined to call attention to their larger sam-
pling variability,

In this report, a measure or characteristic
for an examinee is weighted by the reciprocal
of the probability of her selection in the sample
(adjusted by a nonresponse factor), and the per-
cents or means are calculated on the basis of
these weighted estimates. The data thus relate
to the United States population with the specified
characteristics, A standard error, reflecting the
variability due to sampling, is shown for most
estimates,

In order to evaluate the effect of increased
parity on blood pressure levels and hypertension
rates, the most direct method, that of studying
changes in these measures with different parity
levels for specific age groups, is the first ap-
proach used in this analysis. In addition, adjust-
ment is frequently made to approximately equal-
ize the effect of age for the various parity
classes by calculation of an age-adjusted rate for
each of them.! Finally, the individual and joint
effects of, not only age and parity but also body
weight, on mean blood pressure has been eval-
uated by standard multiple correlation techniques
using appropriate independent estimates of the
sampling errors of the correlationand regression
statistics to reflect the complex statistical de-

hBecause of the complex sample design used for the
survey (to maximize precision at minimum cost), standard
errors have been calculated by a pseudoreplication technique
rather than by using algebraic relationships between the
parameters and the sample size. For details see the appendix
and references 21, 22, and 23.

The age-adjusted mean or rate simply shows the value
that would be expected for the statistic if the age-specific
values of the statistics for all parity groups pooled applied to
the population for each age group in a specific parity class.
Specifically, if there are N; persons in the ™" age group of
women with parity 3, the age-adjusted mean systolic pressure

for women of parity 3 is 1{, 12 N, X;where the X are the mean

systolic blood pressures of women in the 1'thage group. (The
N, are, of course, estimated total persons in the United States
rather than sample persons).

In order to distinguish this figure from the more
commonly calculated “age-adjusted” statistic (which would be
obtained by the inverse procedure of applying the age-specific
rates or means for a particular group to the age-specific
population of all groups), it is sometimes referred to as an
“inverse age-adjusted rate” or “expected value.”



sign of the survey to permit imputation of the
findings to the United States population,’

FINDINGS

Data showing the statistical relationships
between age, parity, and gravidity on the one
hand and blood pressures on the other are pre-
sented in tables 4-7 and figures 1-3,

Diastolic blood pressure increases consist-
ently with increasing age through age group 55-
64, and then declines for both white and Negro
women, Systolic blood pressure increases with
age at a greater rate over all age groups (with
the exception of the last group—75-79 years—
which is easily explainable by sampling vari-
ability among women of both taces.

Women of parity 5 or more have higher
systolic and diastolic blood pressures. Following

JFor details of the adaptations to classical theory see the
appendix.
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parity 3, a consistent increase for diastolic pres-
sure occurs at each succeeding parity level with
a similar trend evidenced for systolic blood pres-
sure, At lower parities, mean systolic pressures
for Negro women are higher than those for white
women, this is somewhat less true at parities
4 and over, although the trend of increased sys-
tolic pressure with increasing parity holds for
both groups, Mean diastolic blood pressures for
Negro women are higher for all parity groups
(the one point difference at parity 5 is of no
statistical or practical significance) and paral-
leling the trend for systolic, the differences tend
to be greater at parities of less than 4,

The distributions of mean systolic and dia-
stolic blood pressures by gravidity begin to differ
from the corresponding distributions by parity
beginning at parity and gravidity 3 or 4, after
which the gravidity means tend to be lower than
the corresponding parity means, Women of gravi-
dity 6 and over have on the average higher sys-
tolic and diastolic blood pressures than women
with fewer past pregnancies, Mean diastolic
blood pressure increases consistently from gra-
vidity 4 and mean systolic pressure, from gravid-
ity 5, Distributions of mean blood pressure
levels, specific for each age group, by parity and
gravidity are shown in tables 4-7,

For females of all races under age 55, the
distributions of systolic blood pressure by parity
seem clearly consistent with the hypothesis of no
increase in blood pressure with increasing parity.
For ages 55-74 the distributions of meansmay be
suggestive of an increase inaverage systolic pres-
sure after parity 2, but when the samipling vari-
ability of the estimates is considered, this can-
not be .conclusjvely demonstrated, In examining
the systolic and diastolic distributions by gravid-
ity, gravidity 11 and over means may be dis-
counted as being based on too few cases to be
meaningful, If this is done the pattern of mean
systolic pressures by gravidity is essentially
the same as that by parity.

For the distribution of mean systolic pres-
sures by parity, the tests of significance indicate
that the mean for women of parity 6 and over is
significantly higher than the means for other
women on an age-adjusted basis., This is not
however considered as being of much, if any,
practical significance since (1) the age adjust-

ment inherent in the significance test is not fully
sensitive when applied to a pooled group such as
parity 6 and over; (2) none of these parity groups
considered individually (6, 7, 8, and 9 and over)
are significant; and (3) the standard normal de-
viate is 2,02 (2.13 for white women) which might
reasonably be expected to occur among such a
very large number of significance tests.

Distributions of systolic pressures by gravid-
ity indicate no appreciable change in the pattern
described above., The suggestion of statistically
significantly higher systolic pressure among the
parity 6 and over group is reinforced by the
pattern of the signs of the differences (1-5,- - - - - ;
6-11, ++++++), but the qualifications stated for
the parity distribution apply.

Diastolic blood pressure distributions seem
consistent with the hypothesis of no increase in
average pressures with inceasing parity andgra-
vidity, The 55-64 age group, which might appear
as a possible exception isalsofoundtobe consist-
ent when sampling variability is considered, The
borderline significance of the higher mean dia-
stolic pressure for the parity 3 group is not con-
sidered to be of practical importance because a
standard normal deviate of 2,08 is not unusual
when a large number of significance tests ismade.

Study of systolic and diastolic distributions
specific by race, confirms the preceding impres-
sions relating to all races pooled. The latter are,
as expected, dominated by the statistical weighting
of white women, The distributions for Negroes,
of course, show much more variability because of
the smaller numbers of cases on which they are
based. However, the parity and gravidity trends
seem to parallel those for white women quite well,

Estimated hypertension rates (definite plus
borderline) by parity and gravidity are shown for
each age and race group in tables 8 and 9. No
significant differences in the age-adjusted rates
are observable, nor does examination of the
changes in mean blood pressures with increasing
parity and gravidity suggest a conclusion re-
garding the possible relationships different than
those previously reached in considering systolic
and diastolic blood pressures,

It is instructive to further examine the re-
lationships of these variables through study of
their multiple correlation constants, which per-



mit more convenient summaries of the degree of
possible interassociations,

The (linear) correlation coefficients in table
D quantify the extent of the associations_between
pairs of the variables under study. These co-
efficients, as well as other correlation and re-
gression statistics presented in this section, have
been calculated by weighting the values for each
sample person by the reciprocal of the prob-

Table D.

ability of her selection in the sample (adjusted by
a small nonresponse factor), The sampling errors
have been calculated by the technique described
in the appendix, The data thus relate quite ac-
curately to the corresponding population of the
United States at the time of the survey.

