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ABSTRACT Objective: To analyze the epidemic situation of blood pressure (BP) status and its associa-
tion with nutritional status among Chinese children and adolescents aged 7 — 18 years old in 2014, and to
provide important scientific basis for the control of students’ hypertension. Methods; All the subjects
aged 7 to 18 years in both genders were sampled from 2014 Chinese national surveys on students’ consti-
tution and health. BP status was evaluated according to Chinese national gender-, age- and height-specif-
ic references, including hypertension (HTN) , elevated hypertension ( elevated HTN) , isolated systolic
HTN (SHTN), isolated diastolic HTN ( DHTN) and mix HTN. Their nutritional status was evaluated
using the international obesity task force (IOTF) definition, including thinness ( severe thinness and
moderate thinness) , normal, overweight and obesity ( severe obesity and moderate obesity). The Logis-
tics method was used to analyze the association between BP status and nutritional status. The population
attributable risk (PAR% ) of overweight and obesity for BP status was calculated. Results; The preva-
lence of HTN and elevated HTN among the Chinese children and adolescents aged 7 — 18 years in 2014
was 14.9% and 9.2% , respectively. And the prevalence of isolated SHTN, isolated DHTN and mix
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HTN was 3.1% , 8.8% and 3.0% , respectively. The prevalence estimates for HTN differed the greatest
for the boys, those in rural, those with high age, those in the East, and those with high BMI. The high-
est prevalence of HTN was detected in those with severe obesity with 44.2% and 38.8% in the boys and
girls respectively, which was 2. 8-fold and 3. 7-fold than those with normal groups. The negative associa-
tion was detected between HTN and thinness, but the positive association with overweight and obesity.
The PAR% of HTN due to overweight and obesity was 16.2% , and the expected prevalence of HTN was
12.5% if controlling for overweight and obesity. Higher PAR% of isolated SHTN and mix HTN due to
overweight and obesity was detected in the Chinese children and adolescents with proportions of 28. 7%
and 35.1% . Conclusion: The prevalence of HTN among the Chinese children and adolescents aged 7 —
18 years was still high, whose components mainly focused on isolated DHTN. Overweight and obesity can
increase the risk of HTN in children and adolescents significantly, especially for isolated SHTN and mix
HTN. Controlling for overweight and obesity can decrease the risk of HTN among Chinese national chil-
dren and adolescents largely, which can play an important role in preventing the occurrence of chronic
disease in adults.
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Table 1 The prevalence of HTN and its components in different groups in Chinese children and adolescents aged 7 — 18 years

Group n Elevated HTN HTN Isolated SHTN Isolated DHTN Mix HTN

Gender

Boys 106 783 11.7 (11.5,11.9) 18.2 (18.0,18.5) 4.4 (4.2,4.5) 9.7 (9.6,9.9) 4.1 (4.0,4.2)

Girls 106 780 6.8 (6.6,6.9) 11.6 (11.4,11.8) 1.9 (1.8,2.0) 7.7 (7.6,7.9) 2.0 (1.9,2.1)
Age

7-9 53 353 5.4 (5.2,5.6) 9.0 (8.7,9.2) 2.8 (2.7,3.0) 3.8 (3.6,3.9) 2.4 (2.3,2.6)

10 -12 53 471 6.9 (6.7,7.1) 12.9 (12.6,13.2) 3.9 (3.8,4.1) 5.9 (5.7,6.1) 3.1(3.0,3.3)

13 -15 53 805 11.5 (11.2,11.8) 15.5 (15.2,15.8) 2.4 (2.2,2.5) 10.8 (10.5,11.0) 2.3 (2.2,2.5)

16 - 18 52 934 13.1 (12.9,13.4)  22.5(22.0,22.7) 3.4 (3.2,3.5) 14.7 (14.4,15.0) 4.4 (4.2,4.5)
Region

Urban 106 879 9.1(8.9,9.3) 14.5 (14.3,14.7) 3.1(3.0,3.2) 8.4 (8.3,8.6) 3.0 (2.9,3.1)

