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ABSTRACT

Background : Blood pressure measurement is an important diagnostic tool in pediatric practice. An indirect automatic
blood pressure monitor is being used frequently with the oscillometric device. However there are only a few currently
available normative data. Therefore, it was the purpose of this study to establish normative blood pressure values for the
first 3 years of age by the use of one of oscillometric devices, Dinamap. Method : Oscillometric blood pressure was
measured in 2509 infants and young children under 3 years of age from March 2005 to December 2005 in Korea. We
measured children's body weight and height to analyze the correlation of blood pressure with them. Results : Our dis-
tribution curves of systolic and diastolic blood pressure were generally in agreement with published values, but showed
somewhat higher values in small children. During the first three years of life, blood pressure-weight correlation and
blood pressure-height correlation were significant. The correlation between blood pressure and weight seemed slightly
better than that of blood pressure and height in this age group. Conclusion : We established the normal reference values
of systolic and diastolic blood pressure in healthy infants and young children below 3 years of age using automatic non-
invasive oscillometric method. This blood pressure data may be useful in identifying hypertension in Korean children of

this age. (Korean Hypertension J 2006;12(3):27-38)
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Table 1. Distribution characteristics of body weight
A. Boys
Age N Mean S.D. Percentiles
(k) 5th 10th 25th 50th 75th 90th 95th 99th
<im 132 3.9 0.6 3.0 3.1 3.5 3.8 4.3 4.7 5.1 5.7
Im< <6ém 316 6.9 1.6 4.4 4.8 5.7 6.8 8.0 9.0 9.5 10.5
Bm< <12m 350 9.3 1.2 7.5 7.9 8.5 9.1 10.0 11.0 1.4 12.6
12m< <18m 150 10.7 1.2 8.8 9.1 9.9 10.7 11.5 12.2 12.7 141
18m=< <24m 100 12.2 1.5 10.0 10.3 11.0 12.0 13.0 14.5 15.0 16.5
24m= <30m 130 13.5 1.6 11.0 11.5 12.2 13.5 14.6 15.8 16.3 17.7
30m= <36m 134 14.5 1.8 11.5 12.2 13.4 14.6 15.5 17.0 17.7 19.8
B. Girls
. Mean S.D. Percentiles
Age N
(k@) 5th 10th 25th 50th 75th 90th 95th 99th
<im 125 3.7 0.6 2.8 3.0 3.3 3.8 4.1 4.5 4.8 5.3
Im< <6m 255 6.0 1.4 3.8 4.2 4.9 6.0 7.0 7.9 8.6 9.1
Bm= <12m 307 8.7 1.1 7.0 7.3 7.9 8.7 9.3 10.0 10.5 1.7
12m=< <18m 162 10.1 1.2 8.1 8.5 9.4 10.0 10.9 11.5 12.3 13.1
18m=< <24m 87 1.7 1.4 10.0 10.2 11.0 1.7 12.5 13.5 14.0 18.0
24m< <30m 111 13.0 1.5 10.7 11.2 12.0 13.0 14.0 15.0 16.0 17.9
30m=< <36m 127 14.2 1.6 12.0 12.2 13.0 14.0 15.4 16.3 17.0 18.7

*, number of children
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Table 2. Distribution characteristics of height