In a linear correlation context, the regression
of systolic blood pressure on age is the strongest
association demonstrated, accounting for 37 per-

Simple and partial correlation coefficients for systolic and diastolic blood

pressures, with age, body weight, and gravidity for mnonpregnant women, by race:
United States, 1960-62 ‘
Blood pressure and Simple correlation coefficient | Partial correlation coefficient
independent
variable (ab) Replicate standard Replicate standard
Tap normal deviate Tap.cd normal deviate
of =z transform ) of z transform
Total (N=3,435)
Systolic:
Age~ecssccnacaaeo- .609 42,69 .576 29,04
Body weight-~=e-w- . 351 14,49 .282 16.72
Gravidity----e---- .152 6.73 -,001 .02
Diastolic:
Agemmmcmcmcccannaa .359 20,52 .297 14,04
Body weight-=eceaa 404 14,35 .355 19,29
Gravidity-eeceeca-a .122 4,82 .014 .50
White (N=2,931)
Systolic
Ageccvnomccnanacan .622 35.44 .586 25,95
Body weighteemeca-a .352 13,51 . 268 12,18
Gravidity----~e-wa . 160 6.70 . 008 .51
Diastolic:

G .372 18,97 .305 12,35
Body welght-eee-ae .396 18,11 .338 16.55
Gravidity~eeaceaaa .131 4.89 .019 .66

Negro (N=448)
Systolic:
Age-cccmccmcancnaa .591 13.46 .567 11,22
Body weight--emcea . 296 4,87 241 4,23
Gravidity-=eecceax .107 2,17 -.034 .66
Diastolic:
Age-cemmcmcemeaaes 371 10,04 .331 8.50
Body weight------~ .368 | 6.86 .331 6.90
Gravidityme=nacans . 056 1,16 -.026 .66

10



cent of the observed variability while the corre-
sponding figure for gravidity is only 2 percent,
The latter is, however, statistically significant
and confirms the widely-held view that such an
association between gravidity and systolic blood
pressure is demonstrable X (The slight down-
ward trend of the diastolic pressure curve among
the older age groups as shownintable 5 is a some-
what compromising factor causing the lower linear
diastolic coefficients, A data transformation or
curvilinear technique would have been a better
procedure for the diastolic readings but was not
done in this analysis.)

The extent to which the positive association
between gravidity and blood pressure is not
accountable for by the relation of blood pressure
with age and body weight, is shown by the cor-

kStacistical significance of correlations in this report refers
ta a4 99-nereent confidence level using Fisher’s transformation

z =aktanh r, T;w s(t;ndard error of z is estimated using the
Ro¢ R . . .
r_""2 where i estimate
SISE R indicates a replicate
r V%

relationship

of variance as detailed in references 21-23, and refers to the
varfance under simple random sampling assumptions. This
approximation has been found in empirical studies to be
generally satisfactory to three significant figures for both
simple and partial correlations for this sample design.21

responding partial correlation coefficients in
table D, The modest but significant association
of gravidity with systolic blood pressure (r=,152),
almost vanishes when the effects of age and
body weight which contributed to it are accounted
for—the correlation decreases to -.001 and is
not, of course, statistically significant, Table D
shows that these interrelationships are consistent
for both systolic and diastolic blood pressure,

These findings are also confirmed by the
values of the regression coefficients in the linear
regressions of age, gravidity, and body weight on
blood pressure, The coefficients are summarized
in table E. '

The regression coefficients are, without ex-
ception, seen to be statistically significant for age
and body weight but not for gravidity.

SUMMARY

During the first National Health Examination
Survey of adults, standardized blood pressure
measurements were made on 3,435 women. The
data obtained were used to determine whether
parity or gravidity were factors in the etiology of
cardiovascular hypertension, The results confirm
that systolic and diastolic blood pressures were

Table E. Regression coefficients of equation, Blood pressure= A+ b, (age) + b, (gra-
vidity +b, (body weight) for nonpregnant women, by race: United States, 1960-62

Age Gravidity Body weight
Blood pressure and race
b, SR b, SND! b, SND!
Systolic
Totalmemermemem e ce e e .908 26,48 -.004 -.018 .200 16.40
White-memmmwnamn- e m———————— .897 25.91 .068 .310 .192 11,26
Negro=mrmmmmrmm e nm e re e mmm e n——- 1,139 10.73 -.288 -.649 .165 4,91
Diastolic
Totalmemmomem e c e .227 14,91 .064 .503 .147 17.00
Whitemmemermemmem s mncem e e W 224 13.34 .086 .667 .140 14.92
Negro-mmmmm= e ————————— .338 9.15 -.125 -.663 .135 7.70

l(Replicate) standard normal deviate under H,: b, =0
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proportional by age up to age 535, after which a
slight drop occurred in the case of diastolic,
In comparable age groups there was no evidence
to suggest that either parity or gravidity played
a part in the etiology of cardiovascular hyper-
tension,
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Table 1.

women, by race and age: United States, 1960-62

Number of persons, mean blood pressures, mean body weight,and standard errors for adult

Study population 2

U.S. 1 Blood pressure in mm. Hg.
Race and age population . Body weight
in Number gsglmageﬁ- in pounds
thousands of létiog gn Systolic Diastolic
examinees thousands
Mean SE Mean SE Mean SE
Total’

Ages 18-79 years- 58,343 3,435 56,155 cee ces oee voe 142 5
18-24 years=s==-ew=ww= 8,430 459 7,317 112 6 70 S 127 1.2
25-34 yearg-=-==w--== 11,291 689 10,450 116 o7 73 1 135 1.3
35-44 years---ceme--- 12,325 770 12,092 123 .9 78 .7 143 1.4
45-54 yearg=~-===w~-= 10,542 705 10,542 134 1.4 82 .7 147 1.5
55-64 yearg======m=== 8,120 443 8,120 147 1.8 85 .9 152 2,0
65-74 years----m~-nu- 6,192 299 6,191 160 2.0 84 .8 146 1.6
75-79 years--w-==wo-- 1,443 70 1,443 157 2.6 79 1.6 138 4.0

White

Ages 18-79 years- 51,184 2,931 49,330 eoe P e cee 141 5
18-24 years==~===w-=-= 7,230 374 6,229 112 .8 70 .6 126 1.1
25-34 yearg--mmm=an-- 9,656 579 8,994 116 .7 73 S 134 1.2
35-44 years=-==e==-- - 10,723 659 10,532 122 .7 77 .6 141 1.2
45-54 yearg--w«-~-=mww-=- 9,286 601 9,286 132 1.4 81 .8 146 1.5
55-64 yearS~w-==c-on- 7,333 392 7,333 146 1.8 84 «9 150 2,3
65-74 yearg-=ew--na-- 5,685 267 5,685 159 2.0 83 .71 146 1.8
75-79 years-~--==--=- 1,271 59 1,271 156 3.2 79 1.6 | 141 3.0

Negro

Ages 18-79 years- 6,219 448 5,966 eoe ene eoe cee 152 2.6
18-24 years~~-c~w-=-n- 966 70 868 115 1.5 72 1.4 133 4,5
25-34 yearS===cwc-=wu- 1,370 95 1,241 120 2,0 78 1.4 | 146 3.9
35~44 years~-~=-cn--- 1,391 99 1,363 132 2.9 86 1.4 | 158 5.6
45-54 yearg==--==—-=- 1,162 98 1,162 148 LA 90 1.7 160 3.8

1Civilian, noninstitutional population of United States estimated at midpoint of data col-
lection period—October 1, 1961.

%Givilian, noninstitutional population excluding women stating that they were

the time of the health examination,

3Includes women classified as other than white or Negro.

pregnant at



Table 2: Sample frequencies for study population by age, race, and parity
Parity
A1l Nulli-
Race and age examinees parous Total
parous s
Total !

