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=Abstract=

The change in blood pressure and factors affecting the change in blood pressure for
Korean children: A six-year follow-up study

It Suh, Soon Young Lee, Chung Mo Nam and Il Soon Kim
Department of Preventive Medicine Yonsei University College of Medicine

For the purposes of analyzing the distribution and the change in blood pressure according to age and
determining the factors affecting the change in blood pressure, a follow-up study had been conducted for 6
years from 1986 to 1991 for 430 primary school children aged 6 years old in 1986 in Kangwha County,
Korea. .

The mean blood pressure increased according to age. Specifically mean systolic blood pressure increased
from 97.3 mmHg for male and 96.4mmHg for female (at 6 years of age) to 108.8mmHg for male and 112.
1mmHg for female (at 11 years of age). Mean diastolic blood pressure increased from 60.0mmHg for male
and 61.8mmHg for female (at 6 years of age) to 72.9mmHg for male and 73.8mmHg for female (at 11 years
of age). The average annual increase in blood pressure was 2.3mmHg (in systolic blood pressure) and 2.6
mmHg (in diastolic blood pressure) for male ; and 3.1mmHg (in systolic blood pressure) and 2.4mmHg (in
diastolic blood pressure) for female, respectively.

To determine the factors affecting the change in blood pressure, the stepwise regression analysis was
conducted. Children were divided into the three groups(low, middle, and upper) according to the level of
systolic and diastolic blood pressure at the age of 6, and the regression analysis was performed in each
group. For the change in systolic blood pressure, the changes in weight and skinfold thickness or initial
skinfold thickness for male, and the change in weight for female were selected as significant factors for
children in middle and upper group. For the change of blood pressure in diastolic blood pressure, no

variables was significant.
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Table 1. Numbers of children examined in each year

Age(Grade) Male (%) Female (%) Total(%)
6 years(lst) 211(100.0) 219(100.0) 430(100.0)
7years(2nd) 209( 99.1) 214( 97.7) 423( 98.4)
8 years(3rd) 197( 93.4) 204( 93.2) 401( 93.3)
9 years(4th) 181( 86.0) 183( 83.6) 364( 84.7)
10 years(5th) 166( 78.7) 164( 74.9) 330( 76.7)
11 years(6th) 144( 68.2) 159( 72.6) 303( 70.5)




Table 2. Mean levels of study variables between follow-up and withdrawal cases

Follow-up Withdrawal t-value

Sex Variable

cases cases

Male Systolic BP(mmHg) 97.3 97.6 —-0.28
Diastolic BP(mmHg) 60.0 61.0 --1.00
Height(cm) 118.6 116.9 2.21*
Weight(kg) 21.1 20.9 0.57
BMI(kg/m?2) 15.0 15.2 -0.68

(n=144) (n=867)

Female Systolic BP(mmHg) 96.4 95.4 0.67
Diastolic BP(mmHg) 61.8 60.9 1.26
Height(cm) 117.4 117.6 -0.29
Weight(kg) 20.0 20.0 -0.01
BMI(kg/m?2) 14.5 145 0.19

(n = 159) (n = 60)
BP: blood pressure; BMI: body mass index
*p < 0.05
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Table 3. Distribution of systolic and diastolic blood pressure

unit: mmHg

Age Male Female
(years) Mean(S.D.) Mean(S.D.)
Systolic BP
6 973(+ 93 964+ 9.9
7 99.0 (£ 7.5) 100.0 (+ 9.0)
8 102.6 (= 8.5) 103.8 (+ 10.0)
9 103.6 (= 9.1) 105.2(+ 9.6)
10 107.8 (+ 10.8) 110.1 (£ 10.7)
11 108.8 (= 9.9) 112.1 (£ 11.2)

Diastolic BP(Korotkoff fourth phase)

6 60.0(+ 7.2) 61.8(x+ 8.1)
7 62.8(+ 6.8) 652(+ 7.1)
8 64.0(+ 9.8) 66.8(£ 9.1)
9 703 (¢ 8.3) 71.2(+ 8.1
10 714 (+ 8.0) 732(+ 8.2)
11 729(+ 7.2 73.8(+ 17
Diastolic BP(Korotkoff fifth phase)
6 51.7(+ 9.1) 52.2(x 9.1)
7 553 (+ 7.4) 58.1(+ 8.1
8 _ 58.1(+ 11.0) 60.8 (+ 10.6)
9 60.2 (+ 10.3) 61.9(x 9.3
10 62.8(+ 8.7) 64.6 (£ 9.0)
1 67.4(+ 7.9 68.4(x 7.7

