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Abstract: Blood pressure levels obtained on two occa-
sions, one year apart, were evaluated among 212 children.
An overall correlation of .65 was obtained for systolic pres-
sure and .43 for diastolic pressure. The results suggest that
adult levels of correlation are not reached in childhood and
that screening programs must consider the relative lability
of children's measurements in establishing referral criteria.
(Am J Public Health 69:1175-1177, 1979.)

In adults, the risks' 2 and benefits3' 4 from reduction of
high blood pressure have been well described. Recent stud-
ies of hypertension in childhood5-32 suggest prevalence rates
of 0.9 per cent7 to 13.4 per cent5 with estimates of persistent
elevation ranging from 0.6 per cent5 to 2.5 per cent.'6

The magnitude of this problem and the ability to reduce
morbidity and mortality from persistent elevations in adults,
suggests the possibility of developing preventive programs
during childhood. To identify children at high future risk for
hypertension as adults, however, requires a high predictive
value of childhood pressures. The Pearson correlation coef-
ficient,33 a descriptive measure of the magnitude of associa-
tion between blood pressure levels in the same individual
measured at two different points in time, is one estimate of
predictive value. In adults aged 35 to 70 years whose mea-
surements were made four years apart, such correlations
were approximately 0.6 for systolic and 0.4 for diastolic
pressures at all ages.34 Corresponding values for infants and
children have been lower in each of several geographic loca-
tions.35-39

In this report we evaluate one year correlations for
blood pressure among 212 white children in Miami, Florida.
Of these, 101 were offspring of 42 men who had suffered a
myocardial infarction (MI) before age 50 (cases), and 111
were children of 42 healthy men (controls). This evaluation
includes the effects of age, gender, and body size as well as
public health implications of these findings.
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Methods

Detailed descriptions of the methods of procedure have
been reported previously.40' 41 At entry and one year follow-
up, two blood pressure readings were taken five minutes
apart on each child. In the following analyses, the mean of
these two values was used. Diastolic pressure was taken to
be Korotkoff sound IV. The one year Pearson product mo-
ment correlation coefficient was used to describe the associ-
ation between blood pressure readings taken on the same
child at these two points in time.33 To evaluate the effect of
gender and age upon these correlations, stratification by sex
and five-year age groups was done. For body size, regression
analysis was used; in this analysis, for each age-sex group, z-
scores of weight/height2 x 100 (Quetelet's Index42) were re-
gressed on blood pressure z-scores, and correlations were
recalculated using the residual values.

Results

The means and standard deviations for systolic blood
pressure among male and female children of cases and con-
trols at entry and one year follow-up are shown in Table 1.
The mean pressures are very similar among children of men
with and without MI, and no systematic differences are ap-
parent among boys and girls. With the exception of diastolic
pressure among children of cases, one year follow-up means
are lower than entry means, a finding which is consistent
with previous reports34 39 and which might reflect greater
familiarity of participants with the study setting.

One year correlations of blood pressure among children
of both cases (systolic = .61, diastolic = .43) and controls
(systolic = .69, diastolic = .44) are all significantly greater
than zero (p < .001). There are, however, no significant dif-
ferences between correlations for children of cases and con-
trols.

One year age- and sex-specific correlations for blood
pressure levels are shown in Table 2. With respect to gender,
the overall correlation for systolic pressure is identical
among boys and girls (.65) while boys have a somewhat high-
er correlation for diastolic pressure (.47) than girls (.35).
Age-specific correlations show no consistent trends for sys-
tolic or diastolic pressures.

