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Detection of high blood pressure on adolescent children and adolescents by using blood pressure to height ratio/ YANG Di~,
LI Xiaodong, ZHU Liling. ™ School of Public Health, Jiamusi University, Jiamusi(154007), Heilongjiang Province, China
[Abstract] Objective To investigate the prevalence of high blood pressure in adolescent children and adolescents in Jia-
musi, Heilongjiang Province, China. To analyze age-, gender-and age” gender-spectific classification of blood pressure to height
ratio for screening high blood pressure in adolescence. Methods Anthropometric parameters were measured in 26 068 Han
students aged 10 to 17 participating in the routine physical examination in Jiamusi, Heilongjiang Province. Using the receive operat-
ing characteristic curve to determine the cut-offs for screening high blood pressure by three classification methods. The area under
curve( AUC) , sensitivity, specificity, positive likelihood ratio ( +LR), negative likelihood ratio (—LR), positive predictive value
(PPV), negative predictive value ( NPV), and Kappa value were used for evaluation. Results The detection rate of high blood
pressure in children and adolescents was 22.7%. When screening high blood pressure in adolescence, the AUC, sensitivity, speci-
ficity, +LR, —LR, PPV, NPV, and Kappa values of the gender classification were 0.87, 95.0%, 79.1%, 4.56, 0.06, 57.2%,
98.2%, 0.60, respectively; the age classification were 0.89, 93.3%, 84.5%, 6.04, 0.08, 64.0%, 97.7%, 0.67, respectively;
the age-gender classification were 0.90, 94.3%, 85.5%, 6.52, 0.07, 65.7%, 98.1%, 0.69, respectively. The sensitivity, speci-
ficity and negative predictive values of the three methods were higher, but the positive predictive value was lower. The age-gender
classification had the highest AUC and Kappa value and the lowest were gender classification. Conclusion The age-gender classifi-
cation has the best screening effect, but it is relatively complicated. The age classification has a good screening effect and it is more

convenient. Both methods are recommended for screening for high blood pressure during puberty.
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A By AERAE] 0.1 em,, WCHE 5% L (SBPHR)
= 45 I (mm Hg,1 mm Hg=0.133 kpa)/ 5% (cm) ,
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1.3 it obr KA SPSS 19.0 #E47 IE AL,
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IR TR BOR L BCR AR SRR 3, R L3R
KX K5 38 i3 Spearman FRAH &4 1 BPHR 5 1fiL
FEFAERS AR . R MedCale #1732 10 T AEF?
fiE 2k (receive operating characteristic curve, ROC) 43
M, 3158 2k T 1 AL (area under curve, AUC) (REUE |
RS BHPERUR L (+LR) (BAPERISA L (-LR) (FH1E
TAE (PPV) B BUIME ( NPV)  Kappa {ELH T Vi £
FRfEs “ a AR 1Y b4 R H Hanley & McNeil J5
AT ROC MIZint HL#, K /K fE o= 0.05,

2 H#R

2.1 —fB L JLET A I s R R
22.7% AN 23.3% , LN 22.2% , ERA G E
M (X*=4.50,P=0.03) , Zid IEATERL, B & | I
AR S & Y AR EAS . 554 SBPHR & T &4,
%4 DBPHR & F B A (u {43004 11.85,8.14, P {H
#j<0.01), WK1,

F1 FEMEH 10~17 FILESDEERER[M(Py,Pss) ]

(TR 72 N SBP/mm Hg DBP/mm Hg

L SBPHR/ DBPHR/
B /cm '

(mm Hg - em™)

(mm Hg - em™)

3 10 1534 108.0(101.5,114.5) 72.0(67.5,76.5)
11 1964  108.0(101.1,114.9) 72.0(67.5,76.5)
12 1584  110.0(103.0,117.0) 72.0(66.0,78.0)
13 1874  112.5(105.5,119.5) 76.0(70.5,81.5)
14 1936  115.0(107.5,122.5) 76.0(70.0,82.0)
15 2071 119.0(112.0,126.0) 77.0(71.0,83.0)
16 1467  121.0(113.5,128.5) 78.0(72.5,83.5)
17 699 123.0(116.0,130.0) 80.0(74.0,86.0)
&1t 13129 114.0(106.0,122.0) 75.0(69.5,80.5)
E'e 10 1462 104.0(98.4,109.6) 71.0(65.5,76.5)
11 1870  106.0(100.5,111.5) 72.0(68.0,76.0)
12 1445  107.0(100.0,114.0) 72.0(66.0,78.0)
13 1888  108.0(101.5,114.5) 74.0(68.0,80.0)
14 1847  108.0(100.5,115.5) 74.0(68.0,80.0)
15 2062 110.0(103.5,116.5) 75.0(69.5,80.5)
16 1671  110.0(103.5,116.5) 74.0(68.5,79.5)
17 694  112.0(105.5,118.5) 76.0(70.5,81.5)
&if 12939  108.0(101.5,114.5) 73.0(68.0,78.0)