Ages 18-79 years-----resm-emncccncacaanan 3,435 734 2,666 540 718

18-24 years---==cmememeeecccccceacecc e - 459 230 218 97 69
25-34 years--=e-e-emsecccmcecccecacecce— e ———— 689 110 570 95 159
35-44 years---mmmcmemmmancecee e e 77¢C 105 656 84 198
45-54 year§=rm=mmmmmamm———————— e 705 123 579 122 146
55-64 yearsem==cmmemcmcomescececee e 443 100 340 88 82
65-74 years=re-r-emmmmermeccccccccr e 299 52 247 45 48
75-79 years-mmmme-ececececc e e e e 70 14 56 9 16
Ages 18-79 years~-=--mmmrecncaccceooea- 2,931 615 2,283 445 655
18-24 years--mmmrmcecece e ncce e e 374 199 166 74 56
25-34 years-mm--ecemccescme e e 579 88 482 84 142
35-44 years-~=-mmmmmmemcm e e 659 79 571 65 185
45-54 years-=e==r-mccmcmmacne e 601 97 501 102 133
55-64 yearse=--r=m-meccmeccmc - 392 90 299 74 79
65~74 years-~~--me—cmmcemcee et e 267 48 219 41 45
75-79 years-~----emcrecccsccccece e cem e 59 14 45 5 15

Negro

Ages 18-79 yearsS--=-wememecemceacmcnoeeaan 448 107 340 88 56

18~24 years-w-—~crmcrceme e e 70 25 44 19 10
25-34 years---=~memmmcmeee e 95 19 76 10 13
3544 years-=~-~=---m—mmem e e 99 25 74 17 13
45-54 years==-mmmmcmeccemcc e m e e e 28 25 73 20 13
! Includes 56 examinees classified as other than white or Negro. This group consists almost

entirely of Orientals and American Indians.
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Table 2.

Sample frequencies for study population by age, race, and parity-—Con.

Parity—Continued

3 9 or more 4-5 6 or more| Unknown
535 345 172 112 75 51 118 517 356 35
32 13 7 0 0 0 0 20 0 11
142 92 43 23 9 3 4 135 39 9
153 94 44 30 17 11 25 138 83 92
116 71 36 26 20 9 33 107 88 3
56 34 20 14 11 8 27 54 60 3
29 34 20 17 17 18 19 54 71 0
7 7 2 2 1 2 10 9 15 0
492 301 140 88 54 39 69 441 250 33
24 8 4 0 0 0 0 12 0 9
127 75 31 14 5 1 3 106 23 9
143 82 38 24 10 10 14 120 58 9
111 65 30 22 18 4 16 95 60 3
54 31 17 11 7 7 19 48 44 3
27 33 18 15 13 16 11 51 55 0
6 7 2 2 1 1 6 9 10 0
36 41 28 23 17 9 42 69 91 1
7 5 3 0 0 0 0 8 0 1
10 17 11 8 4 2 1 28 15 0
10 10 4 6 5 0 9 14 20 0
4 5 6 4 | 1 5 15 11 25 0

! Includes 56 examinees classified as other than white or Negro. This group consists almost

entirely of Orientals and American Indians.

17



Table 3: Sample frequencies for study population by age, race, and gravidity
—_

Gravidity
All Gravidity
Race and age examinees 0 Total, 1 N )
or more
Totall,
Ages 18-79 years---=-meccmmeccccmacccnnno 3,435 682 2,751 476 649
18-24 years----=-c-ma-- D L L L L L 459 233 226 84 77
25-34 years--m--m-mmemmm et 689 101 587 90 131
35-44 years-=-----mmmmem e 770 102 667 71 157
45-54 years-----=nommcmcm e 705 95 610 108 132
55-64 years---m-==mmemc e e 443 94 349 73 83
65-74 years-=-----cmmeccmeccc e ceec e 299 44 255 43 52
75-79 years-----e-ccmccamcea e - 70 13 57 7 17
White
Ages 18-79 years-==-~c-memmecmcmcmmecmee oo 2,931 588 2,341 396 570
18-24 yearg==--m-emmcmem e 374 202 172 66 57
25-34 years-==m--mmmmcen e e memeeaen 579 85 493 76 117
35-4l yEArS=m=mmmmmmmm e me e o emeeeo 659 80 578 57 142
43-54 years-~---~-mrmmem oo 601 79 522 920 114
55-64 years~--=mmmmsmmmece e nee e ceae e 392 86 306 65 76
65-74 years~=--=emmmcmmeecceme e o 267 43 224 37 49
75-79 years===-m--emmmme e e 59 13 46 5 15
Negro
Ages 18-79 years----=wmmeo—mmmo e 448 81 367 74 72
18-24 yearS=em=wmms e e e meee e en 70 24 46 15 16
25-34 yearser=-sercemcmm oo T 95 13 82 13 11
. 35-44 yearsememmmmcmmme e el 99 21 78 12 15
"45-54 years------ R e L E 98 15 83 18 18

lincludes 56 examinees classified as other than white or Negro. This group consists almost en-
tirely of Orientals and American Indians.
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Table 3: Sample frequencies for study population by age, race, and gravidity—Con.

Gravidity—Continued

11 or 6 or

3 4 5 6 7 8 9 10 more 4-5 more Unknown
524 373 234 142 101 76 95 52 29 607 495 2
33 16 11 2 2 1 0 0 0 27 5 0
143 101 57 27 23 8 5 1 1 158 65 1
147 110 68 37 17 17 18 17 8 178 114 1
119 77 50 34 27 15 28 12 8 127 124 0
54 37 27 19 10 10 20 11 5 64 75 0
23 26 18 20 21 21 16 9 6 44 93 0
5 6 3 3 L 4 8 2 1 9 19 0
481 329 194 119 79 59 63 31 20 523 371 2
27 12 6 2 1 1 0 0 0 18 4 0
128 84 44 20 15 3 4 1 1 128 44 1
138 96 60 31 13 13 12 9 7 156 85 1
113 73 40 30 23 12 17 5 5 113 92 0
51 33 23 16 8 10 13 8 3 56 58 0
21 25 18 17 18 17 11 7 4 43 74 0
) 6 3 3 1 3 6 L 0 9 14 0
38 39 37 21 19 14 28 17 8 76 107 0
5 4 5 0 1 0 0 0 0 9 1 0
11 15 13 6 7 5 1 0 0 28 19 0
9 12 7 5 3 2 5 7 1 19 23 0

6 3 4 4 3 10 5 3 12 29 0

Includes 56 examinees classified as other than white or Negro. This group consists almost en-
tirely of Orilentals and American Indians.
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Table 4, Estimated mean systolic blood pressures and standard errors for women ages 18-79, by parity, race, and
age: United States, 1960-62

