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Association of elevated blood pressure in childhood with hypertension and arteriosclerosis
in adulthood:a 30-year follow-up study of adolescent cohorts
LIAO Yueyuan'?,ZHANG Teng®,MU Jianjun®*
(1.Department of Imaging ;2.Department of Cardiology .The First Affiliated Hospital of
Xi'an Jiaotong University ,Shaanxi Xi’an 710061 ,China)

[Abstract] Objective To investigate the effect of elevated blood pressure in childhood on hypertension and arteriosclerosis in
adulthood. Methods The 30-year follow-up longitudinal data of 1 738 participants from the Hanzhong adolescent hypertension
cohort were included. Elevated blood pressure in childhood is defined as systolic blood pressure (SBP)/diastolic blood pressure
(DBP) =the 90th percentile of the Chinese Reference Standard for Blood Pressure for Children Aged 3-17 Years by Sex, Age and
Height,or SBP/DBP = 120/80mmHg; Between the ages of 3-18 (1987 to 1995), meet the above criteria at least twice.
Hypertension in adulthood is defined as SBP =140mmHg.DBP =90mmHg,or self-reported taking antihypertensive medications.
In the analysis of changes in blood pressure from childhood to adulthood, they were divided into 4 groups:normal blood pressure in
childhood-normal blood pressure in adulthood, elevated blood pressure in childhood-normal blood pressure in adulthood, normal
blood pressure in childhood-hypertension in adulthood, and increased blood pressure in childhood-hypertension in adulthood.

Logistic regression analysis was used to analyze the relationship between elevated blood pressure in childhood and hypertension and
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arteriosclerosis in adulthood. Results Logistic regression analysis showed that the risk of adult hypertension and arteriosclerosis was
higher in the childhood hypertension group compared with the childhood hypertension group (adult hypertension: OR =2.067,95%
CI:1.603-2.664,P<C0.05; adult arteriosclerosis:OR=1.706,95%CI :1.351-2.154, P<C0.05). Compared with the normal childhood
hypertension group, the adult hypertension (OR =1.747,95% CI:1.290-2.366, P <C0.05; OR = 2.593,95% CI:1.875-3.587,
P<C0.05) and adult arteriosclerosis (OR=1.787,95%CI :1.363-2.344,P<(0.05; OR=1.588,95%CI :1.153-2.186 ,P<C0.05) were
higher in the pediatric borderline hypertension group and the pediatric hypertension group. Compared with the normal blood
pressure in childhood-normal blood pressure group, the risk of arteriosclerosis in the childhood hypertension-adult hypertension
group, the childhood hypertension group, and the childhood hypertension-adult hypertension group were significantly higher
(OR=1.580,95%CI:1.145-2.181,P<C0.05; OR=18.521,95%CI :12.264-27.970,P<0.05; OR=15.922,95%CI :10.748-23.587,,
P<C0.05). Conclusion Elevated blood pressure in childhood significantly increases the risk of hypertension and arteriosclerosis in

adulthood,so monitoring and controlling blood pressure in childhood is essential to prevent hypertension and arteriosclerosis in

adulthood.
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Table 1 Comparison of general characteristics between the normal blood pressure group

and elevated blood pressure group in childhood [n( %) ,M (P, ~P:)]

A5 i JLE i TE % 4 (n=1 088) JLEE 1R TR 4 (n=650) xX:/z P

P 1.395 0.237
5 591(52.3) 372(57.2)
u 497(45.7) 278(42.8)

e
() 12(9,14) 11¢9,13) —3.017 0.003
SBP(mmHg) 100.0(93.3,106.0) 109.3(101.3,116.7) —17.616 <<0.001
DBP(mmHg) 61.3(58.0,67.3) 70.0(63.3,76.0) —18.233 <20.001
B (em) 138.0(124.3,149.0) 134.5(123.0,148.0) —1.516 0.130
A (kg) 30.0(23.2,39.0) 29.0(22.8,38.5) —0.669 0.503
BMI(kg/m?) 15.9(14.7,17.6) 15.9(14.9,17.7) —1.319 0.187
L (bpm) 78.0(72.0,84.0) 80.0(72.0,84.0) —3.847 <<0.001
Wi Fl Cem) 61.5(57.0,68.0) 61.5(57.0,68.0) —0.110 0.912
() 42(39,44) 41(39,43) —3.017 0.003
SBP(mmHg) 118.7(110.0,128.2) 125.7(117.0,135.0) —9.893 <£0.001
DBP(mmHg) 74.3(67.3,81.7) 79.2(72.7,86.3) —9.133 <20.001
B i (em) 162.8(156.4,168.5) 163.9(157.5,168.5) —1.759 0.078
5 (kg) 62.8(55.4,71.3) 64.5(56.6,72.0) —2.524 0.012
BMI(kg/m?) 23.7(21.8,26.0) 24.1(22.3,26.2) —1.837 0.066
L (bpm) 73.0(66.0,80.0) 74.0(67.0,80.0) —1.304 0.192
JEE [l (em) 84.3(77.9,91.4) 84.9(78.6,92.0) —1.117 0.264
T F (em) 92.1(88.8,95.5) 92.6(89.3,96.2) —1.969 0.049
W% 471(43.3) 284(43.7) 0.027 0.870
Qi 306(28.1) 202(31.1) 1.714 0.190
o I 5% 1 o 545(50.1) 367(56.5) 6.620 0.010
Wl PRI 5% 169(15.5) 110(16.9) 0.583 0.445
1R IR 140(12.9) 152(23.4) 32.197 <0.001
Wl PR 25(2.3) 14(2.2) 0.038 0.845
I Bg 55 430(39.5) 259(39.8) 0.018 0.894
TC(mmol/L) 4.5(4.1,5.0) 4.5(4.0,5.0) —1.158 0.247
HDL-C(mmol/L) 1.1(1.0,1.3) 1.1(1.0,1.3) —0.246 0.806
LDL-C(mmol/L) 2.5(2.1,2.9) 2.5(2.1,2.9) —1.141 0.254
TG(mmol/L) 1.4(1.0,2.0) 1.4(1.0,2.0) —0.374 0.708
25 1§ 1A% (mmol /1) 4.6(4.3,4.9) 4.6(4.3,5.0) —0.672 0.501
IfiL JR 2 (mmol /L) 277.0(255.7,333.2) 281.3(224.8,338.4) —0.632 0.527
baPWV(cm/s) 1 181.5(1 070.1,1 322.4) 1268.5(1 139.8,1 409.4) —7.637 <<0.001

