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= Abstract =

Normal blood pressure values and percentile curves
measured by oscillometric method in children under 6 years of age

Jin A Sohn, M.D., Hee Sook Lee, M.D., Kyoung Aha Lim, M.D.", So Young Yoon, M.D.%, Jo Won Jung, M.D.",
Nam Su Kim, M.D.¥, Chung II Noh, M.D.', Soon Young Lee, M.D." and Young Mi Hong, M.D.

Department of Pediatrics, School of Medicine, Ewha Womans University, Pocheon Cha University’,
Kwandong University ! Ajou University 7, Hanyang University §, Seoul National University ',
Department of Preventive Medicine, Ajou University ﬂ, Seoul, Korea

Purpose : Hypertension is defined as average systolic blood pressure and/or diastolic blood pressure that is = 95" percentile
for gender, age, and height on =three occasions. Knowing that blood pressure values increase in children as they grow older,
the purposes of this study were to measure blood pressure by an oscillometric device and to determine normal values and
percentile curves for children.

Methods : Systolic and diastolic blood pressures were measured twice with an oscillometric device in 3,545 boys and 3,145
girls under six years of age, in Seoul. Using this data, we determined average blood pressure values and percentile curves
based on gender and age: we subdivided these values into blood pressures of 50", 90", 95", and 99" percentiles, by
percentile of height. The regression coefficients and standard deviations of the systolic and diastolic blood pressure values
were obtained from linear regression models.

Results : Older boys and girls had higher systolic and diastolic blood pressure values. Older boys and girls in the same
percentile of height for age had higher systolic and diastolic blood pressure values. Taller boys and girls within the same
age group had higher systolic and diastolic blood pressure values.

Conclusion : Blood pressure standards based on gender, age, and height were obtained via an oscillometric method.
Llimitation of this study is that the study population was not from the whole country, but exclusively from Seoul. Nonetheless,
the data from this study will be helpful in diagnosing and managing hypertension in Korean children. (Korean J Pediatr
2008;51:998-1006)
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Table 1. Age and Gender Distribution in Study Group

Age Boy No. (%) Girl No. (%)
<1 month 130 ¢ 3.7) 125 ( 4.0)
1-6 month 305 ( 8.6) 249 ( 7.9)
7-12 month 344 (9.7) 205 ( 9.4)
1 year 299 ( 8.4) 299 ( 9.5)
2 vear 428 (12.1) 411 (13.1)
3 year 573 (16.2) 539 (17.1)
4 year 631 (17.8) 428 (13.6)
5 year 486 (13.7) 452 (14.4)
6 year 349 ( 9.8) 347 (11.0)
Total 3,545 (100) 3,145 (100)
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Table 2. Blood Pressure Levels by Age and Gender

Systolic Pressure Diastolic Pressure

Age (mmHg) (mmHg)
Boy Girl Boy Girl

<1 month 7407140 758%=13.1 30.2=82° 415%86
1-6 month 8371139 814+149 524+121° 499+125
7-12 month 875+t127 837+108 566+99 553%85
1 vear 929+136" 887%126 595+10.2° 570796
2 year 956113 946=107 583E81 5182
3 year 9721105 95%106 575573 581+82
4 year 98411077 9701100 576+70 57.2%75
5 year 103.7+11.0"° 10141100  60.0£7.0 59.4%72
6 year 1059+11.1° 10371107 596468 592470
"P<0.05 significantly different from blood pressure of girl
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Normal blood pressure values and percentile curves measured by

Table 3. Blood Pressure Levels by Age and Percentile of Height (Boys)

oscillometric method in children under 6 vears of age

Percentile of

Systolic Pressure (mmHg)

Diastolic Pressure (mmHg)