Parity
Race and age
Total|| o | 1| 2| 3| &} s| 6| 721 8|2 45]80F
Total 2 Mean systolic blood pressure in mm. Hg.
Ages 18-79 years--=~--=wc-w- ee 128 131} 129} 127| 130| 136} 134| 143} 155| 148| 132 144
18-24 years-me--mnmmmmmmamaem————— 12 || 113] 10| w12} 11| oo 14| ...| ...l .| .o} 0] L.,
25-34 yearsm--memmcmmccecncanm———— 116 1181 114 114 117 116 115 120] 114 * | *| 116 118
35-44 yearSe~--=emmmmmmmene——e———— 123 {f 125] 123] 123} 121 122] 121} 121| 120 127] 136) 122 125
45-54 yearswe==wcmmmmmmmcccecm———— 134 || 134 1321 136| 129| 1351 139| 129| 140 142} 140( 137 137
55-64 years-- - 147 1] 146 148 | 139| 144 150 150] 149 168) 145] 159] 150 157
65-74 years-- - 160 || 156 161§ 1577 160f 153| 172| 160; 160| 172| 169| 16l 165
75-79 year§-=-c--wrmnoencen—cen—n— 157 Y 156] 162 | 164| 151 156 * * * *| 139| 156 149
Expected value=----=--~-= Frommmmmee- .oo f| 128] 131] 130 129| 131| 133| 135} 139| 146]| 141f 132 139
Standard normal deviate’~w---wwn-- “es 19(-.27] -, 71}-1,791 -.49 91| -.17f L.19] 1,040 1.41] .50 2,02
White
Ages 18-79 years====--==m--- oo || 128)| 131§ 128 127 131 137 135| 146) 157] 149| 133 144
18~24 yearsS~-==cmemm—escccocmmanonan 112 || 113] 110} 11i| 110 109 * ... vee e ool 110 eos
25=34 yearse---ewerm-scccecocomonnn 1 115§ 117} 14| 113t 117| 1154 115 121} 1l6 * *| 115 118
35-44 years-- - 122 122 120] 123] 120f 121 122} 120) 118] 128| 134} 121 124
45-54 years-~ 132 | 133§ 130 132{ 129 135} 138 123 138 * | 145] 136 137
55-64 years-- - 146 || 144| 149{ 138| 142} 150| 150 150( 176] 143] 159) 150 158
65-74 years=--mmeemevocaaecc e 159 || 154] 16| 156 159 1521 170} 156) 160 176 171} 160 165
75-79 years-~--~-wemcsemmccncasana 156 || 156 | 160 | 165 * | 156 * * * * | 134 156 146
Expected value-~--=mremerumcaneaa" cae 128 | 131 129 128 131 133 135 139 146 140] 132 139
Standard normal deviated-e---wnn-a oo j{ =17 |-.33| ~94}-1.15) -,15 1,03| -.20} 1.31] 1.,10| 1.83] .75 2.13
Negro
Ages 18-79 yearse=-ewemen-w=- eee 136 | 135) 143 134 127| 133| 135 142 148 153] 130 146
18-24 years-e=sem-memcocemcae———— 115 )} 117 112] 119] 114 * * e oo o eoe] 111 vou
25-34 years-- 120 || 123 120| 120 123| 121 114 117 * * *| 119 117
35-44 years 132 4| 134 133} 133} 126] 130 *1 1251 131} ... | 148| 128 136
45-54 years-- 148 | 1381 147 | 179 *] 133] 145] * * *) 141} 140 144
Expected value=sr-==sucmmana v 135] 138| 135( 133| 130| 135] 138]| 147} 1481 152| 132 147
Standard normal deviatedemeam-aa-- eeo Il W41|-670 1071 14} -,91]| -.38| -.55] -.441 -.03] .1l4]-.98] -,37
Total 2 Standard error of mean
Ages 18-79 years-r---ewrmoce- ese |l L.l li4y 1.5] 1.0 1.27 3.4 3.2)] 3.7 8.2] 4,7y 1.3 2,0
18-24 yearg=---r-eo---socmcmocnenne .6 7] 1.0 1.9 2,0 2.3 5.9 XX ves XX veel 2.0 ces
25-34 years A 2.41 1.2 9] 1.4] 1.5} 2.3| 4.5%1 6.2 * *] 1.2 3.2
35-44 years 94 2.3]| 3.6 .8 61 1.1) 2.31 2,21 2.5| 6.6 5.0] 1.1 l.4
45-54 years 1.4 1.9} 2.3) 3.6 2.1 2.4} 4.4 3.6} 5.3111.1] 4.4] 2.1 2.9
55-64 years 1.8 3.6|2.5| 2.3{ 3.9 4.0 5.4} 7.7] 15.3| 16.0| 10.2{ 3.4 6.9
65-74 years 2.0 3.4] 5.0 6.7 7.5 4,1 6.2 7.6 7.6 110.5 4,7| 4.3 3.8
75-79 years 2,6 ||10.51 5.0 4,11 39.0 | 41.4 * * * * 7.2|12.4 7.7
White
Ages 18-79 yearsm=~~e-mmmmco- eee J] L3 1,210 Lo4) 1.3) 1.2| 3.8| 3.6| 5.2 9.7 4.7] 1.5 2.4
18~24 years-==cmcmcmccecmnccencanna .8 .81 1.3| 1.8) 2,8} 2.5 1 ... een ces vee] 2.1 e
25-34 years---e-m-emceccamcaeconan .7 0f 2.6 1.3 9T sl 1.2 2.5 6.3] 5.2 * *1 .9 5.1
35-44 years--=memmmcneccenem——cana— 7| 2.0] 2.4 .9 ] .61 1.5| 2.3| 2.6f 3.7] 7.0 5.9] 1.2 1.6
45-54 years-memm—-rmmcccmmcc— e ——— .44 2.312,0] 3.2] 2.1 2,7} 5.1| 4.0| 4.5 * 1 5.2} 2.3 2.6
55-64 yearse-cmmmesemccemmcnee———— 1.8 3.8 2.9 2,2 3.4 3.9 5.6 7.7} 24,8117.,1112,8] 3.3 8.1
65-74 years--=smemmmemccene .- 2,091 3.214.9| 6.6 7.8| 4.2 7.2| 8,L| 8.,5|10,9| 3.4} 4.6 5.3
75-79 yearse==em-w=mcmecrcemnnn——— 3,2 ||10.5 41,2 5.0| 54,2 |41l.4 * * * * | 11.4112.4 | 13.4
Negro
Ages 18-79 years--w~ecew=---- eeo |} 3.2] 5.0 7.4] 5.0 3.6 4.7] 5.9 10.4])12,6 | 6.9| 2.7 4.2
18-24 years-sem-cocmmoccumccnna——e L.5|} 1.7 3.7 8.9 2.3 * 1 .. oo vee ees (28,2 e
25-34 years-=---remecmceem— s ee—.— 2.0 )] 3.8)3.3] 4.7) 441 4,5] 4,0 4.4 % * *) 3,6 5,2
35-44 years----weo-semmmcanmconana 2,91 4.011.6| 5.0| 5.6 3.8 *| 4,21 33,7 ...} 9.5] 2.9 3.6
45-54 yearg---~c-mesvecmmeconmacnnn L4 |} 4.1 9.6 | 11,7 * | 14,11 9.4 * *152,5| 8.8} 8.9 6.0

lcivilian, noninstitutional population. Excludes population represented by sample women pregnant at time of
health examination.

21ncludes women classified as other than white or Negro.

3gtandard normal deviate of difference between (inverse) age-adjusted statistic (expected value) for women
classified according to columm heading, and women not so classified.

NOTE: Rel-variances of underlined estimates are larger than ,0625.
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Table 5, Estimated mean diastolic blood pressures and standard errors for women! ages 18-79, by parity,race,
and age: United States, 1960-62

Parity
Race and age 5 P
or or
Total 0 1 2 3 4 5 6 7 8 | morel %5 | more
Total® Mean diastolic blood pressure in mm., Hg.