F B HEERCTO . &% RS & A B FL(HDL-O) iK% B RS & A B F FE (LDL-O) , B =FE (TG
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Fig.1 The impact of elevated childhood blood pressure on the incidence of hypertension and arterial stiffness in adulthood
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ik 8 k. OR = 1.706, 95% CI: 1. 351 ~ 2. 154,
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RALIE AAY 2 B 0E T AE I AP 1), 56 T A0 2, 5 3
MIE T B2k 5] BMI FLG 32, LB U7 I 7 BMIL B8
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R0 5 R B v I R R Bl kR A 1 6 I O R AR L L
#%2,

®2 JEHNEASSHERRLEMNBELNXR
Table 2 The relationship between elevated childhood blood

pressure and hypertension and arterial stiffness in adulthood

EICEGE OR 95%CI P
A 391 85 I
AL 1 2.067 1.603~2.664  <C0.001
FEAL 2 2.115 1.631~2.742  <C0.001
A 3 2.196 1.659~2.907  <C0.001
AT 39 3 ik Ak
AL 1 1.706 1.351~2.154  <C0.001
iRl 2 1.778 1.397~2.264  <C0.001
iRl 3 1.772 1.378~2.279  <<0.001

AR T R IE s B 2 AR T AR IS A 5 2 T AR 2, 4R 3
BEIE T 54230 BMI LG 3, DA BE 7 I () BT [ R0 80 0 R 500 52
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95%CI:1.153~2.186, P <C0.05) [ & 4= XU B 55
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Table 3 The relationship between different levels of elevated childhood blood pressure and

hypertension and arterial stiffness in adulthood

B 1 R 2 R 3
ERICE -GS
OR(95%CI) P OR(95%CI) P OR(95%CI) P
T AF 91 5 I
JLEE 3 1R I E 4 1.00 Ref 1.00 Ref 1.00 Ref
JLE I B 10 21 1.747(1.290~2.366) <<0.001 1.717(1.261~2.339) 0.001 1.743(1.253~2.424) 0.001
JL B ) R i R 4 2.593(1.875~3.587) <0.001 2.867(2.041~4.027) <0.001 3.142(2.186~4.555) <<0.001
JRAE 1 3l kR 1k
JULEE Y I R I F 41 1.00 Ref 1.00 Ref 1.00 Ref
JUEE 111 S5 i R 2 1.787(1.363~2.344) <£0.001 1.767(1.337~2.337) <0.001 1.750(1.311~2.337) <0.001
DI i = A 1.588(1.153~2.186) 0.005 1.797(1.284~2.514) 0.001 1.810(1.274~2.571) 0.001

TE AR 1T RAIGIE s BAD 2 AL IE T AR IR AP S 5 B A RS 2, AL 3 RS IE T BEZR 4 BMIT AL 38, LR B 17 A9 BMI, R85 BRI g 1 K7 50

2.5 JLEE HA- B 4F B 1 7 35 4K 3 B AF 1A 3h BRRE 4L
950
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65 AR IS DK AE AL Z [ i G R L A R R, 5L E
B ML 1 5 - BT B I R QE R AL AE He L 0l
TG - A 30 1ML T R 2 L L EE 0T T - A 30 v O
FE 28 LB 30l He T v - 1l A7 39 v L P 2 AR 3 3 ik
B Al By & A= AU 34 J 3 T8 (OR = 1.580, 95 % C1

1.145~2.181, P <<0.05; OR = 18.521, 95% CI :
12.264~27.970, P <<0.05; OR = 15.922,95% CI ;
10.748~23.587, P <C0.05) 5 I Ah , %t 45 5 A% & gk 17
BRI IE AR 1 R A I, AL 2 A% IE T 4F i A
B FE T AR 2 BEAL 3 ARG GE T 34 BMI AL R,
VLK 6 D5 B B9 BMI, G0 58 B [l W L 2R L TC,
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Table 4 The impact of blood pressure changes from childhood to adulthood on adult arterial stiffness
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