S.D.: Standard Deviation; BP: blood pressure
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Table 4. Percentile distribution of systolic and diastolic blood pressure

unit: mmHg

Percentile
Age (years) 10 25 50 75 90 95
Systolic BP in male
6 86.0 90.0 97.0 103.5 1104 114.7
7 89.6 94.0 98.0 104.0 108.4 113.7
8 92.0 96.0 102.0 108.0 114.0 118.0
9 92.0 97.0 103.0 108.0 115.0 119.0
10 95.6 100.0 107.0 116.0 122.8 127.0
11 97.0 100.0 109.0 115.0 122.0 126.7
Diastolic BP* in male
6 51.0 55.0 60.0 65.0 69.4 72.0
7 54.6 58.0 63.0 67.0 72.0 75.0
8 50.6 58.0 64.0 72.0 77.0 79.7
9 60.0 65.0 70.0 76.0 82.4 85.0
10 63.0 66.0 71.0 75.0 82.0 84.7
11 64.7 68.0 73.0 77.0 83.4 85.0
Systolic BP in female
6 84.0 89.0 95.0 103.5 109.0 115.0
7 89.0 93.0 99.0 106.0 112.0 115.0
8 92.0 96.0 104.0 110.0 117.0 123.0
9 94.0 98.0 104.0 111.0 118.0 123.0
10 97.0 101.0 110.0 117.0 125.0 130.0
11 100.0 103.0 111.0 119.0 127.0 132.0
Diastolic BP* in female
6 50.0 55.0 61.0 66.0 71.0 75.0
7 56.0 60.0 65.0 70.0 73.0 76.0°
8 54.0 60.0 68.0 73.0 80.0 81.0
9 61.0 66.0 71.0 77.0 84.0 85.0
10 62.0 68.0 73.0 80.0 83.0 85.0
11 64.0 70.0 74.0 78.0 84.0 85.0

*. Korotkoff phase IV; BP: blooe pressure
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Table 5. Mean levels of anthropometric measures

Age (years)
6 7 8 9 10 11
Male
Height(cm) 118.6(+ 4.7) 123.9(+ 5.0) 129.7(x 5.4) 134.3(+ 5.5) 140.3(+ 5.8) 145.8(* 6.8)
Weight(kg) 21.1(+ 2.8) 24.0(+ 3.3) 26.6(+4.3) 30.2(+55) 345(+69) 39.5(x 84)
BMI (kg/m?2) 15.0(+ 1.3) 156(+13) 15.7(+1.6) 16.6(+ 2.3) 17.4(+25) 184(x 2.8)
Skinfold N.A. 7.2(+£21) 102(+£36) 123(+49) 134(+56) 16.6(+ 8.0)
thickness(mm)
Female
Height (cm) 117.4(+ 4.6) 122.7(+ 4.9) 128.7(x 5.3) 133.9(x 59 141.0(x 6.5) 147.4(+ 6.7)
Weight (kg) 20.0(+ 2.4) 22.8(+ 3.2) 25.5(+4.2) 29.0(£53) 34.2(+6.8) 40.0(+ 8.1)
BMI (kg/m?) 14.5(+ 1.1)  15.1(+ 14) 154(+1.7) 16.1(+2.0) 17.1(+24) 183(+2.7)
Skinfold N.A. 83(x£23) 1L7(x 4.0 13.8(+ 4.5) 14.6(+4.9) 179(x 6.8)
thickness(mm)
N.A.: not available; ): standard deviation
Table 6. Correlation coefficients among variables in male
Initial level of Change rate of
SBP DBP HT WT BMI ST SBP DBP HT wT BMI
Initial level of
DBP 5g#*
HT 26%* .18
WwT 34wk 22% JT4%*
BMI 26%* 17 .20% 81+
ST 21* .15 .25% BTH* .60**
Change rate of
SBP —.33kk  _22% .19 12 -01 .06
DBP —.23* —.54x* .03 .08 -.09 -.04 50**
HT .18 .16 43H* .36%* .14 13 .25% -.08
WT 29%* .16 49F* 60** 43** 50%* .30%* .07 .60**
BMI 24* 11 .30%* 39** 20%* 46%* .26%* .13 94%* .36**
ST .18 .08 .23%* 40%* .38%** ATk .19 .15 .80** 24%* .86%*

SBP: systolic blood pressure; DBP: diastolic blood pressure; HT: height; WT: weight, BMI: body mass index;
ST: skinfold thickncss
**:p <0.001