Ages 18-79 years--- ces 77 78 79 77 78 80 80 83 85 86 79 83
1824 years--~=-cwa-a-x 70 71 68 70 70 69 71l ... ves ven - 69 -
25-34 yearse~--mcomnaax 73 75 74 71 73 74 73 78 69 * * 74 76
35-44 years-wee-cnmaca- 78 79 79 78 77 78 77 77 78 80 87 77 80
45-54 yearsemmecenmnoa= 82 83 80 84 80 83 85 79 82 86 86 83 83
55-64 vearg---=e~--eaox 85 84 85 82 82 85 85 87 98 89 90 85 91
65-74 yearse=-weemenama- 84 82 83 87 86 79 87 81 84 85 88 82 84
75-79 yearg--wec-=cwmaax 79 78 84 80 15 83 * * * * 75 83 77
Expected valu@-wermcn-- vee 77 79 79 79 79 79 80 81 82 82 79 81
Standard normal

deviatet scemaacaeaanon cee .58 -.92f -.09| -2.08 | ~.53 .81 .08 | .98| 1.53|1.71 .08 2,23
White :

Ages 18-79 years--- . 77 78 78 77 78 81 79 82 85 86 79 83
1824 years--cem-eeawna- 70 71 67 69 70 70 L v . - 69 vo
25234 73 74 73 71 73 73 74 78 71 * %* 73 76
35-44 77 76 77 78 76 77 77 76 74 80 85 77 78
45-54 81 82 79 82 80 33 84 79 80 * 87 83 82
55-64 3 84 83 86 82 81 85 85 86 | 101 88 89 85 91
65-74 1 83 81 83 87 86 79 86 80 82 85 89 82 83
75=79 vearS=wmea-meeaan-n 79 78 78 80 80 83 * * * * 73 83 76
Expected valugemmmecacn .o 77 78 78 78 78 79 80 81 82 81 79 81
Standard normal

deviate! eameeammeaenas ves .14 -1.35 .06 -1,32|-,28| 1.20| -,12 | .66( 1,40 1.83] -1.83 .23
Negro

Ages 1879 years--- vee 84 83 87 79 80 80 84 85 87 91 80 87
1824 yearsee=wemesuancen 72 73 70 76 70 66 L vee - vee 69 .o
25-34 vears-=em-a-macaa- 78 82 77 79 73 80 72 79 * * 77 75
35-44 years-eemeocacaan 86 88 86 83 83 82 * 81 87| ... 95 82 88
4554 yearg--m-w-momann 90 83 921 105 * 82 91 * * 86 87 87 88
Expected value-—=rcuca- ‘e 83 84 83 82 82 83 85 86 7 89 82 87
Standard normal 4

deviate’ cemaaaonaoaaos v .80 ] -~.66| 1.29 -.91}-,95| -1.41| -.24} -,11] .08| .711 -1.83 .23
Total® Standard error of mean

Ages 18-79 years--- e .6 .5 .7 .6 .8 1.3| 1.6 | 1.7} 1.7 2.4 .8 1.0
18-24 years=-eo-mmaaca- .5 .5 8] 1.6 1.5 2.4 541 ... voe ces - 1.6 vos
25-34 yearsesmmemcmonon- 51 1.3 .8 .8 .8( 1.0 1.8]1 2.8 5.5 * * .8 2.1
35-44 years-eeeeomeacn- 7|1 1.3 2,0 .5 .81 1.0 2,21 2.2 | 2.,4{ 4.3] 3.3 1.0 1.1
45-54 yearg--macmmanann .7} 1.0 91 1.6 1.2 1.6 1.6 2.6 | 2.9 8.9} 1.4 1.3 1.5
55-64 years=-~=- 9|l 1.4 91 1.6 2,8 1.8 3.3 3.7{ 7.4 7.9] 6.1 1.6 2,8
65-74 years-~ .8 2,1 2.6 2.4 2,9 1.5 3.0 2.9 3.6 2,2 3.9 1.6 1.8
75-79 yearSe-e-e-mcmeao- 1,6 || 2.9 4,71 3.9] 24.6]21.4 * * * *1 3,1 5.4 2,5

White

Apes 18-79 years--- vee .7 .6 .6 .6 .9 1.4 1.7 | 2.6] 2.2} 2.5 .8 1.2
18~24 year§-=emeecmcmcaa- .6 .6 1.0 1.6 1.7 2,6 * e P .o .. 2.3 soe
25-34 years-- 5 1.3 .9 .7 .8 Ll.0 2.1 3.5/ 4.8 * * .6 2,7
35-44 years-- .6 1.0 1.7 .6 .7 1.2 2.2 2.3 2.0 4,5 3.1 1.1 1.4
4554 .8 1] 1.2 8| 1.4 1.1 1.8 2,01 2.8 2.5 *| 2,0 1.4 1.7
55-64 y 9l 1.2 .81 1.5 2,21 1.9 3.9{ 3.6 {13.5| 8.7 [ 7.9 1.9 3.7
65-74 710 2.1 2,6 2.4 3.1 1.5 3.3) 2.7 3.6 2.3 2.1 1.7 1.9
75-79 1.6 | 2.9 | 19.8| 3.7| 28.5|21.4 * * * *| 3.6 5.4 3.1

Negro

Ages 18-79 years--- e 1.2 1.9 3.0 3.5 1.7 2,2| 3.0 6.3] 6.2 2.7 1.2 2,2
18-24 years--=-om=--- - 1.4 |} 1.8 | 3.4 5.0| 2.5][16.5 =3 RSN IR RN ISR B & 53 R
25-34 years- 1.4 2.7 2.3 2.4 2.6 3.2 2.1 3.9 a3 * * 2.7 4.4
35-44 years- 1.4 || 2.6 3.9| 3.0 3.7 3.9 *| 5,3 ]22,5| ... 8.2 3.3 3.3
45-54 yeargememcemaaana L7 2.4 4,81 6.4 *| 6.9 8.2 * *1 32,9 2.0 3.8 2.6

'civilian, noninstitutional population.Excludes population represented by sample women pregnant at time of
health examination.

“Includes women classified as other than white or Negro.

‘Standard normal deviate or difference between (inverse) age adjusted statistic (expected value) for
women classified according to column heading, and women not so classified.

NOTE: Rel-variances of underlined estimates are larger than .0625. 21



Table 6. Estimated mean systolic blood pressures and standard errors for women! ages 18-79, by gravidity, race, and