Rural 106 684 9.3(9.2,9.5) 15.4 (15.1,15.6) 3.2 (3.1,3.3) 9.1(8.9,9.2) 3.1(3.0,3.2)
Area

East 78 323 10.8 (10.6,11.1) 17.5 (17.3,17.9) 4.5 (4.4,4.7) 8.9 (8.7,9.1) 4.1 (4.0,4.2)

Central 57 100 9.1(8.9,9.3) 15.8 (15.5,16.1) 2.7 (2.6,2.9) 9.9 (9.7,10.1) 3.2 (3.1,3.4)

West 78 140 7.7 (7.5,7.9) 11.6 (11.4,11.8) 2.0 (1.9,2.1) 7.7 (7.6,7.9) 1.9 (1.8,2.0)
BMI

Thinness 27 918 5.8 (5.6,6.1) 9.0 (8.7,9.4) 1.3 (1.2,1.4) 6.5 (6.2,6.8) 1.2 (1.1,1.4)

Normal 148 002 8.8 (8.6,8.9) 13.1 (12.9,13.3) 2.5 (2.4,2.6) 8.4 (8.3,8.6) 2.2 (2.1,2.3)

Overweight 29 330 13.2 (12.8,13.5)  23.3 (22.8,23.8) 6.1(5.8,6.4) 11.2 (10.8,11.5) 6.0 (5.7,6.3)

Obesity 8313 15.0 (14.3,15.8)  37.4 (36.3,38.4) 10.4 (9.8,11.1) 13.4 (12.7,14.2) 13.6 (12.9,14.3)
Total 213 563 9.2 (9.1,9.3) 14.9 (14.8,15.1) 3.1(3.0,3.2) 8.8 (8.6,8.9) 3.0 (3.0,3.1)

HTN, hypertension; SHTN, systolic hypertension; DHTN, diastolic hypertension; mix HTN, combined hypertension with systolic hypertension and

diastolic hypertension; BMI, body mass index.
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Figure 1 The prevalence of elevated HTN, HTN and its components
in different BMI groups of children and adolescents aged 7 — 18 years
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obesity; Bef-Adj represented the crude OR before adjusting for confound-
ers; Aft-Adj represented the OR after adjusting for confounders; Stitch
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gles represented the crude OR for HTN and elevated HTN in boys and
girls of different BMI groups compared to normal BMI group, and the blue
dots and red triangles represented the OR in boys and girls respectively af-
ter adjusting for age, height, province, urban/rural area, and socioeco-
nomic status.
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Figure 2 The association between the HTN, elevated HTN and BMI

groups in Chinese children and adolescents aged 7 — 18 years



A SN T

E % R

- 426 - JOURNAL OF PEKING UNIVERSITY (HEALTH SCIENCES) Vol.50 No.3 Jun. 2018

Boys,Bef-Adj 4 Girls,Bef-Adj ® Boys,Afi-Adj A& Girls,Aft-Adj

A
16

—
[\
T

OR(95%CI)
o0

}

L
ST MT 0 MO SO
Group
B
16} ‘
|
[
[
[
12f }
[
< |
S \
S |
& 8 !
g |
~ [
[
[
4r |
i 1
o A ‘
l g o A J‘
Ok I
ST MT 0 MO SO
Group
C
16| |
\
\
|
12+ }
\
\
S |
<
s 4
= l
= \
[
\
4r \
R
\
|
1 o A e A |
C 1 |
ST MT 0 MO SO
Group

A, isolated SHTN; B, isolated DHTN; C, mix HTN; ST, severe thin-
ness; MT, moderate thinness; HTN, hypertension; O, overweight; MO,
moderate obesity; SO, severe obesity; isolated SHTN, isolated systolic
hypertension; isolated DHTN, isolated diastolic hypertension; mix HTN,
mix hypertension ; Bef-Adj represented the crude OR before adjusting for
confounders; Aft-Adj represented the OR after adjusting for confounders;
Stitch lines represent 95% confidence intervals. The grey dots and grey
triangles represented the crude OR for isolated SHTN, isolated DHTN and
mix HTN in boys and girls of different BMI groups compared to normal
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Figure 3 The association between the HTN components ( isolated
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Chinese children and adolescents aged 7 — 18 years
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Table 2 The Population attributable risk (PAR% ) and expected prevalence for elevated HTN, HTN and its components
(isolated SHTN, isolated DHTN and mix HTN) due to overweight and obesity in Chinese children and adolescents aged 7 - 18 years in 2014

