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[ Abstract] Objective To understand the prevalence of high blood pressure among
adolescents aged 11 to 18 in Baoshan district of Shanghai, explore the association of high blood
pressure with overweight and obesity, and provide a reference for the prevention of adolescent
hypertension. Methods Based on the physical examination data of 185,980 adolescents aged 11
to 18 in Baoshan district of Shanghai from 2013 to 2019, the high blood pressure, overweight,
and obesity rates of different genders and age groups were calculated. Logistic regression was
used to analyse the relationship between high blood pressure and overweight and obesity.
Results The mean values of systolic blood pressure (SBP) and diastolic blood pressure (DBP)
of adolescents aged 11 to 18 in Baoshan district of Shanghai were (112.77+13.86) mmHg and
(67.72+9.51) mmHg, respectively. The blood pressure level increased with age. The prevalence
of high blood pressure was 18.49%, which increased with age (y°=150.99, P<0.001). The
prevalence of high blood pressure in boys and girls were 18.79% and 18.16%, respectively
(¥’=12.05, P<0.01). The prevalence of high blood pressure in normal weight, overweight, and
obese adolescents were 15.20%, 23.45%, and 37.72%, respectively, and there was a statistically
significant difference between different body mass index (BMI) groups (y’=5 809.51, P<0.001).
Multiple linear regression and Logistic regression analysis showed that BMI and age were risk
factors for high blood pressure. The risk of high blood pressure in adolescents aged 15 to 18 was
1.12 times that of adolescents aged 11 to 14; the risks of high blood pressure in overweight and
obese adolescents were 1.71 times and 3.40 times those of normal weight adolescents, respectively
(P<0.001). Conclusion The detection of high blood pressure in adolescents aged 11 to 18 in
Baoshan District, Shanghai is at a high level, overweight, obesity and age are the main risk factors,
and controlling adolescents overweight and obesity can effectively prevent high blood pressure in

adolescents. Blood pressure monitoring and diagnosis in adolescents should be strengthened.
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Table 1. Comparison of blood pressure level of adolescents aged 11 to 18 in
different genders and age groups (x + s)

E I TE R It A 25 it
(%) = SBP (mmHg) DBP (mmHg)  SBP (mmHg) DBP (mmHg)  SBP (mmHg) DBP (mmHg)
11~ B 105.82+11.34  63.80 +7.90 12574+ 11.66  77.55+11.63  108.74+ 1339  65.81+9.83
I 104.37 +9.85 64.89 +7.12 125551044 79821050  107.69 % 12.58  67.23 +9.46
HH 7.89 -8.38 0.44 -5.02 5.07 -9.22
PH <0.001 <0.001 0.661 <0.001 <0.001 <0.001
12~ Ll 108.02+11.19  63.88+7.39 12997 = 14.17  77.88+12.25  111.62+ 1427  66.17 +9.85
e 10532+9.69  65.39+7.05 125.92+936  79.64+9.70 108.93 £ 1241  67.89+9.32
HE 25.18 -20.52 14.88 -7.03 21.54 -19.21
PlA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
13~ 5 110.95+10.94 6439 +7.47 132401043  76.17+11.06 115101376  66.67 +9.50
5's 10594952 6577 +7.11 126.55 £10.17  79.11 £9.20 109.71 £12.51  68.20+9.13
iz 4522 -17.53 25.36 -12.81 42.19 -16.95
PlH <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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E el I IE R I A 25 A
(%) SBP (mmHg) DBP (mmHg)  SBP (mmHg) DBP (mmHg)  SBP (mmHg) DBP (mmHg)
14~ % 113.06 £10.92  64.96+7.52 13478 £ 10.89 76571096  117.64%14.06 67.41 +9.61
T 106.19£9.47  65.83+6.89 126.76 £ 8.87  79.13 + 8.83 110.28 £ 12.44  68.47 +9.04
HH 49.57 -8.89 30.01 -9.55 45.88 -9.43
PlH <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
15~ B 115.15+10.58  65.90 +7.75 137.22+9.80  77.30+11.47  119.59+13.67 68.20+9.76
5'e 106.68 £9.33  66.16 +7.01 126.61 £9.60  80.54+9.72 110.65 1230  69.02 +9.55
HH 40.76 -1.67 26.31 -7.31 36.92 -4.59
PE <0.001 0.096 <0.001 <0.001 <0.001 <0.001
16~ A 116.41 £1025  66.49 = 7.66 138.84+£9.72  77.51+10.83  121.01+13.60 68.75+9.51
s 106.60 +9.25 66.39 + 6.89 12728 £9.52  80.75 = 8.68 11046 £ 1231 69.08 +9.17
HH 70.30 0.94 41.39 -11.34 63.43 -2.69
PfH <0.001 0.348 <0.001 <0.001 <0.001 0.007
17~18 Ll 116.77 £1029  66.90 = 7.77 139.11+9.65 7770+ 1056  121.35+13.58  69.11 +9.48
i 10630 +9.44  66.38 +6.99 127.66 £9.29  80.70 + 8.81 110.01 £12.41  68.86+9.13
HH 63.21 4.18 34.61 -8.74 57.64 1.76
PlE <0.001 <0.001 <0.001 <0.001 <0.001 0.079
T 46.15 21.14 2621 0.82 4591 9.34
PE <0.001 <0.001 <0.001 0.365 <0.001 0.002
i 5.25 0.40 51.57 26.16 1.39 <0.01
PlE 0.022 0.528 <0.001 <0.001 0.239 0.956
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L (P <0.001) , Wi 4, % BMI 5 SBP, (r=0.17, P < 0.001) PR IEAHFR,