age: United States, 1960-62

Gravidity
Race and age
11 or 6 or
Total 0 1 2 4 5 7 8 9 10 1 ore 4-5 more
Totalg ystolic blood pressure in mm. Hg
Ages 18-79
years--em—ne-o~- .os || 128 | 131 | 130 129 { 129 137 144 | 146} 146 | 159 | 129 | 142
18-24 years--c=cecmu- 112 | 113 | 110 | 113 114 | 106 * * .o vee oo | 1121 113
25 <34 years--- 116 |1 119 | 114 | 115 115 | 116 113 118 | 113 * *1 115 | 116
35-44 years--~ 123 |[ 125 | 123 ] 123 123 121 127 126 | 130 | 134 1321 122 126
45-54 years--- 134 [ 135 [ 132 | 135 134 { 137 133 135 [ 138 | 138 152 | 135| 136
5564 years--- 147 || 145 § 150 | 139 145 | 149 158 154§ 154 | 151 | 201} l4e | 155
65-74 years--- 160 || 156 | 162 | 158 162 | 143 157 162 | 1751 171 * | 155 | 166
75-79 years-~--c-c-u- 157 |} 159 [ 153 | 163 * * * * [ 138 * * | 149 | 154
Expected value-ww--wun veo M 127 | 132 | 131 130 131 136 141 | 141 139 141 | 130( 138
Standard normal
deviated mmcmacmuoao cee .53 | -.24 ) -.50 -.32| -.84 .28 | 1.11 [1.21}1.74[1.66 ] -.69|2.51
White
Ages 18-79
years ~=-mmmcmsan oo J[ 228 ] 131 | 129 130 | 129 138 147 § 146 147 | 163 | 129 | 142
18-24 years--=--vee-- 112 || 113§ 110 | 112 116 | 103 * *| ... ves oo | 112 *
25-34 years--- 115 | 118 | 113 | 115 115 | 116 113 * * * 1 115 115
35-44. years ----c---c- 122 Jt 124 [ 120 | 122 122 | 120 128 128 | 125 132 ] 130 | 121 ] 125
45 ~54 years -e-me=-=man 132 || 134 | 128 [ 133 134 | 133 132 136 | 140 146 * | 133 | 137
55-64 years----w-w-a- 146 || 144 } 150} 138 145 | 149 162 154 | 155} 149 * | 147 | 156
65-74 years-~= 159 ]| 155 [ 162 | 156 162 | 143 154 165 | 175| 172 %1 154 ] 165
75-79 years--o-ceco-- 156 {} 159 | 152 | 164 * * * * * *| ... | 149 | 154
Expected value------- oo || 227 | 131 | 131 129 | 131 136 142 | 140 139 138 | 130 | 138
Standard normal
deviated ~—m~cmacann .e .30 ) -.53 | -.70 12 | -.82 .60 1.62 [1.11/1.51[1.98])-.3812.92
Negro
Ages 18-79
years ---=se-==c.- oo || 134 137 | 139 126 | 133 139 138 | 152 | 154 | 153 | 129 | 145
18-24 years--- 115 || 117 | 110 | 118 * * * ves vee ves oo | 109 %
25-34 years- 120 123 119 126 119 114 114 117 * ven oo 117 118
3544 years 132 132 135 133 126 134 * ® | 157 | 140 ¥* 129 135
45-54 years-- 148 140 154 153 * [ 159 * * 140 158 ¥* 157 139
Expected value---=o-- .o 132 139 136 130 132 143 144 152 147 155 131 146
Standard normal
deviated--cecmmonc- e .68 | -.22 | .64 -1.10| .08 -3.3[-1.28 | -.09]1.17 [ -.23 ) -.441 -.35
Total? Standard of mea
Ages 18-79
Yyears -m-wemnmenae .o f| .0 1.5§ 1.5 1.4 1.6 2.5 2.7) 4.0| 4,0]11.0] 1.2 1.5
18-24 years~w-w-wema-o .6 7 1.2 1.9 4,11 2.9 * * cee veu ‘oo 2,8 28,7
25+34 years---e-cenn- .7 2.6 1.2 1.0 1.8 1.9 2.9 8.1 6.4 % % 1.2 1.9
3544 years--mammoaa-n 911 1.8 4.5 .8 1.0f 1.5 9.8 4,31 6.2 4.,2(10.4 B 2.4
45<54 years--cem-meen 1.4 2.3 ] 2.2 | 3.0 3.3 3.3 4.4 7.4 3.410.0(39.2| 2.4 2.1
55-64 years--m-emwu-- 1.8 ] 3.6 | 2.8 2.5 3.1) 3.9 11.6] 39.5] 8,2| 8,5|27.6| 2.2 5,2
65-74 years-—=ar===u-n 2.0} 3.5 5.2 | 5.6 4,11 9.5 5.7 5.2 | 7.3| 7.6160.,4] 5.9 3.6
75-79 years-e-—-c==u- 2.6 ||11.6 | 7.7 | 3.6 49.4 * * *110,2 * *| 4.6 5.8
White
Ages 18-79
years oo [P X3 1.3] 1.5 1.1 1.5 2,2 3.8 2.4 3.2 | 4.9 5.1112,8} 1.4 1.6
18-24 years-- .8 81 1.51 2.0 2.2 3.8 | 4.7 * * L ‘e een | 3.8 *
25-34 years- 0 2.7 1.4/ 1.0 1.3 1.2| 2.0 2.6 2.6 * * * * .91 1.9
35-44 years- 1.6 3.1 1.1 1.4 1,2 1.8 2.8 12.4 4,91 6.6 5.0(14,4 ] 1.0 3,0
45 <54 years 1.4 2.8y 1,71 2.9 2.0 3.3 3.7 3.0 3.7 8,81 4.4126.1157.9] 2.5 2.3
55-64 years 1.8 §) 3.7 3.1] 2.6 2.9 3.5} 3.9 7.0]14.0{ 39.5]| 9.8/ 12.4 *1 2,21 6.0
65-74 years 2,0 J|'3.3| 5.4 5.5 5.2 4,2 9.6 10,1} 4.8 6.4 (10,8 10.2 *| 6,01 4.3
75-79 years 3.2 111.6 {39.8 | 5.4 *| 49,4 * * * * [13.4 *I ... | 4.6 8.2
Negro
Ages 18-79
years --~-swmcnn= oo | 3.0 5.8 4,1 7.1 3.3] 6.8 12.8 5.2 | 6.7 5.6|10.3 ) 4.0 4.7
18-24 years 1.5 1.4} 3.2| 6.3 3.2 * 1 56.4 * ves ces ‘e eee | 27.6 *
25-34 years 2.0l 5.4 2.4/ 4.4 4,9 6.4] 3.9 15.2 ] 32.2 Fl ves oo ] 3.9 5.4
35-44 years 2.9 4.9115.1} 6.2 4.4 5.21 7.4 * *139.3] 12.4 *1 5,0 3.4
45 -54 years 4,4} 5.8 111.3] 7.9 9.3 *|18.9 * *( 7.0]17.1 *114,0 | 5.4
icivilian, noninstitutional pbpulation. Excludes population represented by sample pregnant at time of health ex:

amination.

2Includes women classified as other than white or Negro,

3Standard normal deviate of difference between
sified according to column heading, and women not so classified.

NOTE: Rel-variances of underlined estimates are larger than ,0625.
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Table 7. Estimated mean diastolic blood pressures and standard errors for women' ages 18-79, by gravidity, race, and
age: United States, 1960~62

Gravidity
Race and age
11 or 6 or
Total 0 1 2 3 4 5 6l 7 8 9 10 more 4~5 more
Tatal” Mean diastolic blood pressure in mm. Hg.

