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The Change of Children’s Blood Pressure and Factors
Affecting the Level of Blood Pressure In Children

Il Suh, Il Soon Kim, Chung Mo Nam, Soon Young Lee,
Hee Chul Oh, Chun Bae Kim, and Eun Cheol Park

Department of Preventive Medicine and Public Health
Yonsei University College of Medicine

To show the distribution and change of blood pressure according to age and to find factors affecting
the level of blood pressure in primary school children, a follow-up study was conducted from 1986 to
1989 on 401 first grade children attending primary school in Kangwha County in 1986 and their parents.

The blood pressure of the children was significantly increased according to age. The average annual
increase was 1.8mmHg in systolic blood pressure and 2.5mmHg in diastolic -blood pressure. The level
of blood pressure did not show any significant difference in both sexes.

Among children who were at or above the 80th percentile of blood pressure in the first grade, 35
and 30% of them have remained at the same level of systolic and diastolic blood pressure respectively
in the fourth grade. But we could not find any significance in the tracking of blood pressure of children
who were at or above the 90th percentile of blood pressure in the first grade.

Weight and pulse rate were shown to be significant factors affecting systolic blood pressure in children
of both sexes and mother’s blood pressure and skinfold thickness were also affected systolic blood pressure
in girls. The variables significantly affecting diastolic blood pressure were arm circumference and pulse
rate for boys and height and pulse rate for girls.
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Table 1. List of variables

Variables Unit Survey period
Children

Systolic BP mmHg 1986 — 1989

Diastolic BP mmHg 1986 — 1989

(Korotkoff phase IV)

Sex 1986

Height cm 1986 —1989

Weight kg 1986— 1989

Arm circumference cm 1986 —1989

Skinfold thickness mm 1987—1989

Pulse per 30 second 1986 — 1989

Body mass index(BMI)  kg/m? 1986— 1989
Parents

Systolic BP mmHg 1986

Diastolic BP mmHg 1986

(Korotkoff phase V)

BP: Blood Pressure
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Table 2. Comparison of multivariate means by ge-

nder using MANOVA
Variables Hotelling-T? Value Significance level
Systolic BP 0.016 0.22
Diastolic BP 0.016 0.23
Arm circumference 0.016 021
Height 0.105 0.00
Weight 0.058 0.00
Skinfold thickness 0.063 0.00
Pulse 0.030 0.03
BMI 0.039 0.01
(mmHg)
L Female
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L 95p
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Fig. 1 Percent distribution of blood pressure by grade and sex in children
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Table 3. General characteristics of study group
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Wshl glom olh7]F]le 38N 48hidAteld] &
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Sex Variables 1986 1987 1988 1989
Male Systolic BP 99.0+ 104 996+ 75 102.6+ 88 103.2+ 9.0
Diastolic BP 635+ 85 64.3+7.1 64.9+10.7 704+ 8.8
Height 1184% 47 123.7£ 5.0 129.5+ 53 134.1+ 55
Weight 21.1+ 238 239+33 265t 4.2 30.0+54
Arfn circumference 175+ 14 177+ 13 188+ 19 194+ 23
Skinfold thickness - 7.2%21 103+ 36 121+ 4.8
Pulse 46+ 59 44+ 6.5 42+ 4.8 42+ 56
BMI 150+ 13 155+ 1.3 158+ 16 166+ 2.2
Father
Systolic BP 122.0* 16.6
Diastolic BP 70.0% 18.5
Mother
Systolic BP 110.0+ 123
Diastolic BP 619+ 134
Female Systolic BP 98.3+10.3 100.7£ 9.3 103.7+ 10.1 105.0+ 9.9
Diastolic BP 64.1+ 88 65.7+ 7.4 66.7t 99 719+ 9.2
Height 1174+ 46 1226+ 49 128.7+ 53 133.8+5.38
Weight 200+ 23 228+ 3.1 255+ 4.1 289+ 51
Arm cricumference 174+ 12 175+ 14 183+ 20 19.0+ 2.1
Skinfold thickness - 83+23 115+ 39 136+ 4.3
Pulse 47+ 70 46+ 6.7 42+ 53 43+6.1
BMI 145+ 1.1 151+ 14 153+ 17 16.1+ 2.0
Father
Systolic BP 120.8+ 13.7
Diastolic BP 710+ 141
Mother
Systolic BP 1099+ 112
Diastolic BP 62.3+ 14.8
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Table 4. Test of means during 4 years using a repeated measure design.

