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Normative blood pressure references for Korean children and adolescents

Chong Guk Lee, M.D.*‘T, Jin Soo Moon, M.D.*‘T, Joong-Myung Choi, M.D.*‘T, Chung Mo Nam, M.D.”
Soon Young Lee, M.D.", Kyungwon Oh, Ph.D." T and Young Taek Kim, m.D.>F
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The Committee for School Health and Public Health Statistics, The Korean Pediatric Societyf
Division of Chronic Disease Surveillance, Korea Centers for Disease Control and Prevention™

Purpose : It is now understood that blood pressure (BP) measurement in the routine pediatric exami-
nation is very important because of the relevance of childhood BP to pediatric health care and the de-
velopment of adult essential hypertension. There hasn’t been a reference table of BP for Korean children
and adolescents up to now. This study was to make normative BP references and to provide criteria of
hypertension for Korean children and adolescents.

Methods : BP measurements were done on 57,433 Koean children and adolescents (male: 29,443, fe-
male: 27,990), aged 7 to 20 years, in 2005. Heights and weights were measured simultaneously. Oscillo-
metric devices, Dinamap Procare 200 (GE Inc., Milwaukee, Wi, USA), were used for the measurements.
BPs were measured 2 times and mean levels were gathered for the analysis. Outliers of 2,373 subjects
with overweight per height, over +3SD, were excluded for the analysis. For the BP centiles adjusted
by sex, age and height, fixed modified LMS method which was adopted from the mixed effect model of
2004 Task Force in NHLBI (USA) was used.

Results : Normative BP tables for Korean children and adolescents adjusted for height percentiles (5th,
10th, 25th, 50th, 75th, 90th, 95th), gender (male, female) and age(7 to 18 years) were completed. Height
centiles of Korean children and adolescents are available from Korean Center for Disease Control and
Prevention homepage, http://www.cdc.go.kr/webcdc/. Criteria of hypertension (95th, 99th percentile) and
normal range of BP (50th, 90th) adjusted for height percentiles, age and gender were made.
Conclusion : This is the first study to make normative BP tables and define hypertension for the
Korean children and adolescents. Reliability and accuracy of Dinamap Procare 200 oscillometer for BP
measurements remains debatable. (Korean J Pediatr 2008;51:33-41)
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Fig. 1. Distribution of subjects by sex and age. Totally, 57,
433 participants were included for this study (male: 29,443,

female: 27,990)
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Table 1. Regression Coefficients from Blood Pressure Regres-
sion Models by Age and Height
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Table 2. Systolic Blood Pressure of Boys by Age and Height

(mmHg)
Age SBP Percentile of height
(vear) percentiles 5ty 10th 25th 50th 75th 90th 95th
7-8 50th 99 100 101 103 105 107 108

90th 114 115 116 118 120 122 123
95th 119 119 121 123 125 126 127
99th 127 128 129 131 133 135 136

8-9 50th 99 99 101 103 105 106 107
90th 114 115 116 118 120 122 123
95th 119 119 121 122 124 126 127
99th 127 128 129 131 133 134 136

9-10 50th 99 100 102 103 105 107 108
90th 115 116 117 119 121 122 124
95th 119 120 121 123 125 127 128
99th 127 128 130 131 133 135 136

10-11 50th 101 100 103 105 106 108 109
90th 116 117 118 120 122 124 125
95th 120 121 123 124 126 128 129
99th 129 129 131 133 135 136 137

11-12 50th 102 103 105 106 108 110 111
90th 118 119 120 122 124 126 127
95th 122 123 124 126 128 130 131
99th 130 131 133 134 136 138 139

12-13 50th 105 106 107 108 110 112 113
90th 120 121 122 124 126 128 129
95th 124 125 127 128 130 132 133
99th 133 133 135 137 138 140 141

13-14 50th 107 108 109 111 113 115 116
90th 122 123 125 126 128 130 131
95th 127 128 129 131 133 134 136
99th 135 136 137 139 141 143 144

14-15 50th 110 110 112 114 115 117 118
90th 125 126 127 129 131 133 134
95th 129 130 132 133 135 137 138
99th 138 138 140 142 144 145 146

15-16 50th 112 113 115 116 118 120 121
90th 128 129 130 132 134 136 137
95th 132 133 134 136 138 140 141
99th 141 141 143 144 146 148 149