Apoes 18-79 years- ‘e 77 78 79 77 78 79 80 81 82 84 87 89 78 82
18-24 yoargee=-=mme-- 70 71 67 70 70 711 68 * ¥ 1oL, een ves 70, 69
25-34 yearge==-noee-- 73 75 73 73 73 73 73 75 74 75 74 * * 73 75
35-44 yoarsme=mneeu-- 78 79 80 78 77 77 78 74 82 80 81 87 83 78 80
45-54 yeargeeemmeenn~ 82 83 81 82 80 83 85 83 78 81 87 83 89 84 83
55~64 yrars-=s=-e—msee 85 85 86 83 82 83 82 87 91 93 87 90 * 83 91
6574 years--meememne 84 81 84 86 87 82 78 84 83 85 88 S0 * 80 84
75-79 yoorges=-—=—=--- 79 80 77 82 71 % ¥ * * % 75 * * 80 79
Expected valupees-en- aes 77 79 73 78 79 79 80 80 81 82 81 82 79 81
Standard pormal

deviate! mmmmanmneas ‘e .82 | -.79 |-.05|-1.45| -.94|-.28} .13 ] .44 ) .94 (1.54 [2.72 .86 [ -.89 | 2.44
White

Ages 18-79 years- ees 77 78 78 77 78 78 80 80 83 82 87 93 78 82
18-24 yoargee=mmema=- 70 71 67 69 70 71 66 * ¥* ¥* ‘e cen vos 69 *
25=34 yoars=e=e=- —— 73 74 72 73 73 72 73 73 75 * % * * 72 74
35-44 yearse-mmeemnmw 77 77 77 77 77 77 77 75 82 79 77 85 82 77 79
45-54 yoarsmemcmaea-- 81 82 79 81 80 82 83 83 77 80 86 88 * 83 82
55-64 years- - 84 84 86 82 81 83 82 86 92 93 86 87 * 83 90
65-74 years- - 83 80 84 86 87 82 78 83 81 86 85 20 * 80 84
75-79 yoaxsge- 79 80 13 80 kg * ¥ * % * 73 * ces 80 79
Expected valug==-=-== e 76 78 78 78 78 78 79 80 81 81 81 81 78 80
Standard normal

deviate’ mmemmmecana e .39 |-1.19 |-.23| -.89| -.44|-.55| .22 .59 ]1.36| .68 |{2.40| 1.25]|-.68| 2.95
Negro

Apes 18-79 years- .o 85 82 86 80 80 84 84 82 81 93 92 84 82 96
18+24 yoarg=-ememane- 72 73 69 75 68 % 1 ... * | ... ‘s aee aes 72 *
25-34 yearg=s-memcon- 78 81 77 83 77 77 73 82 74 69 * | ... aes 76 76
35=44 yearg=mreeacee- 86 87 86 86 84 80 90 74 %* * | 103 90 ] 83 86
45=54 yeargere=mmeee- 920 87 92 90 91 % 97 % %* *| 790 86 * 96 86
Expected valug=mmee-= “es 82 84 83 84 82 83 85 84 84 89 89 89 83 86

Stindard normal ’
deviate! smmmecaanas veo |} 2,12 -.92]1.28| -.79}-1.44| .17|-.50 | ~.47|-.68]1.59 |1.23| -.86)-.47| -.15
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Table 8. Estimated hypertension rates (per 100 women) and standard errors for womenlages 18-79, by parity, race, and
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5.0
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5.7
8.6
statistic (expected value) for women classi-

25.0
2.4
8.3
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2.5
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2.1
8.7

1.9
1.9

8.4
Excludes population represented by sample women pregnant at time of health
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1.9

Negro
White
Negro

Total2

1
1
1
]
]
]
]
[}
1
1
1
1
]
1
)
¥
t
1
)
]
w
H
o
@
>

Ages 18-79 years----w-=----

Ages 18-79 years--e-~=ww-
years==m--~mmcmemm—een———

b - ELL LT L ELEL LIRS
YeAr§mwmmmmmem e camma—an
Ages 18-79 years---------
Jear§-——wemm o n——— e
YearS-=--mesmmmmcmcaam———
yeargeem-mccommcccemaoann
b T
yearg-=--smemcesemcenana-
yearsgem-=me=-==
years-=-w~=====
yearse=--~nm===
years-=e=mm-=uos
yearg---=~cm=m=

Ages 18-79 years-w~---=w=-
years---=mm--mmmcm———omee

[}
10
0o
H M
T o
(O
>

NOTE: Rel-variances of underlined estimates are larger than .5.

4

35-44

45-54
3Standard normal deviate of difference between (inverse) age adjusted

“Includes women classified as other than white or Negro.
fied according to column heading and women not so classified.

1givilian, noninstitutional population.

24 years--=----memccnnmnoone
examination.

25-34
34

35-44

4554
34

35-44

45-54

1824 years---mmmccemmcncnnmunn
]

18-24 years=cwmm-mwamscnemoeonn
75-79 years-=---=cmcrmoccwaaoann

25-3
18-
75-79

Standard normal deviated-------
18-24 yearg-=--===m-mammomcaaac

Expected value-~-c-wa~-

35-44
45-54
55-64
65-74
25~

55-64
65-74
25-

24



Gravidity

and age: United States, 1960-62

Estimated hypertension rates (per 100 women) and standard errors for women® ages 18-79, by gravidity, race,

Table 9.
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statistic (expected value) for women classi-

excludes popuIation represented by women pregnant at time of health exami-

, noninstitutional population,
1Standard normal deviate of difference between (inverse) by adjusted

fled according to column heading and women not so classified,
NOTE: Rel-variances of underlined estimategs are larger than .5.

2Includes women classified as other than white or Negro.

leivilian

nation.




APPENDIX

The sample design of the Health Examination Sur-
vey program in which the data for this study were col-
lected, embodies a number of features toreduce survey
costs and sampling variability with optimum balance,
Sampling was carried out infour distinct operations, The
first three involved clusters of sampling units of suc-
cessively smaller size-—counties or groups of counties
(primary sampling units), segments (clusters of house-
holds) defined for use in the population census, and
households (which may be thought of as clusters of
adults), The fourth and final step in sampling consisted
of selection of sample persons from the sample house-
holds, The primary sampling units were highly strati-
fied, and were selected with probability proportional to
size by a controlled selection technique.?0

In the estimation procedure, a measure (for ex-
ample, systolic blood pressure) for a sample person
is multiplied by a statistical weight which is the re-
ciprocal of the probability of the selection of the person
in the sample,

Two weighting adjustments were algso made to in-
crease the extent to which the national population is
represented by the sample, The first of these is referred
to as the "firsyastage ratio adjustment.” This consisted
of adjusting the statistical weight for each sample per-
son in each of the primary sampling units so that the
population in the stratum represented by a particular
primary sampling unit (PSU) was forced to equal the
complete enumeration indicated by the 1960 population
census, The second adjustment was a poststratification
by age and sex, In this procedure, the statistical weight
for each person is adjusted so that the final national
estimates from the survey agree exactly with popula-
tion estimates for the country as a whole for 12 age-
sex classes based on the 1960 census and projected to
October 1, 1961 (the mid-point of the survey).,

Prior to making the poststratification corrections,
a small nonresponse adjustment factor was applied to
the statistical weight which had the effect of imputing
the characteristics of examined sample persons to the
13.5 percent of the selected sample adults who were
not examined, (Details of these procedures are given
in reference 12,)
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It is clear from even the above rather summary
and abridged account of the process that the sample
design and estimation for this survey were ""complex"
in an operational as well as a statistical sense, This
means that certain algebraic relationships of classical
statistical theory among measures which may be de-
rived from the sample cannot be used to evaluate
the precision of the estimates, For example, if a
simple random selection of persons had been made
and a measure of interest (e.g., systolic blood
pressure) recorded for each sample person, mean
blood pressure for the population would be estimated
x, , where w; is the statistical weight of

as f‘: 2“’!