Group Elevated HTN HTN Isolated SHTN Tsolated DHTN Mix HTN
Boys
Originalprevalence 11.7 (11.5,11.9) 18.2 (18.0,18.5) 4.4 (4.2,4.5) 9.7 (9.6,9.9) 4.1 (4.0,4.2)
PAR,%* 8.1(7.5,8.8)  10.2(9.7,10.7) 18.9 (17.4,20.4) 6.7 (6.0,7.4)  26.2 (24.6,27.8)
Expectedprevalence” 10.7 (10.8,10.6) 16.4 (16.5,16.3) 3.5 (3.6,3.5) 9.1 (9.2,9.0) 3.0 (3.1,2.5)

PAR, % ¢ 15.4 (14.4,16.3) 18.0 (17.2,18.7) 30.1 (28.4,31.9) 11.7 (10.6,12.7) 37.1 (35.3,38.9)
Expecteolprevalence‘1 9.9 (10.0,9.8) 15.0 (15.1,14.8) 3.1(3.1,3.0) 8.6 (8.7,8.5) 2.6 (2.7,0.0)
Girls
Originalprevalence 6.8 (6.6,6.9) 11.6 (11.4,11.8) 1.9 (1.8,2.0) 7.8 (7.6,7.9) 2.0 (1.9,2.1)
PAR,%* 4.2 (3.6,4.9) 5.3 (4.9,5.8) 11.2 (9.3,13.1) 3.6 (3.1,4.1) 16.0 (14.0,17.9)
Expectedprevalence” 6.5 (6.5,6.5) 11.0 (11.1,11.0) 1.7 (1.7,1.6) 7.5 (7.5,7.4) 1.7 (1.7,1.3)
PAR, % ¢ 12.0 (10.8,13.0) 13.3 (12.5,14.1) 23.9 (21.4,26.4) 9.5 (8.5,10.5) 29.6 (27.1,32.0)
Expectedprevalence! 6.0 (6.1,5.9) 10.1 (10.2,10.0) 1.4 (1.5,1.4) 7.0 (7.1,7.0) 1.4 (1.4,0.0)
Total
Originalprevalence 9.2 (9.1,9.3)  14.9 (14.8,15.1) 3.1 (3.0,3.2) 8.8 (8.6,8.9) 3.0 (3.0,3.1)
PAR,%* 6.9 (6.4,7.4) 8.2 (7.9,8.6) 16.8 (15.6,18.0) 5.3 (4.8,5.8) 23.4 (22.1,24.6)
Expecledprevalence" 8.6 (8.6,8.5) 13.7 (13.8,13.6) 2.6 (2.6,2.6) 8.3 (8.3,8.3) 2.3 (2.4,1.9)
PAR,%°“ 14.5 (13.7,15.2) 16.2 (15.7,16.7) 28.7 (27.2,30.1) 10.7 (10.0,11.4) 35.1 (33.6,36.5)
Expccledprevalcnccd 7.9 (8.0,7.8) 12.5 (12.6,12.4) 2.2(2.3,2.2) 7.8 (7.9,7.8) 2.0 (2.0,0.0)

PAR% was calculated after adjusting for age,height, province, urban/rural area, and socioeconomic status. a, PAR% due to obesity; b, the ex-
pected prevalence if controlling obesity after adjusting for confounders above; ¢, PAR% due to overweight and obesity; d, the expected prevalence if con-
trolling overweight and obesity; HTN, hypertension; isolated SHTN, isolated systolic hypertension; isolated DHTN, isolated diastolic hypertension; mix

HTN, mix hypertension.
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