55 41 B4 2 3 PSR 74T (AR ) Vol. 41 No. 2
2018 4 6 H JOURNAL OF NANJING NORMAL UNIVERSITY ( Natural Science Edition) June,2018

doi:10.3969/j.issn.1001-4616.2018.02.024

(LI /EA: BMI U 5 i 225 (1 E 5
A R, R0 A

(R RUME R AR R A2 BE, T8 Bt 210023)

[(HE] SEEERE(BMD MBS R BN TER, B2 B T3F A S A i IT R B2, 5 v i e
KA X T ) MR AR —E NS AE. ZT5TI8 P VLIRS 2 A U T A e M 50 d0 | SR FHAE 564
MR E S0 07 i — BRI IR /s 2k BMIT S5l R 2 [R5 R, 25 5 R, s AR At LR, BMI X
IR ELA — 7 T A {8, R A R BMIL I 500 8 iR AR 7 4 B 3 e M TR IO 2 L T o
FERE BE A 2R ROC R @Sy TR AR MEBIT A0 4F BMI B0 S RS % {H, 7~ 11 % 12~14 B LK 15~
17 % 53 4= BMI 1000 5 1L 2258 23 514 18.66 ke/m* . 19.21 kg/m? F1 21.85 kg/m* , A= 351K 18.11 kg/m? .
18.67 kg/m’® M1 20.22 kg/m’. ZBH(EHE T BMI X 1= ML AR IUAHERG BE VB BMT B E IR A A i —
TR, 7E L B o A MK B S AR T A 2 2%

[XBIA] BEBERE, P/hEE mE, S%5E

[FESHES]G80-5 [XEIREFRBIA [ XEHS]1001-4616(2018)02-0140-05

Reference Value of BMI for Predicting Hypertension Among
Children and Adolescents in Jiangsu Province

Chen Peiyou,Chu Zhidong, Shi Shusheng
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Abstract : Body Mass Index( BMI)is widely used in the evaluation of the body fatness,and it is positively associated with
hypertension. The objective of this study was to calculate reference value of BMI for predicting hypotension of adolescents
in Jiangsu province. BMI and blood pressure were assessed in sample of 25862 adolescents(49.9% females ) aged 7-17
year. The results showed that BMI cut points for overweight and obesity that can be used to detecte low-risk hypertension
population with high accuracy,but low precision for predicting hypertension. Based on the ROC curve method , the BMI
reference values of different age and gender for predicting hypertension were established. They were 18.66 kg/m*,19.21
kg/m* and 21.85 kg/m” for 7-11 year,12-14 year,and 15-17 year male students,and 18.11 kg/m*,18.67 kg/m” and
20.22 kg/m’ for female students. These reference cut points improved the accuracy for predicting high blood pressure,
and provided an useful hypotension early warning tool for overweight and obese students of Jiangsu province.
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Table 1 Relation coefficients between BMI and diastolic

WP T AR MERIAS R BMI RIS JE A oK R 2 A ER
H—E B (p<0.01) . BMI 550545 [ A AH 56 2251

and systolic blood pressure

5 BMI 4 BMI
A 4T B S 2K A - 5
aﬁk? BMI 'ﬁﬁr?&lﬁﬂ%ﬁ%%g}@ﬁ“@&i? 10~15 % AR G wn mn e
Z (8], BMI FIIL H 59 A8 2 P 40 6 558 5 5 58 A AN R 4R % BMI T ol o2 o0ss. o009

AR H A OGP 3 0k e T4 A= § 088" 0265 0196 0.228"

A3 LA e AT sk R R AR B DA AR BMI O 01647024677 01677 02097
HEEREEATAIE AN, SR R 2. MR 2 AT 0 028 02w o o6
B T SR U, PR AR AT BMIT L R i BE T 28.5% 12 0243 0312°° 0223 0.288"
WA R AR 22 45 A A8 WS s T 1 [l UE R B B2 130295 0368°° 081" 0.241°
T (p<0.01). FefI 4RI AIPE R, BML AP FR G R 2L 2 020970 03370 01 03077
ﬁ%*%%z: )Z Xj‘ﬂ:ﬁ’g{é}f%iﬁ, 3 /l\ E‘ /Eijj\: IEJ%*%T 16 0:08%** 0:292** 0:146** 0:191 o
18.7% M7AE 2, £ A A8 5 X Ui e 0 el 3 R B A Ge it 2 17 0.164%°  0.264°° 01297 0.224*