Adjustment for body size (weight/height2 x 100) gives a
reduction in all overall age-specific correlations (Table 3).
This positive confounding effect upon the correlations is
most marked in the 0-4 year age group for both systolic
(crude = .53, adjusted = .26) and diastolic pressure (crude =
.58, adjusted = .39).
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TABLE 1-Mean Blood Pressure Levels by Sex, Case-Control
Status, and Time of Measurement

Male Children of Female Children of

Cases Controls Cases Controls
(n = 60) (n =62) (n =41) (n =49)

Systolic BP*
Entry 107 11 109 13 107 11 105 10
1 Year
Follow-Up 106 ± 10 106 ± 13 104 ± 10 104 + 10

Diastolic BP*
Entry 64 9 65 9 64 7 65 9
1 Year
Follow-Up 66 8 64 9 65 8 63± 9

*mm.Hg + Standard Deviation

Discussion

These data show positive one year correlations for
childhood blood pressure which are greater for systolic than
diastolic pressures. There are no differences between mean
levels of blood pressure for children of men with and without
a prior MI, and in addition, the one year correlations are
virtually identical. The values for boys and girls are also
quite similar. Adjustment for body size, however, reduces
the magnitude of all correlations, an effect which is most
marked at the youngest ages, a period of rapid growth. This
indicates that body size has a positive confounding effect on
tracking correlations of childhood blood pressure and sug-
gests that this variable should be considered in the assess-
ment of blood pressure predictability during childhood.
There is no consistent age pattern, but in general, the one
year correlations for these children are lower than those re-
ported in adults at four year intervals of follow-up. On the
other hand, these correlations are generally higher than
those reported from other studies of childhood popu-
lations.36-39 This apparent discrepancy must be due, at least
in part, to the shorter interval of follow-up in the present
study since it has been shown that the magnitude of correla-
tion decreases with increasing intervals between measure-
mentS.38' 39

These results have implications for the use of single ca-
sual measurements of blood pressure in screening programs
of children. While blood pressure measurements in adults
have been shown to be highly correlated with future cardio-
vascular disease,43 long-term longitudinal studies relating
single blood pressure measurements in childhood to future
cardiovascular disease risk have not been done, and several
short-term investigationsl2' 16. 27. 30 among children have
failed to confirm the adult findings. In the data of Clarke, et
al.,3 in fact, the probability of a child remaining in the high-
est quintile for repeated examinations at two year intervals
was less than 20 per cent for systolic pressure and approxi-

TABLE 2-Correlations for Systolic and Diastolic Blood Pres-
sure by Age and Sex*

Systolic BP Diastolic BP

Age (yrs) Boys Girls Total Boys Girls Total

0-4 .44 .75 .53 .65 .41 .58
(20) (11) (31) (20) (11) (31)

5-9 .62 .48 .57 .45 .35 .38
(33) (25) (58) (33) (25) (58)

10-14 .71 .70 .71 .18 .42 .24
(50) (36) (86) (50) (36) (86)

15-19 .44 .54 .50 .69 .21 .44
(18) (15) (33) (18) (15) (33)

20-24 - - - - - -

( 1) ( 3) ( 4) ( 1) (3) ( 4)
TOTAL .65 .65 .65 .47 .35 .43

(122) (90) (212) (122) (90) (212)

*Figures in parentheses indicate the number of subiects examined.

TABLE 3-Correlations for Systolic and Diastolic Blood Pres-
sure, Crude and Adjusted for Body Size (Weight/
Height2 x 100)

Systolic Diastolic
Blood Pressure Blood Pressure

Age (yrs) N Crude Adjusted Crude Adjusted

0-4 29 .53 .26 .58 .39
5-9 57 .57 .53 .38 .38
10-14 85 .71 .67 .24 .21
15-19 33 .50 .40 .44 .42
TOTAL 204* .65 .53 .43 .32

*8 of 212 children lacked measurement for weight and/or height.

mately 10 per cent for diastolic pressure after six years of
follow-up.

In conclusion, these results strongly suggest that child-
hood screening programs should not rely on single determi-
nations of blood pressure, both because of the likelihood of
misclassification and since active intervention is not recom-
mended for labile hypertension in childhood.44 At the same
time, the potential magnitude of the problem of childhood
hypertension suggests the need for further evaluation of the
short-term variability of blood pressure levels in children, in
order to correctly identify individuals at increased risk as
early in life as possible. As proposed by Rosner,45 such eval-
uation should identify both the number of visits and mea-
surements per visit required to achieve acceptable error
probabilities.
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