®2 ARSI, ER11~185FVFEMEKERMERSHEER (2=185980)
Table 2. Blood pressure level and prevalence of high blood pressure in adolescents aged 11 to 18 in
different genders and age groups (n=185 980)

5 7
HiE (%) BB I A 25 B VAR (T Vel PlH
Kt NEL (n, %) Kt NEL (n, %)
11~ 8081 1183 (14.64) 71755 1215 (15.67) 3.26 0.072
12~ 24225 3972 (16.40) 22 025 3861 (17.53) 10.54 0.001
13~ 22 362 4330 (19.36) 20 288 3708 (18.28) 8.21 0.004
14~ 14 987 3159 (21.08) 12 827 2547 (19.86) 6.33 0.012
15~ 5997 1208 (20.14) 5590 1113 (19.91) 0.10 0.763
16~ 11995 2462 (20.53) 12 284 2295 (18.68) 13.08 <0.001
17~18 9076 1859 (20.48) 8 488 1473 (17.35) 27.93 <0.001
&it 96 723 18173 (18.79) 89 257 16212 (18.16) 12.05 0.001
1 ) 18 184.45 13.43
Pf <0.001 <0.001

%3 ARSI, FE11~185 SV EBERIEMEGHIER (1, %)

Table 3. Prevalence of overweight and obesity among adolescents aged 11 to 18 in

different genders and age groups (n, %)

i () P51 ISP EE., HEH%, EEHE%
TN o s AN (A4
11~ % 8 082 1348 (16.68) 1275 (15.78) 2623 (32.46)
7 71755 999 (12.88) 933 (12.03) 1932 (2491)
7 1E 45.24 46.30 109.97
PH <0.001 <0.001 <0.001
12~ B 24225 3772 (15.57) 2617 (10.80) 6389 (26.37)
E's 22025 2808 (12.75) 2092 (9.50) 4900 (22.25)
Vi 75.26 21.47 106.45
PH <0.001 <0.001 <0.001
13~ B 22362 3028 (13.54) 2302 (10.29) 5330 (23.84)
7 20 288 2713 (13.37) 1638 (8.07) 4351 (21.45)
7 1E 0.26 62.55 34.60
PH 0.611 <0.001 <0.001
14~ B 14 987 1779 (11.87) 1427 (9.52) 3206 (21.39)
E's 12 827 1850 (14.42) 1010 (7.87) 2860 (22.30)
7 1E 39.69 23.47 332
PH <0.001 <0.001 0.07
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243
g (%) 5] BEUN ¢ ﬂ:ﬁﬁ“ HE%‘, ﬁﬁﬂﬂ}%
(AP ot B (A4
15~ % 5997 780 (13.01) 665 (11.09) 1445 (24.10)
7 5590 810 (14.49) 412 (7.37) 1222 (21.86)
7 1E 5.38 47.45 8.16
Pl 0.02 <0.001 <0.01
16~ 5 11995 1589 (13.25) 1201 (10.01) 2790 (23.26)
i 12284 1733 (14.11) 854 (6.95) 2587 (21.06)
7 1E 3.81 73.36 17.03
PfH 0.05 <0.001 <0.001
17~18 % 9076 1205 (13.28) 822 (9.06) 2027 (22.33)
%7 8 488 1193 (14.06) 551 (6.49) 1744 (20.55)
7 1E 225 40.06 8.31
PlE 0.13 <0.001 <0.01
A1t 5 96 723 13501 (13.96) 10309 (10.66) 23810 (24.62)
i 89 257 12 106 (13.56) 7490 (8.39) 19596 (21.95)
Pl 6.11 82.12 183.87
PfH 0.01 <0.001 <0.001