Zw;
the ith sample person, and the calculated standard

error of this estimate would be:

1

z 2

2
w; (%~ %)
x le

which inAturn would be used to evaluate the extent
to which X might reasonably be expected to vary from
the "true' or population mean systolic blood pressure
due to the fact that a sample was used,

Similarly, in using a regression model it may be
postulated that systolic blood pressure is related to
age, parity, and body weight by the relationship

¥- B + Fz"‘"z"‘a'a?a

_where ¥ represents systolic blood pressure, and the

%X, measures of age, parity, and body weight re-
spectively (measured from their mean values), Again,
if a simple random selection of persons had been
made, the parameters §; may be estimated by
B=(xx"'xy where § is the vector of the three
regression coefficients in the immediately preceding
equation, Y is the vector of measures of systolic blood
pressures for the sample persons, X is the matrix
of measures of the other (independent) variables for
the sample persons, X’is the transpose of X and
(XX’y is the inverse of the matrix XX’ For a
simple random sample of persons, the measures of



precision of the éstimates A may easily be computed
as ¥ 'ﬁ\=a'2(XX') where $§ is the vector of sampling
variances of 8 (corresponding to §2 for the estimate of
medn systolic blood pressure discussed previously),
and ¢%is a (scalar) measure of the variance of the
variable measures,

For the highly complex design of the survey
from which the data in this report were based such
straightforward algebraic relationships for estimation
of sampling variability as given in the above examples
are not appropriate. Although a considerable body of
theory is available to permit such estimation for cer-
tain situations of clustering of elements, stratification,
multiplicity of sampling stages, etc., the extent to which
these measures were applied in the Health Examination
Survey design (to reduce both sampling variability and
survey costs) was such that it has been impossible,
or at least impracticable, to develop such direct
algebraic expressions for this sample design.

Instead a simulation type technique was used which
is equally appropriate mathematically and potentially
more effective than direct algebraic calculation in
analytical applications. The elements of this procedure,
which was used to estimate the sampling variability
of the statistics presented in this report, may be
enumerated as follows, using estimation of a simple
correlation coefficient r, where the subscripts in-
dicate systolic blood pressure and parity, respectively,
as an example,

1. The weighting factors described above are included
in the estimator, For the parameter of interest,

fyp o the estimator is:
. F‘.xli X3, W

r,= 2
12 [(L‘xfl wp) (Zxy; w‘)]%

IThe actual computations were carried out using teansformed data,
f.e., with a constant subtracted from the measure. Basic calculations
were done in double precision on an IBM 360-40 computer using a
generalized program written by Mr. Martin Frankel and Mr. Neal Van
Eck of the University of Michigan Institute of Social Research. The
program was written under the direction of Professor Leslie Kish under
contract with the National Center for Health Statistics. Ancillary
calculations (z-transforms, supplementary partial correlation
calculations, ete.) were programmed in double precision by the senior
author uxing the more accessible and flexible Univac 1108 installarion
of the National Burcau of Standards.

2. The model is conceptualized as a random selection
of two PSU's from each of 26 strata.

3. Half-sample replicates are delineated, Each half-
sample replicate consists of data for one PSU from
each stratum, e.g., about half of the total sample,
The total number of possible different half-sample
replicates is  2%°,

4, The estimator of interest, #;, is calculated for
each half-sample replicate,” with appropriate modi-
fication of statistical weights.

5. The value of the correlation between half-samples
is such that it can be shown that for a particular
half-sample, the expected value E(f), -#,) is an
estimate of the variance of the estimate £, from
the total sample,?? Therefore the expected value
of the average of the 28 squared differences
Szx’-‘lz =L 282:_1 (#t,-#,# is an unbiased and su-
perior estimate of variance of #,,. Specifically,

for the 28 half-samples used for the problems in

this report, if £}, is the correlation coefficient
as estimated for the ith half-sample replicate and

?12 is the corresponding estimate for the total

sample, the sztatistic .

S P2 =28 21-1('}‘12- fi2)
is used to estimate the sampling variances of the

correlation coefficient of interest, 7,

The preceding necessarily rather summary and abridged
account is given as illustrative of the methods applied
to the data presented in this report, Discussion of
detailed theoretical concepts such as a minor bias
accruing in the balancedhalf-sample replication method
when a nonlinear estimator, e.g., the correlation co-
efficient, is used, have been avoided. Also, as pointed
out in the text material, a z-transform should be

min practice, PSU’s are selected for inclusion in the half-samples
under a set of constraints which permits use of a much smaller number
of half:sample replicates. The method was developed by McCarthy,
Simmons, and Losee; it is referred to as balanced half-sample
replication and gives a result numerically equal to that which would be
obtained by operating with all possible half-sample replicates. (For
these data, 28 halfsample replicates of the possible 22°  suffice.)
Details of this aspect of the procedure are published in references
21-23. The first large-scale use of the method was made by Simmons
and Losee with means and proportions estimated from Health
Examination Survey data. An account of the theoretical development
and computer program is given in reference 21.
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(and was) used to estimate confidence intervals in the
case of the correlation coefficient, Readers interested
in full mathematical rigor should refer to the refer-
ences cited. The text and tables of this report contain
sufficient data to evaluate the extent to which the
theoretical assumptions of the correlation and regres-

Table. Estimated mean blood pressure by weight and race for women* ages 18-79:

sion models are met by the data, with the exception
of the implied linearity between blood pressure and
body weight, This information, which relates to an
assumption of the model rather than to an element
of primary analytical interest, is shown in the ap-
pendix table below.

United States,

1960-62
Systolic Diastolic
Body weight
Total? White| Negro Total? White | Negro
Mean blood pressure in mm. Hg.

TOtal==mmmmmmmemccecccac—meccce e 131 130 137 79 78 84
Under 103 pounds-=---m==--ecmcneme e cce e 117 117 117 70 70 72
103-125 pounds=w===mmecmmmcrcc e cc e~ 121 121 131 73 73 80
126-148 pounds-===cmewrmcemcammca e e —a e 129 130 132 78 78 81
149-171 pounds-==--=~mrm=mccmrm e c e e 138 138 141 82 82 85
172-194 poundS-==r=~===rmecrccre e —an——— 1 142 142 144 85 85 88
195-217 pounds=~==w~cmemccmme e an e e 150 152 144 90 90 87
218-240 pounds 151 148 159 91 88 97
241-263 pounds 152 149 160 95 90 105
264 pounds and over 161 153 177 929 91 114

l¢ivilian, noninstitutional population.
nant at time of health examination.

Excludes population represented by sample women preg-

?Includes women classified as other than white or Negro.

00O
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Series 1.

Series 2.

Series 3.

Series 4.

Series 10,

Series 11,

Series 12,

Series 13,

Series 14,

Series 20.

Series 21,

Series 22,

VITAL AND HEALTH STATISTICS PUBLICATION SERIES

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

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

Analvtical studies.—Reports presenting analytical or interpretive studies basedon vital and health
statistics, carrying the analysis further than the expository types of reports in the other series,

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

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

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

Data from the Institutional Population Surveys — Statistics relating tothe health characteristics of
persons in institutions, and their medical, nursing, and personal care received, based on national
samples of establishments providing these services and samples of the residents or patients,

Data from the Hospital Dischavge Survey.—Statistics relating to discharged patients in short-stay
hospitals, based on a sample of patient records in a national sample of hospitals,

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

Data on mortality.—Various statistics on mortality other than as included in regular annual or
monthly reports—special analyses by cause of death, age, and other demographic variables, also
geographic and time series analyses.

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

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