Age Blood Pressure Percentile of Height Percentile of Height

5th - 10th  25th  50th  75th  90th  95th 5th 10th  25th  50th  75th  90th  95th

<1 mo 50th 75 76 76 77 77 78 78 43 43 44 44 44 44 44

90th 90 90 91 92 92 93 93 54 5 o4 55 55 55 55

95th 94 95 95 96 96 97 97 57 57 57 o8 58 o4 o8

99th 102 103 103 104 104 105 105 62 63 63 64 64 64 64

1-6 mo H0th 81 81 82 83 83 83 84 50 50 50 51 51 51 51

90th 96 96 97 98 98 98 98 60 61 61 61 62 62 61

95th 100 100 101 102 102 103 103 63 64 64 65 65 65 65

99th 108 108 109 110 110 111 111 69 69 70 70 70 70 70

7-12 mo H0th 87 fetet 88 89 89 90 90 56 57 57 57 58 57 57

90th 102 103 103 104 104 105 105 67 67 68 68 68 65 68

95th 106 107 108 108 109 109 109 70 70 71 71 71 i 71

99th 114 115 115 116 117 117 117 76 76 77 T 77 T T

1 yr H0th 92 93 93 M 94 95 95 60 60 61 61 61 61 61

90th 107 108 108 109 109 110 110 71 i 71 72 72 72 72

95th 111 112 112 113 114 114 114 74 74 74 5 75 5 5

99th 119 120 120 121 122 122 122 79 80 80 80 81 81 81

2 yr H0th 94 94 95 95 96 96 96 58 o4 59 59 59 59 59

90th 109 109 110 110 111 111 111 69 69 70 70 70 70 70

95th 113 113 114 115 115 115 115 72 72 73 73 73 73 73

99th 121 121 122 123 123 123 123 78 7 78 79 79 Kis) 79

3 yr H0th 94 95 96 96 97 97 97 56 56 57 57 57 57 57

90th 109 110 110 111 112 112 112 67 67 67 68 68 65 68

95th 113 114 115 115 116 116 116 70 70 70 71 71 i 71

99th 121 122 123 123 124 124 124 75 76 76 T 77 T T

4 yr H0th 97 97 98 99 99 100 100 57 57 o8 o8 58 o4 o8

90th 112 112 113 114 114 114 115 67 65 68 69 69 69 69

95th 116 117 117 118 118 119 119 70 i 71 72 72 72 72

99th 124 125 125 126 126 127 127 76 T 77 T 78 T T

5 yr H0th 101 102 102 103 103 104 104 59 60 60 61 61 61 61

90th 116 117 117 118 118 119 119 70 i 71 71 71 i 71

95th 120 121 122 122 123 123 123 73 74 74 74 75 5 74

99th 128 129 130 130 131 131 131 79 Kis) 80 80 80 80 80

6 yr H0th 104 104 105 105 106 106 106 58 59 59 59 60 60 60

90th 119 119 120 120 121 121 121 69 69 70 70 70 70 70

95th 123 123 124 125 125 125 125 72 72 73 73 73 73 73

99th 131 131 132 133 133 133 133 78 7 79 79 79 Kis) 79
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Table 4. Blood Pressure Levels by Age and Percentile of Height (Girls)

Systolic Pressure (mmHg)

Diastolic Pressure (mmHg)

Percentile of

Age blood Pressure Percentile of Height Percentile of Height
5th 10th  25th  50th  75th  90th  95th 5th 10th  25th  50th  75th  90th  95th
<1 mo 50th 76 76 76 77 7 78 78 44 44 44 44 44 44 44
90th 90 90 91 91 91 92 92 5 55 55 55 55 55 55
95th 94 94 95 95 95 96 96 o4 o4 58 o8 o8 58 o4
99th 102 102 102 103 103 103 104 63 64 64 64 64 64 64
1-6 mo H0th 79 820 80 80 81 81 81 49 49 49 49 49 49 49
90th 94 94 94 95 95 95 96 60 60 60 60 60 60 60
95th 98 98 98 99 99 100 100 63 63 63 63 63 63 63
99th 105 106 106 106 107 107 107 69 69 69 69 69 69 69
7-12 mo H0th 84 84 85 85 '} 86 86 5 55 55 55 55 55 55
90th 98 98 99 99 100 100 100 65 65 66 66 66 66 66
95th 102 102 103 103 104 104 104 65 65 69 69 69 69 69
99th 110 110 110 111 111 112 112 74 74 74 5 5 75 5
1 yr H0th 89 89 89 90 90 90 91 o4 o4 59 59 59 59 59
90th 103 103 103 104 104 105 105 69 69 69 70 70 70 69
95th 107 107 108 108 108 109 109 72 72 72 73 73 73 73
99th 115 115 115 116 116 116 117 7 7 78 78 78 78 7
2 yr H0th 92 92 92 93 93 94 M o4 o4 58 59 59 59 59
90th 106 106 107 107 107 108 108 69 69 69 69 70 69 69
95th 110 110 111 111 112 112 112 72 72 72 73 73 73 72
99th 118 118 118 119 119 120 120 7 7 78 78 78 78 7
3 yr H0th 94 94 94 95 95 96 96 57 57 57 o8 o8 58 57
90th 108 108 109 109 110 110 110 65 65 68 68 68 68 65
95th 112 112 113 113 114 114 114 i i 71 71 71 71 i
99th 120 120 120 121 121 122 122 T T i T T T T
4 yr H0th 96 96 97 97 98 98 98 57 o4 58 o8 o8 58 o4
90th 110 111 111 111 112 112 112 65 65 69 69 69 69 69
95th 114 115 115 115 116 116 116 i i 72 72 72 72 72
99th 122 122 123 123 123 124 124 T T i 78 78 78 7
5 yr H0th 99 99 100 100 100 101 101 59 59 59 60 60 60 59
90th 113 114 114 114 115 115 115 70 70 70 70 70 70 70
95th 117 118 118 118 119 119 119 73 73 73 73 73 73 73
99th 125 125 126 126 126 127 127 Kis) Kis) 79 79 79 79 Kis)
6 yr H0th 102 102 103 103 104 104 104 59 59 59 59 59 59 59
90th 16 117 117 117 118 118 118 70 70 70 70 70 70 70
95th 121 121 121 122 122 122 123 73 73 73 73 73 73 73
99th 128 128 129 129 129 130 130 7 Kis) 79 79 79 79 Kis)
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Normal blood pressure values and percentile curves measured by oscillometric method in children under 6 vears of age

Table 5. Linear Regression of Blood Pressures by Age and Gender

Systolic Pressure (mmHg)

Diastolic Pressure (mmHg)

Boy Girl Boy Girl

Constant a 95.62377 93.88661 57.81537 57.99326
Age (vear)

Age-3 bl 0.60172 1.97690 -2.33612 -1.21671
(Age-3) b2 0.61326 -0.13778 1.13982 0.40617
(Age-3)° b3 0.45071 0.24247 0.57528 0.42590
(Age-3)' b4 -0.12768 -0.04214 -0.1919 -0.11750
Standard Height (Zht)

Zht gl 0.81048 0.56572 0.36749 0.12996
Zht’ g2 -0.17338 0.00447 -0.21550 -0.13031
Zht? g3 0.00329 0.01493 =0.00070 0.01291
Zht' g4 0.00139 -0.00122 0.00182 -0.00006
Standard deviation s 11.65679 11.14221 8.38930 8.45627
Total number 3545 3,145 3,545 3145
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Normal blood pressure values and percentile curves
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