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A study on blood pressure standard in children using the automatic sphygmomanometer
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In Japan, two treatment guidelines exist for pediatric patients with hypertension. The Guidelines for Drug
Therapy in Pediatric Patients with Cardiovascular Diseases (JCS2012), by the Japanese Circulation Society, cite
the stethoscopy-based American guidelines. The Guidelines for the Management of Hypertension (JSH2009), by
the Japanese Society of Hypertension, focus on Japanese data obtained from automated sphygmomanometry. The
frequent use of automated sphygmomanometers in clinical practice implies that the JSH2009 guidelines might be
better ; however with strict low reference values for the diastolic phase, overtreatment may result. Only the Japa-
nese Circulation Society’s guidelines include a therapeutic strategy, and the Chronic Kidney Disease (CKD) Guide,
CKD Guidelines, and school urinary screening tests all cite these guidelines on stethoscopy-based blood pressure
determination.

Stethoscopy should be conducted during a medical examination ; however, due to limited time in clinical
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practice, most physicians use automated sphygmomanometers while nevertheless relying on the Japanese Circula-
tion Society reference values—which are stethoscopy-based. To find a compromise, we compared reference values
in Japan with those from South Korea (automated sphygmomanometer-based) and those from the United States
(stethoscopy-based) . Moreover, we examined the results of recent accuracy tests for automated sphygmomanome-
ters.

Although the JSH2009 reference values for the systolic phase were consistent with those in the United States
(stethoscopy-based), the reference values for the diastolic phase were lower. We observed the same tendency when
comparing JSH2009 reference values with those in South Korea(automated sphygmomanometer-based). Con-
versely, there were only small differences between automated sphygmomanometry and mercury measurement, and
we found it was possible to substitute the values from automated sphygmomanometry for stethoscopy.

A large-scale study that takes into account patient height, measurement method, and treatment criteria is
required to establish appropriate reference values. Even if automated sphygmomanometry is used until appropriate
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values are established, we consider the criteria provided in the American guidelines as appropriate.

Jpn J Nephrol 2015 ; 57 * 262-2609.
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Table 1 Blood pressure tables for boys in Japan, Korea, and USA

Uchiyama® Kikuchi® Korea® USA®

2001 2011 2005 2000
Age(year) |Average SD 90th 95th |Average SD 90th 95th | 50th 90th 95th | 50th 90th 95th
Systolic 6 91.2 9.2 104 107 91 9 103 107 96 110 | 114
7 929 11.0 108 112 93 9 105 108 1083 118 123 97 111 [ 115
8 96.1 104 110 114 94 10 106 110 103 118 122 99 112 | 116
9 99.9 9.5 113 116 98 10 111 115 103 119 1283 100 114 |1 118
10 | 100.7 9.6 113 117 98 10 112 116 105 120 124 102 115 | 119
11| 103.2 9.5 116 119 101 11 115 119 106 122 126 104 117 | 121
12| 107.3 10.7 121 125 110 11 125 129 108 124 128 106 120 | 123
13| 110.8 114 126 130 112 11 126 130 111 126 131 108 122 | 126
14| 11568 12.0 132 136 115 11 129 133 114 129 138 111 125 | 128
Diastolic 6 47.8 70 57 60 49 7 58 61 55 70| 74
7 48.4 85 60 63 49 7 59 61 58 69 71 57 72| 76
8 49.4 7.7 60 62 49 7 59 61 59 69 72 59 73| 78
9 51.2 6.7 60 63 51 7 60 63 59 69 72 60 751 79
10 50.8 74 61 63 51 7 60 63 60 70 73 61 751 80
11 50.9 69 60 63 51 7 60 63 60 70 73 61 76 | 80
12 54.0 70 64 66 56 8 66 69 60 71 73 62 76 | 81
13 53.6 71 63 66 55 8 66 69 61 71 74 62 77 | 81
14 56.3 69 66 68 57 8 67 70 61 71 74 63 78 | 82

Table 2 Blood pressure tables for girls in Japan, Korea, and USA

Uchiyama® Kikuchi® Korea® USAY

2001 2011 2005 2000
Age(year) |Average SD 90th 95th|Average SD 90th 95th | 50th 90th 95th | 50th 90th 95th
Systolic 6 92.2 9.3 105 108 92 9 103 107 94 108 | 111
7 92.9 9.1 105 108 93 9 104 107 100 114 118 96 109 | 118
8 95.3 9.3 108 111 94 9 106 109 101 115 119 98 111 | 115
9| 1026 10.6 117 121 99 10 112 116 102 116 120 100 113 | 117
10| 101.2 10.6 115 119 99 10 113 117 103 118 122 102 115 | 119
11| 1024 9.8 115 119 101 10 115 118 105 119 123 103 117 | 121
12| 107.6 10.8 122 126 110 11 124 128 106 120 124 105 119 | 128
13| 106.9 11.6 122 126 108 11 122 126 106 120 124 107 121 | 124
14| 1099 11.0 124 128 110 11 124 128 107 121 125 109 122 | 126
Diastolic 6 48.4 69 58 60 49 7 58 61 56 70 74
7 48.4 6.6 57 60 49 7 58 60 58 67 70 57 71 75
8 49.7 69 59 61 49 6 57 60 58 68 71 58 72| 76
9 52.6 78 63 66 52 7 61 63 59 68 71 59 73| 77
10 52.5 7.7 63 66 51 7 61 63 59 69 71 60 74 78
11 52.0 78 62 65 51 7 61 63 59 69 72 61 751 79
12 54.3 78 65 68 57 8 68 71 60 70 72 62 76 | 80
13 53.4 86 65 68 56 8 67 70 61 70 73 63 77 | 81
14 55.9 82 67 70 58 9 69 72 61 71 74 64 78 82
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Table 3 Summaries of studies for BP measurements
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Uchiyama® Kikuchi® Korea® UsSA®
2001 2011 2005 2000
Subject age (year) 6~11 6~14 7~20 1~17
Measurement automated automated automated manual
oscillometric oscillometric oscillometric auscultatory
Devices Dinamap type Dinamap Dinamap manual mercury
Model not reported Model 8104 Procare 200 sphygmomanometer
Sample size 2,588 11,775 57,433
The number of times of measurement 3 3 2
Adopted data for analysis 3rd value 3rd value mean levels
The BP centiles adjusted by height X X @) O
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