x4 REMR ., FEEHEI1~185FVEMEKFEROERSHREER (#1=185980)
Table 4. Blood pressure level and prevalence of high blood pressure in adolescents aged 11 to 18 in
different genders and BMI groups (n=185 980)

5 k'S

205 SBP DBP I A SBP DBP I A 5

(Xx=*s) (xts) KBAZ (n, %) (X=*s) (xts) HHAZ (n, %)
EH 114.18 £ 14.06  66.58 £9.42 11490 (15.76) 108.04+11.84" 67.64+895" 10177 (14.61) "
e 118.08 = 13.88"  67.44+9.76" 2957 (21.90) 11332 £12.30"  69.53 £9.35" 3048 (25.18) *
JE fi 123.26 + 14.99™  71.00 £ 10.74" 2769 (36.14) 118.29 + 13.40™  72.66 = 10.25™ 2987 (39.88) *
Fly (8 2 088.30 962.64 2559.35 3115.75 1148.03 3369.05
Pl <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

iE: B ¥ A4a, P<0.001; "SikFEFAAL, P<0.001; ‘SR FHARL, P<0.001; ‘5 % A4k, P<0.001,

25 MEKFESEBERBHAZTE D
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PERNE M, 255 o BMIL 4588 MBI E
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®5 11~185EVEBMI, £, M E5MEKFERZ TLEERIANTER (2=185980)
Table 5. Multiple linear regression analysis of BMI, age, gender and blood pressure level in
adolescents aged 11 to 18 (=185 980)

I A i B HH Pl R
SBP BMI 0.30 141.62 <0.001 0.17
AR 0.12 53.98 <0.001
PE5) -0.20 -89.86 <0.001
DBP BMI 0.18 75.74 <0.001 0.04
AE 0.08 23.46 <0.001
PE5) 0.05 33.37 <0.001

%6 11~18% F /> EM/ER S HILogisticE 34347 ( =185 980 )
Table 6. Logistic regression analysis of high blood pressure in adolescents aged 11 to 18 (#=185 980)

A Y S.E. Wald y° Pl OR 95%C1
F (4)
11~14 1.00
15~18 0.12 0.01 81.77 <0.001 1.13 1.10~1.16
BMI434
1EH 1.00
T 0.54 0.02 1060.57 <0.001 171 1.66~1.77
HE R 1.22 0.02 5083.32 <0.001 3.40 3.29~3.51
3 e e A SR B R, 2004—2015 4EFRE 12~18 &7

ABFFEEE R BoR, 2013—2019 4 [a] | i1
G2 X 185 980 44 11~18 % T /b4 Ifil JE i 72 S
K 30 18.49%, BT 2014—2018 4F 1L R4
22311212 %4 10~18 % D 4F (19.23% ) Y Il H
TRE k2, (HiE T 20102012 4EH [E 35 657 4
6~17 % JL#H PAE (124% ) . 20162017 4F3,
[ 75 FR M (X 8 279 44 12~17 % 35 /D 4F (13.66% )
2R 1P R BT EIIX 11~18 &/
AT I i s A R R AL TR T KO B AR BLA AR
R IR IR FH 04 Al s I Wb AR ]
SERBAT M, 2R ATREH A ARE . Hbds
g = AR AER F 2
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13.77% F19.57%, B ENCIER D E S T4,
AR A SRR . RGBS MR AEY
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XPAH SRS T g sy s o U, BB A 2
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O FaEFAKE, PG TAR e A, Xl
AES g Tl 4 uf kR | sl fif] . ZEEIRA
AKX, BMEEDESRES D, S
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T T O R ] PN AN AR T 24 1 I 1 £ 6 [
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2, HHANEE BRI . 15T A
Ha, JLEETF AR K A 2R ) B
ATREE T FARMEG, BARME . R R
B EmE (R 13.96% vs. 10.66%; #H
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