Systolic BP Diastolic BP
Variables
Male  Female Male  Female
Constant a 1045391 103.4481 595567 53.9688
Age (year)
Age-10 B1 152583 122710  0.41282 0.48253
(Age-10)* Bo 024947 -0.07233 -0.00292 0.01780
(Age-10)° B3 -001%47 -0.01175 -0.00265 -0.00061
(Age-10)* B4 000062 0.00230  0.00075 0.00007
Normalized height
(Zht)"
Zht y1 277300 1.92821 0.85444  0.76145
Zht2 yo 017028 0.36102 0.01654  0.14436
Zht3 73 —0.04358 -0.01842 -0.02434 -0.02829
Zht4 y4 0.00177 -0.01651 0.00877 -0.00610
Standard deviation o 12.06416 11.02304  7.93985 7.55387
N 27,403 25657 27403 25657

16-17 50th 115 116 117 119 121 123 124
90th 131 132 133 135 137 138 140
95th 135 136 137 139 141 143 144
99th 143 144 146 147 149 151 152

17-18 50th 118 119 120 122 124 126 127
90th 134 135 136 138 140 141 143
95th 138 139 140 142 144 146 147
99th 146 147 149 150 152 154 155

18-19 50th 121 122 124 125 127 129 130
90th 137 138 139 141 143 144 146
95th 141 142 143 145 147 149 150
99th 149 150 152 153 155 157 158

“Definition of ‘7-8 means all the age from 7 to 8 years, includ-
ing 7 but not 8 years. The other age groups are under the
same rules.

Abbreviation: SBP, systolic blood pressure.
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Table 3. Systolic Blood Pressure of Girls by Age and Height Table 4. Diastolic Blood Pressure of Boys by Age and Height

(mmHg) (mmHg)
Age SBP Percentile of height Age DBP Percentile of height
(vear) percentiles 5th 10th 25th 50th 75th 90th 95th (vear) percentiles 5th 10th 25th 50th 75th 90th 95th
7-8 50th 97 98 98 100 101 103 104 7-8 50th 57 57 58 58 59 60 60
90th 112 112 113 114 115 117 118 90th 67 68 68 69 69 70 70
95th 116 116 117 118 119 121 122 95th 70 70 71 71 72 73 73
99th 123 123 124 125 127 128 129 99th 76 76 76 77 77 78 78
8-9 50th 99 99 100 101 102 104 105 8-9 50th 58 58 58 59 59 60 60
90th 113 113 114 115 116 118 119 90th 68 68 68 69 70 70 70
95th 117 117 118 119 120 122 123 95th 71 71 71 72 72 73 73
99th 124 125 125 126 128 129 130 99th 7% 76 77 77 78 78 79
9-10 50th 100 100 101 102 104 105 106 9-10 50th 58 58 59 59 60 60 61
90th 114 114 115 116 118 119 120 90th 68 68 69 69 70 70 71
95th 118 118 119 120 122 123 124 95th 71 71 72 72 73 73 74
99th 126 126 127 128 129 131 132 99th 7% 77 77 78 78 79 79
10-11 50th 101 102 102 103 105 106 107 10-11 50th 58 59 59 60 60 61 61
90th 115 116 116 118 119 121 122 90th 69 69 69 70 70 71 71
95th 119 120 120 122 123 125 126 95th 71 72 72 73 73 74 74
99th 127 127 128 129 131 132 133 99th 77 77 78 79 79 79
11-12 50th 102 103 103 105 106 108 109 11-12 50th 59 59 59 60 61 61 61
90th 116 117 118 119 120 122 123 90th 69 69 70 70 71 71 72
95th 120 121 122 123 124 126 127 95th 72 72 72 73 74 74 74
99th 128 128 129 130 132 133 134 99th 777 78 78 79 80 80
12-13 50th 103 104 104 106 107 109 110 12-13 50th 59 59 60 60 61 61 62
90th 117 118 119 120 121 123 124 90th 69 70 70 71 71 72 72
95th 121 122 123 124 125 127 128 95th 72 72 73 73 74 V)
99th 129 129 130 131 133 134 135 99th 78 78 78 79 79 80 80
13-14 50th 104 104 105 106 108 109 110 13-14 50th 60 60 60 61 61 62 62
90th 118 119 119 120 122 123 124 90th 70 70 70 71 72 72 72
95th 122 123 123 124 126 127 128 95th 73 73 73 74 74 V)
99th 130 130 131 132 133 135 136 99th 78 78 79 79 30 80 81
14-15 50th 105 105 106 107 108 110 111 14-15 50th 60 60 61 61 62 62 63
90th 119 119 120 121 123 124 125 90th 70 70 71 71 72 72 73
95th 123 123 124 125 127 128 129 95th 73 73 74 74 75 7% 76
99th 130 131 132 133 134 136 137 99th 78 79 79 30 30 81 81
15-16 50th 106 106 107 108 109 111 112 15-16 50th 61 61 61 62 62 63 63
90th 120 120 121 122 123 125 126 90th 71 71 71 72 72 73 73
95th 124 124 125 126 127 129 130 95th 74 74 74 75 75 7% 76
99th 131 132 132 133 135 136 137 99th 79 79 30 30 81 81 82
16-17 50th 106 107 108 109 110 112 113 16-17 50th 61 61 62 62 63 63 64
90th 121 121 122 123 124 126 127 90th 71 72 72 73 73 74 74
95th 125 125 126 127 128 130 131 95th 74 74 75 75 76 7% 77
99th 132 132 133 134 136 137 138 99th 80 80 30 81 81 32 82
17-18 50th 108 108 109 110 111 113 114 17-18 50th 62 62 63 63 64 64 65
90th 122 122 123 124 126 127 128 90th 72 72 73 73 74 74 75
95th 126 126 127 128 130 131 132 95th 7B 75 76 76 77 77 78
99th 133 134 134 136 137 139 140 99th 80 81 81 32 32 83 83
18-19 50th 110 110 111 112 113 115 116 18-19 50th 63 63 64 64 65 66 66
90th 124 124 125 126 128 129 130 90th 73 74 74 75 75 7% 76
95th 128 128 129 130 132 133 134 95th 76 76 77 77 78 79 79
99th 135 136 137 138 139 141 142 99th 32 82 32 33 33 84 84