148.0(143.3,152.8)
153.4(147.8,159.0)
159.5(153.4,165.6)
167.5(162.3,172.7)
171.0(166.6,175.5)
173.3(169.2,177.4)
175.0(170.9,179.1)
175.0( 170.8,179.3)
167.0( 158.0,176.0)
149.2(144.2,154.2)
154.6(149.9,159.4)
158.3(154.4,162.3)
161.0(157.3,164.8)
162.1(158.4,165.9)
162.3(158.6,166.1)
162.5(158.9,166.2)
162.4(158.2,166.7)
160.0( 155.3,164.7)

0.72(0.76,0.84)
0.71(0.67,0.75)
0.69(0.65,0.73)
0.68(0.64,0.72)
0.67(0.63,0.71)
0.69(0.65,0.74)
0.69(0.65,0.74)
0.70(0.66,0.75)
0.69(0.65,0.74)
0.70(0.66,0.74)
0.69(0.66,0.73)
0.68(0.64,0.73)
0.67(0.63,0.72)
0.67(0.63,0.72)
0.68(0.64,0.72)
0.68(0.64,0.72)
0.69(0.65,0.74)
0.68(0.64,0.73)

0.48(0.45,0.52)
0.47(0.44,0.51)
0.45(0.41,0.49)
0.45(0.42,0.49)
0.45(0.42,0.48)
0.44(0.41,0.48)
0.45(0.42,0.49)
0.46(0.43,0.50)
0.45(0.42,0.49)
0.48(0.45,0.52)
0.47(0.44,0.50)
0.45(0.42,0.49)
0.46(0.42,0.50)
0.46(0.43,0.50)
0.46(0.43,0.50)
0.46(0.43,0.50)
0.47(0.44,0.51)
0.46(0.43,0.50)

i :1 mm Hg=0.133 kPa,
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0.01) &% DBPHR (r, 5, =—0.18,r,,, =-0.05, P {i#}<
0.01) MG 5 L, Wi E S SBPHR £ IEAHC
(r.p4 =0.70,r .. =0.85, P {E#4<0.01) , &F K5 DB-
PHR £ IE M 58 (ropp = 0.78, ry = 0.90, P {H ¥ <
0.01)
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B AR EERYIN 10~ 12 2, FFE TN
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24 RRAFXHERERSOLRILE HHH3
Tl 7 VR 1 I O v 1 0 5 A im0 )

TR X A5, 85 R BoR , 2R AE G X (P
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0.85, P4 il 4 % 73 28 45 K (0.90) , #5143 28 f /)
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(0.87) , 229 AGITE L (P<0.05) ., 3 Fprik R
JE B BRI A 127 > 90% , L BH 1 33 4B 441K (57.2%
~65.7%) o 1 HAF Y 3 RN AR I 3 S 5 3 A X 4%
o PAMEARLER LRSI AR % 43 25 fe i (6.52) , M 432
MK (4.56)  FITERISA LI /NT 0.1, 3 Bl % Kappa
fHIEA T 0.40 ~ 0.75 Z (8], M 5 AF % 4 2 MA i =
(0.69) , £ 7 HH AR (0.60) . WK S5,

®2 JLEFDVFEMSNSE BPHR REIGFE

®3 JIEFVEERSE BPHR RERKRE

i . et N R
: AUC(AUCY5%CI) REE/ % Fr S/ %
gy TIRE iy AUCCAUCOSTCE) SIS/ %0 HESHL/ 9
SBPHR  H&ERM 0.77 0.98(0.98~0.99)  95.1 9.7
FHEPGS 074 0.99(0.99~0.99)  96.8 92.9
DBPHR  HH Y] 0.50  0.96(0.95~0.96)  91.5 86.0

FA T 0.48  0.97(0.97~0.98) 917 90.4

x4 ILEBSVEMESIERSE BPHR REKFRE

[ fefk
HA SR AUC(AUCOS%CT) R/ % 5/ %
. P4 . ( ) REE/% R

SBPHR  BAEFHRMN 0.79 0.99(0.98~0.99) 95.2 94.4

& " o WA P 0.74 0.99(0.99~0.99) 97.8 9.1

L, MR REERE AUC(AUCOS%CI) R/ % FE5tE/% LERR 0.77 0.99(0.98~0.99) 94.6 94.5

E LA LHEFEHP 0.74 0.99(0.99~0.99) 96.5 93.1

SBPHR 5} 0.75 0.97(0.96~0.97) 96.8 87.0 DBPHR  FA:i7: 74 050 095(0.94~0.95) 892 84.8

S 0.75 0.98(0.98~0.98) 95.4 92.0 PASREPEE 047 097(097-098) 949 878

DBPHR B 0.47 0.93(0.92~0.93) 92.8 79.5 kAR R 050 0.96(0.96-097) 06 8.5

RS SHMAERBEILEFVENERS SR

LES AUC(AUCI5%CI) RIFE P +LR {H -LR{H PPV NPV Kappa f
RIS 0.87(0.87~0.88) 0.95 0.79 456 0.06 0.57 0.98 0.60
AR A2 0.89(0.89~0.89) 0.93 0.85 6.04 0.08 0.64 0.98 0.67
T 2 0.90(0.90~0.90) 0.94 0.86 6.52 0.07 0.66 0.98 0.69
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