*p<0.01
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Table 7. Correlation coefficients among variables in female

Initial level of Change rate of

SBP DBP HT WT BMI ST SBP DBP HT WT BMI

Initial level of

DBP ST

HT .14 .09

WwT 17 .04 ST5%*

BMI .12 -.03 .09 S73%*

ST .06 -.02 5% .56** 61%*

Change rate of

SBP — 4T _30** .18 19%* .09 .15

DBP —.36%*% _53** .04 11 12 1 .56%*

HT .18 12 .38%* .32%* .09 19% .20* .05

WT .16 .06 50%* .66%* 46%* 56%* .28%* 13 B3**

BMI .09 .01 .32%* 48%* .38%* 51¥* .24* 11 93+ .38%*

ST .02 -11 17 .39%* A42%* A1%* .16 .20* 1R 28%* 78%*

SBP: systolic blood pressure; DBP: diastolic blood pressure; HT: height; WT: weight; BMI: body mass index;
ST: skinfold thickness
*p<001* :p<0.001

Table 8. Regression equation for the change rate of systolic and diastolic blood pressures according to blood

pressure level at 6 years old of age

Blood pressure level at 6 years old of age

Dependent
variable Lower Middle Upper
Male _ )
Change rate of — 1.9+0.8 Awt~0.3st1 -2.1+41.2Awt-0.5Ast
systolic BP (R2=0.19) (R2=0.46)
Change rate of
diastolic BP — — -
Female
Change rate of 1.0+0.6 Awt ~1.14+0.7Awt
systolicBP — (R2=0.13) (R2=0.26)
Change rate of
diastolic BP —_ —_ —

Awt: change rate of weight; Ast: change rate of skinfold thickness; st1: initial level of skinfold thickness;
BP: blood pressure
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Table 9. Reported mean levels of systolic and diastolic blood pressure of Korean children

Age This Park,et al Choi,et al Park,et al Choi,et al Park,et al Choi
(years) study (1991) (1990) (1989) (1989) (1988) (1968)
Systolic blood pressure in male
6 97.3 107.9 101 100 92.6 92.8
7 99.0 108.1 101 102 99 95.9 95.0
8 102.6 106.7 102 104 102 97.6 97.1
9 103.6 103.6 104 105 102 95.8 99.7
10 107.8 102.1 110 106 102 99.1 102.4
11 108.8 106.1 105 109 105 103.1 105.3
Systolic blood pressure in female
6 96.4 104.1 99 100 91.9 ‘91.7
7 100.0 107.2 102 102 101 95.3 95.8
8 103.8 108.5 102 105 103 96.1 97.8
9 105.2 102.1 104 108 104 98.8 100.4
10 110.1 101.6 108 109 106 102.7 101.9
11 112.1 110.3 110 113 107 107.0 106.1
Diastolic blood pressure in male
6 60.0(53.0) 63.0 66(57) (53) 56.5 (52.3)
7 62.8(54.0) 65.7 (53) 70(60) (53) 58.4 (54.9)
8 64.0(59.0) 65.2 (55) 70(61) 54) 61.5 (54.7)
9 70.3(61.0) 65.0 (55) 72(63) (54) 61.4 (55.2)
10 71.4(61.0) 63.1 (58) 72(63) (565) 64.1 (56.6)
11 72.9(68.0) 65.2 (56) 74(66) (57) 67.0 (57.8)
Diastolic blood pressure in female
6 61.8(52.0) (64.6) 66(58) (53) 60.0 (52.0)
7 65.2(59.0) (66.5) (53) 68(58) (54) 614 (55.2)
8 66.8(61.0) (66.9) (55) 72(62) (56) 59.5 (55.6)
9 71.2(62.0) (63.0) (58) 73(63) (56) 63.7 (56.0)
10 73.2(65.0) (65.4) (58) 75(65) (58) 67.5 (55.8)
11 73.8(69.0) (65.4) (58) 77(68) (57) 69.8 (59.6)
Study area
Kangwha  Hongchun, Kwangju Wonju Seoul Wonju Kyungju
Suwan,Seoul
Sphymomanometers used
Mercury Automatic  Automatic Mercury Automatic  Mercury Mercury
Sphgmo- Recoder Recoder Sphgmo- Recoder Sphgmo- Sphgmo-
mamometer (Dinamap) (Korion) mamometer (Korion) mamometer amometer

(

) : Korotkoff phase V.
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Fig 5. Blood pressure patterns of Korean and American children by age-specific percentiles in both sex
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