A. Boys
Age N Mean S.D. Percentiles
(cm) 5th 10th 25th 50th 75th 90th 95th 99th
<im 130.0 52.0 2.6 48.0 49.0 50.0 52.0 54.0 55.0 57.1 59.4
Im< <6m 306.0 61.8 6.4 49.0 51.6 58.0 63.0 67.0 69.0 70.4 73.0
Bm=< <12m 346.0 72.1 3.6 67.0 68.0 69.6 72.0 74.5 77.0 78.4 80.0
12m=< <18m 148.0 79.3 3.4 74.0 75.0 77.0 79.0 81.9 83.0 85.0 90.0
18m= <24m 98.0 84.2 4.1 77.0 78.5 81.0 84.0 87.0 90.0 92.0 93.5
24m= <30m 128.0 89.7 4.0 82.7 85.0 87.0 90.0 92.2 94.5 95.8 101.1
30m= <36m 129.0 93.2 3.6 86.7 89.0 91.0 93.0 95.6 97.7 99.0 101.4
B. Girls
Age N Mean S.D. Percentiles
(cm) 5th 10th 25th 50th 75th 90th 95th 99th
<im 126.0 52.5 3.8 47.0 47.9 50.5 53.0 54.0 56.4 57.0 71.0
im< <6m 249.0 59.6 6.0 48.8 50.0 56.0 60.0 64.0 67.0 68.1 72.9
6m= <12m 298.0 70.5 3.8 65.0 66.0 68.0 70.0 73.0 76.0 77.0 81.0
12m=< <18m 162.0 77.7 3.6 72.0 73.2 75.5 77.9 80.0 82.0 83.4 87.4
18m=< <24m 85.0 84.2 4.5 76.0 78.0 82.0 84.0 87.0 90.0 90.6 95.0
24m=< <30m 109.0 88.9 3.6 83.0 84.0 87.0 89.2 90.8 94.0 95.0 99.6
30m= <36m 121.0 93.1 3.3 88.0 89.0 91.0 93.0 95.0 98.0 98.5 101.4

*, number of children
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Fig. 1. Percentile curves of systolic and diastolic blood pressure in each sex according to age
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Fig. 2. Percentile curves of systolic and diastolic blood pressure in each sex according to body weight