Male Female
Variables
Hostelling-T?  Univariate Hostelling-T>  Univariate
significance level significance level
Systolic BP 0.310* (0.463, 0.000, 0.000) 0.378**  (0.000, 0.000, 0.000)
Diastolic BP 0.589** (0.263, 0.164, 0.000) 0.542* (0.031, 0.015, 0.000)
Arm circumference 1.732**  (0.003, 0.000, 0.000) 1.622** (0.000, 0.000, 0.000)
Height 105.064**  (0.000, 0.000, 0.000) 51.6** (0.000, 0.000, 0.000)
Weight 7.176**  (0.000, 0.000, 0.000) 7.089**  (0.000, 0.000, 0.000)
Skinfold thickness 2.000** ( — , 0.000, 0.000) 3.042* ( — , 0.000, 0.000)
Pulse 0.314** (0.005, 0.000, 0.000) 0.407**  (0.304, 0.000, 0.000)
BMI 0.997**  (0.000, 0.000, 0.000) 1.511**  (0.000, 0.000, 0.000)
**: p<0.01
Table 5. Children in extreme percentiles of blood pressure measurement, 1986 — 1989
1st grade 2nd grade 3rd grade 4th grade
Sex Blood 80th 90th 80th 90th 80th 90th 80th 90th
pressure
N, N m(%) na(%) n(%) nz(%) m (%) n2(%)
Male Systolic BP 48 18 25***(52.1) 9***(50.0) 25***(52.1) 5* (278) 17**(354) 3 (16.7)
Diastolic BP 37 19  13* (351) 3 (158) 14** (37.8) 6**(31.6) 15**(405) 3 (158)
Female  Systolic BP 39 20 23**(59.0) 9***(45.0) 24***(615) 6**(30.0) 13*(333) 2 (10.0)
Diastolic BP 40 24 13. (325) 4 (167) 18***(450) 8**(333) 9 (225) 6*(25.0)
* p<0.05, **: p<0.01, ***: p<0.001
Table 6. Children in extreme percentiles of anthropometric measurement, 1986— 1989
‘ Male Female
1st grade 4th grade 1st grade 4th grade
Variables :
80th 90th 80th 90th 80th 90th 80th 90th
N N; m(%) n2(%) m(%)  nA%) m(%) n(%)
Arm circumference 37 18 20(541)  11(611) 42 20 20(47.6) 9(45.0)
Height 36 20 30(83.3) 18(90.0) = 36 18 28(77.8) 12(66.7)
Weight 36 22 32(88.9) 11(50.0) 38 23 26(68.4) 13(56.5)
Skinfold thickness 38* 18* 22(57.9) 9(50.0) 44* 18* 25(56.8) 11(61.1)
Pulse 47 18 14(29.8) 2(11.D) 40 26 14(35.0) 7(26.9)
BMI 36 18 20(55.6) 6(33.3) 36 18 21(58.3) 9(50.0)
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Table 7. Estimated coefficients of regression of mean blood pressure

Dependent Selected Regression R Significance significance
variables variables coefficient Change in R? level of F.
" Male Systolic Weight 010 023 023 0.00
BP Pulse 0.49 0.29 0.06 0.00
Constant 54.96 0.00
Diastolic Arm circumference 1.36 0.10 0.10 0.00
BP Pulse 0.35 0.14 0.04 0.00
Constant 25.43 0.00
Female Systolic Weight 1.19 0.11 0.11 0.00
BP Pulse 0.53 0.19 0.08 0.00
Mother’s Systolic BP 0.17 0.25 0.06 0.00
Skinfold thickness —0.80 0.30 0.05 0.00
Constant 3947 0.00
Diastolic Height 0.36 0.10 0.10 0.00
BP Pulse 0.35 0.14 0.04 0.00
Constant 6.60 0.00
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g2 viwslgrh(Fgi 2). 24 gdolA SYE FHEY
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olE 9} #2718 1.8—3.9mmHg, o] #7182 3.3~
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Fig. 2 Comparison of mean blood pressure in children
between korea and U.S.A.
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