Abbreviation : DBP, diastolic blood pressure
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Table 5. Diastolic Blood Pressure of Girls by Age and Height

(mmHg)
Age DBP Percentile of height
(vear) percentiles 5ty 10th 25th 50th 75th  90th 95th
50th 57 57 57 58 58 59 59
73 90th 67 67 67 67 638 69 69
95th 69 69 70 70 71 mnT72
99th 74 75 75 75 76 %77
50th 57 57 58 58 59 59 60
3.9 90th 67 67 67 68 68 69 69
) 95th 70 70 70 71 71 7272
99th 75 75 75 76 76 7
50th 58 58 58 59 59 60 60
9-10 90th 67 67 68 68 69 69 70
) 95th 70 70 70 71 71 7272
99th 75 75 76 76 77 7778
50th 58 58 59 59 60 60 60
10-11 90th 68 68 68 69 69 70 70
95th 71 71 71 71 72 73 73
99th 76 76 76 77 77 8T8
50th 59 59 59 59 60 61 61
11-19 90th 68 68 69 69 70 70 71
95th 71 71 71 72 72 73 73
99th 76 76 77 77 78 879
50th 59 59 60 60 61 61 61
19-13 90th 69 69 69 70 70 71 71
95th 72 72 72 72 73 7474
99th 77 77 77 78 78 9 79
50th 60 60 60 61 61 62 62
13-14 90th 69 70 70 70 71 mnT72
95th 72 72 73 73 74 7474
99th 77 77 78 78 79 79 80
50th 60 60 61 61 62 62 63
14-15 90th 70 70 70 71 71 7272
95th 73 73 73 74 74 w75
99th 78 78 78 79 79 80 80
50th 61 61 61 62 62 63 63
15-16 90th 71 71 71 71 72 73 73
95th 73 74 74 74 75 w76
99th 79 79 79 79 30 81 81
50th 62 62 62 62 63 64 64
16-17 90th 71 71 72 72 73 73 74
95th 74 74 74 75 75 % 76
99th 79 79 30 30 81 81 82
50th 62 62 63 63 64 64 65
17-18 90th 72 72 72 73 73 7474
95th 75 75 75 76 76 7
99th 30 30 30 81 81 82 82
18-19 50th 63 63 63 64 65 65 65
90th 73 73 73 74 74 w75
95th 76 76 76 76 77 8T8
99th 81 81 81 32 32 83 83
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. Abbreviation : DBP, diastolic blood pressure.
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