Table 3. Distribution characteristics of systolic and diastolic blood pressure according to age
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A. Boys
SBP", mmHg DBP', mmHg
Age Percentile Percentile
5th  10th 25th 50th 75th 90th 95th 99th 5th  10th 25th 50th 75th 90th 95th 99th
<im 52.4 548 65.0 72.5 82.1 91.6 101.3 115.0 26.0 29.0 345 39.0 45.0 49.5 526 65.0
Tm< <6m 60.0 65.0 74.0 84.0 93.0 102.0 107.0 115.1 34.5 38.0 445 51.0 59.0 67.5 73.0 83.8
6m< <12m 64.8 72.0 79.6 87.8 96.0 102.5 107.4 121.9 42.0 45.0 50.0 555 62.5 69.5 75.1 87.9
12m< <18m 67.8 72.3 79.5 89.0 97.9 108.0 114.7 131.1 43.2 46.3 51.0 57.5 63.0 68.4 76.1 911
18m< <24m 71.2 772 85.3 94.0 106.8 117.7 121.8 131.9 47.5 49.1 545 60.0 68.3 79.2 859 101.0
24m< <30m 76.4 81.2 88.0 95.5 106.0 112.5 117.4 139.1 47.3 50.5 54.3 58.0 65.0 69.0 74.3 87.1
30m< <36m 77.5 825 89.4 97.8 105.5 112.3 116.3 133.1 46.1 50.0 54.0 60.0 645 71.5 76.6 91.3
B. Girls
SBP’, mmHg DBP', mmHg
Age Percentile Percentile
5th  10th 25th 50th 75th 90th 95th 99th 5th  10th 25th 50th 75th 90th 95th 99th
<im 57.0 60.0 65.5 74.0 82.5 92.5 100.9 119.9 30.2 31.6 350 40.0 46.3 53.0 584 759
im< <6m 57.0 62.0 70.5 81.0 90.5 102.6 106.5 112.0 30.0 34.4 41.3 48.0 56.5 66.0 74.1 83.8
em< <12m 66.2 71.0 77.5 825 89.5 99.0 102.8 112.8 44.0 46.0 49.5 545 60.0 66.6 72.0 80.0
12m< <18m 70.6 72.8 78.5 84.3 93.8 101.8 108.9 116.8 42.5 45.0 50.1 55.0 62.0 67.0 72.0 86.2
18m< <24m 72.0 77.0 82.1 93.8 100.5 108.5 114.1 134.0 42.9 47.0 54.0 62.0 66.0 71.1 72.8 91.0
24m< <30m 746 825 87.5 94.5 105.0 112.4 117.4 122.5 458 48.0 52.1 59.8 649 71.0 77.4 985
30m< <86m 80.4 83.0 89.0 95.5 102.5 110.7 117.5 129.5 47.7 50.9 54.0 585 63.5 709 735 87.2
*, systolic blood pressure
T, diastolic blood pressure
Table 4. Distribution characteristics of systolic and diastolic blood pressure according to body weight
A. Boys
el S8P", mmHg o8P, mmHg
(kg) Percentile Percentile
5th  10th 25th 50th 75th 90th 95th 99th 5th 10th 25th 50th 75th 90th 95th 99th
~3.9 53.1 54.7 645 71.0 79.5 89.1 98.4 1150 248 27.5 32.0 38.0 43.5 484 538 65.0
4.0~5.9 53.3 59.5 66.0 76.0 87.0 97.0 105.0 114.4 29.0 33.6 37.0 42,5 49.5 58.0 65.9 85.0
6.0~7.9 62.0 67.0 77.5 84.5 93.0 100.5 104.0 119.4 38.0 41.0 46.0 52.0 58.0 70.0 73.0 87.5
8.0~9.9 68.0 725 79.5 86.5 95.5 103.5 108.0 120.8 42.0 45.0 50.0 56.5 63.0 69.5 75.1 86.8
10.0~11.9 66.6 73.0 82.6 90.0 98.5 109.0 115.4 131.0 44.1 47.0 51.5 57.5 625 71.0 79.0 924
12.0~13.9 75.2 79.5 86.3 95.0 103.3 112.5 121.3 131.8 47.5 50.3 55.0 59.8 65.9 72.0 77.4 945
14.0~ 74.6 85.0 90.3 100.0 107.5 112.9 117.0 134.3 47.1 50.1 553 59.5 658 71.4 77.0 91.2
B. Girls
Weight §8P", mmHg DB, mmHg
(kg) Percentile Percentile
5th  10th 25th 50th 75th 90th 95th 99th 5th  10th 25th 50th 75th 90th 95th 99th
~3.9 54.6 59.0 64.0 70.5 80.0 91.0 100.5 109.5 27.0 31.0 34.0 38.0 42.0 50.3 57.8 75.5
4.0~5.9 57.0 61.0 70.5 78.5 87.5 99.0 106.0 117.8 29.0 32.9 38.6 43.8 51.5 58.0 66.1 77.3
6.0~7.9 63.6 67.3 75.4 82.3 90.1 102.4 106.4 1154 41.0 44.0 46.5 53.0 60.0 67.3 73.0 85.6
8.0~9.9 65.0 71.3 77.0 82.5 90.0 99.0 104.0 109.1 42.7 46.0 49.3 53.5 60.0 65.0 71.4 851
10.0~11.9 71.0 742 81.0 88.5 97.5 106.0 109.6 118.2 42.8 46.6 52.0 57.5 64.0 71.0 73.4 86.1
12.0~13.9 75.0 81.0 86.0 93.5 101.0 112.0 118.0 133.4 46.0 49.0 53.5 59.5 65.0 72.0 79.0 89.2
14.0~ 82.6 85.0 92.5 97.0 107.5 111.9 116.2 120.5 47.1 49.1 545 60.0 650 70.9 76.1 100.7

*, gsystolic blood pressure
T, diastolic blood pressure
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Fig. 3. Percentile curves of systolic and diastolic blood pressure in each sex according to height
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Table 5. Distribution characteristics of systolic and diastolic blood pressure according to height

A. Boys
_ SBP', mmHg DBP', mmHg
in'ngql;t Percentile Percentile
5th  10th 25th 50th 75th 90th 95th 99th 5th  10th 25th 50th 75th 90th 95th 99th
~54.9 53.8| 57.6| 64.5| 72.5| 82.5| 88.9 115.0 | 27.3| 29.5| 35.0| 39.5| 46.3| 52.0 | 56.5| 66.3