X (p<0.01) , 545 FEAH L, EA AH X 1 TR 8 R HE: o R p<0.0L.
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Table 2 Regression analysis of blood pressure,sex,age and BMI

LAY [T RIS TR t I R R?
(H) 75.283 o142 193.073 0
53] -3.461 : -26.821 0
K AS i :
PRI A i 4 e A 1281 8.322 55 677 0 0.534 0.285
BMI 0.924 ’ 42.556 0
(HE) 48.859 0.045 171.146 0
51 -0.751 : -7.951 0
R A L AF R
PR & &7k R i 0.808 g.igg 47964 0 0.433 0.187
BMI 0.467 ) 29.368 0

2.2 BMI 5fEKFESH
He R E B AREAS USRI, 7 ~ 11 8 22 R A TF/NF BE 12~ 14 2 22 AT B, 15~ 17 222k
b B, SR AN 1545 B 45 2 B 55 Lo A2 AN W] BMIL ZKFF 1E 8 1 He AT i Fs i AN E5ORT A 43 be 43 A
3.
£3 TREREFELRRE BMIKESHSNESREKR(MB/BSLL)
Table 3 Cross table of BMI and blood pressure for students in different stages( number/percentage )

4531 AR 2 JINERA S IEH RS B JIEJiE Hit
. IEH MUK 3 647(93.4%) 978(87.1%) 686(82.1%) 5311(90.6%)
& 1 259(6.6% ) 145(12.9%) 150(17.9%) 554(9.4%)
14 % IEH MK 2 414(88.4%) 489(79.9%) 169(72.5%) 3 072(85.9%)
. & 1L 316(11.6%) 123(20.1%) 64(27.5%) 503(14.1%)
1517 % IEH LK 2 477(88.9%) 440(80.4%) 128(69.2% ) 3 045(86.6%)
& 1L E 309(11.1%) 107(19.6% ) 57(30.8%) 473(13.4%)
717 IEH IR 8 538(90.6%) 1 907(83.6%) 983(78.4%) 11 428(88.2%)
5 I 884(9.4%) 375(16.4%) 271(21.6%) 1530(11.8%)
% 11 IEH MK 4275(91.3%) 598(84.5%) 408(80.3%) 5281(89.5%)
= L 409(8.7% ) 110(15.5%) 100(19.7%) 619(10.5%)
14 % TEH MU 2 760(91.9%) 306(84.1%) 100(77.5%) 3 166(90.5%)
= IR 244(8.1%) 58(15.9%) 29(22.5%) 331(9.5%)
1517 % TEH MR 2 773(91.2%) 338(83%) 43(74.1%) 3 154(89.9%)
5 IR 269(8.8%) 69(17%) 15(25.9%) 353(10.1%)
717 I MUK 9 808(91.4%) 1 242(84%) 551(79.3%) 1 1601(89.9%)
i 1L 922(8.6%) 237(16%) 144(20.7%) 1303(10.1%)

T ERPIARRERITRBER p<0.01.

JNFE 3 0T LI Y R rp N A e i ARG HE R 3 v T I AR 2 A R R v v A B A R MR AG
A H 30.8% , LA H] 25.9% , LA BMI ZKF-HE 0, &5 i A 3258 i, BMI ZKSF-43- 40 5 1 e 43 A5
HA BEMEIER. B 8T v /N A g o e ) 8 JRURS: R 38 AR AT A B /K P % T8 ) e
M HA —E RS 3 X (H AR 4 v Ak F R P A e 1 S i X TR0 3000 2 i ) e A S B T LA
B, B R PR o X T R I T g AT T 2 I A 3 2 A e e A S, SRR R A
FHAR K-

R4 BRI RSN I E R B T R

Table 4 Sensitivity and specificity of the critical point of overweight obesity to hypertension prediction

AT AL A I JHE
el gR

R FESEIE RIYE 5

1~11% 0.532 0.687 0.271 0.871

% 12~14 % 0.372 0.786 0.127 0.945
15~17 % 0.347 0.813 0.121 0.958

1~17% 0.422 0.747 0.177 0.914

1~11% 0.339 0.810 0.162 0.923

% 12~14 % 0.263 0.872 0.088 0.968
15~17 % 0.238 0.879 0.042 0.986

7~17% 0.292 0.845 0.111 0.953
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Table 5 ROC curve of BMI predicting hypertension in different sexes and ages