55.0~59.9 53.2| 59.2 | 69.9| 80.8| 91.6 {103.2{109.6
60.0~64.9 62.0| 66.5| 76.3| 83.3| 93.1101.6|103.0
65.0~69.9 65.0| 72.5| 79.8| 86.0 | 94.0 {103.0{107.3
70.0~74.9 66.3| 72.0| 80.0| 87.3| 96.0 {103.5|108.0
75.0~79.9 66.0| 70.5| 78.3| 89.0| 97.0 {108.0 |116.6
80.0~84.9 71.8| 76.3 | 84.0| 93.8|100.5(111.3|118.5
85.0~89.9 73.0| 78.5| 86.9| 95.0 |104.3 [117.7 {123.3

135.0| 24.8| 32.5| 37.3| 45.0| 54.8| 60.9| 80.6 [{101.5
110.0 | 34.2| 38.7| 45.0 | 50.5| 58.0| 67.4| 73.9| 84.0
116.0 | 43.0| 45.0| 49.5| 55.0| 61.8| 69.5| 73.0| 83.4
119.5| 41.8| 45.0| 50.0 | 57.0| 62.3| 69.5| 77.5| 92.7
126.7| 44.0| 46.6 | 51.0| 57.0| 63.8| 74.6| 81.6| 95.2
128.0| 44.1| 48.0| 52.9| 58.5| 64.6 | 71.8| 76.6| 98.7
133.9| 45.7| 49.3 | 55.5| 60.0| 66.5| 72.6 | 83.5| 89.0

90.0~ 76.6| 83.0| 89.5| 97.5|106.1 |111.8116.0|138.2 | 46.9| 50.0| 54.0| 59.0| 64.8| 70.0| 76.2| 91.0
B. Girls
_ SBP*, mmHg DBP', mmHg
ALY Percentile Percentile
(cm)

5th  10th 25th 50th 75th 90th

95th  99th  5th  10th 25th 50th 75th 90th 95th 99th

~54.9 57.0 60.0 65.1 73.5 829 92.1 101.3
55.0~59.9 59.0 61.3 70.0 79.0 86.0 98.7 106.1
60.0~64.9 56.3 64.3 71.9 82.0 92.1 106.0 108.0
65.0~69.9 65.7 70.0 77.3 83.0 91.0 100.5 104.6
70.0~74.9 63.9 71.1 76.4 82.0 90.0 99.5 105.0
75.0~79.9 70.1 725 78.9 83.3 92.6 101.4 107.4
80.0~84.9 724 77.0 81.8 90.5 99.1 107.3 111.9
85.0~89.9 75.9 80.9 87.1 94.8 100.5 110.2 117.2

90.0~ 79.7 82.8 89.0 95.0 103.8 111.4 117.2

1171 275 31.0 35.0 395 448 527 57.4 721
1135 29.8 34.6 40.0 46.0 52.0 62.8 66.6 79.0
110.0 38.6 42.0 455 50.0 57.0 70.1 80.1 99.0
1185 41.4 455 49.0 54.0 60.5 66.4 72.0 81.2
109.5 41.8 455 50.3 54.0 60.0 67.5 735 858
119.8 45.0 47.0 51.0 555 61.0 650 69.7 80.8
134.0 43.0 45.0 50.9 575 66.0 720 81.3 91.0
1225 479 49.2 53.1 60.3 66.0 72.0 75.6 82.0
1248 47.2 50.3 545 595 645 705 746 93.7

*, systolic blood pressure
T, diastolic blood pressure
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Fig. 4. Regression analysis between systolic and diastolic blood pressure and body weight

sbp, systolic blood pressure; dbp, diastolic blood pressure
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sbp, systolic blood pressure; dbp, diastolic blood pressure
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