W 95% B A5 X ]

el AFRE A PRUfER DR W B AR

THRE LFRE

7~11 % 0.649 0.012 0 0.624 0.673

i 12~14 % 0.650 0.013 0 0.625 0.676
’ 15~17 % 0.636 0.013 0 0.609 0.662
1~17% 0.654 0.007 0 0.640 0.668

T~11% 0.620 0.012 0 0.596 0.643

% 12~14 % 0.661 0.015 0 0.631 0.691
15~17 % 0.639 0.015 0 0.609 0.669

7~17% 0.610 0.008 0 0.594 0.627

F 5 BN, AR BRI ROC HIZE T AU KT 0.6 (p<0.000 1) ,95% HA5 X 8] T FRARTE 0.59
PLE L UEEH T BMI ST EIEREE —ERE5 S, R Youden Index 343 5318 4 B 4 A N R AF #5 B
ROC £ b i BARIG S CIERR RS BUR R IERD) , W3R 6.

F6 AEMER . FEEEER BMI B S ME G FE S
Table 6 Threshold points for BMI predicting hypertensions in different sexes and ages

el A BMI Iffi 5 BRI i Z IEBHE
7~11% 18.655 0.567 0.678 0.245
i 12~14 % 19.212 0.720 0.513 0.233
15~17 % 21.847 0.535 0.664 0.199
7~17% 19.379 0.677 0.571 0.248
7~11% 18.113 0.462 0.732 0.194
4 12~14 % 18.672 0.819 0.435 0.254
15~17 % 20.215 0.731 0.483 0.213
7~17% 18.610 0.652 0.527 0.180

K1z BMI IG5 5 53 4 BB ARFEIG AL S A L, FEBURE B R KRS, JLF A 4R 18 BEERTE 509% LA
RS T 12~ 14 22424 B 4 BMI G F0m i 1 s i SUs% 4333135 39 0.72 #1 0.8109.

3 e

TLIE A 2010 TG BRAF X244 R T 1A S fle 2 ) | DA 2 1 W &5 SR mT LR /N A i E AR
JHER AR R TGO X A B TR TS R GE A I OE R IRl 2R A 1 B A3 B K
RAARCT ] 1 T AT k3R ey LT R 1 A A A A JB e B [ B, 48 P 2 A 5 Ak, 5 A0 AR B A v a2
LT I . N 2014 ARSI ZE SR E , th/vazAs BMI KPS 0 He /K7 S 30 0E AH 56 i 5L & 1 s
R R RN E A = TR EH, AEREA S TREERH, X526 WRZ05R R ZE 3
AR — 2 U T BMI 7K T2 iR A E B 0 DR 2R 1 A o IR A 0 48 s S T A ).

BMI 15 5 AE R A H8 hn 245 B B PR AN A A R E G i T AR bl 558 R 3R 1Y 22 Sk,
FALKER BMI FRAEASAR R, i E AR RS T AEZH (WGOC) M4 [ L 75 /D 4F BMI FE AT 2003 4F 11
A T E2ES LE S /DA E ERETG AR F RS20 BMI) 73 28nifE”  FESC P A5 22 . %
FZAIEFRIT R AN, B 510 2 (8] S 800 A SE S &, e B0 & i e B — 2 S % Ml X
LUKV R R HE AR | TR A5 s 22 A b DX B LS PR S VTR AR MR B, 7~ 17 & Bk
AR RS 1 2853 3113k 51 9.68% Fi1 5.36% , S HINEIERE A 7.5% KT 2013 4F % 2014 4FEJL T /A 15.6%
BAS R0 R T 2012 AEA L E T AR 6.4% G AR5 2 A i s i R A AR 00 11.81%
M 10.1% , BAZHFEH 10.95% KT 2010 44 A R B AT 14.5% i i HAs 30 (H AR 8 4k
B s LA HE 3R K 21.6% 1 16.4% , A i35 5 21.3%. L2 /4 1 A0 Bk 1] B84 A48, 23 %l fi ] i
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PAEAF AT e L R, 308 A A PR SR T LS o F0000 s I R A AR I T ST R S Y 28 S P T 4 R L
B

4 5

TR /Nt BMI KPS T AR S HAT et 2 05 S B E A e A g I A R v T I R R T
NHE, BMI A o L AT — 2 ) S0 S8R 5 b i A PR SR (L A5 0T 332 W vy L EL AT 60 v 0 e 2 L 0k
JEERATR, XU o M e AR A AT B AT s B TE I 12 s ROC 7 IOV A0 A PR/ N AR AN R PR 3 AS [ 4F
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