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Epidemiological characteristics of cardio-metabolic risk factors among children and adolescents
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ZHANG lJiguo, JIA Xiaofang, WANG Liusen, LI Weiyi, WANG Zhihong (National Institute for
Nutrition and Health, Chinese Center for Diseases Control and Prevention, Beijing 100050, China)
Abstract:

[Background] Although the incidence of cardio-metabolic risk factors in children and adolescents
in China is on the rise, the research on its prevalence and influencing factors is insufficient.

[Objective] This study investigates the prevalence of cardio-metabolic risk factors and their
co-prevalence, and the differences in demographic economics among children and adolescents
aged 7-17 years in 15 provinces of China.

[Methods] The data of the China Health and Nutrition Survey in 2015 were used to analyze the
epidemiological characteristics of central obesity; elevated blood pressure, fasting plasma glucose
(FPG), triglyceride (TG), total cholesterol (TC), and low-density lipoprotein cholesterol (LDL-C);

E&mE
EZRVEME (13103110700015005)

VE&ETT
AT (1995—), &, MiL4E ;

E-mail : hxhuxiao@qq.com

BIEFEE

FEZ, E-mail : wangzh@ninh.chinacdc.cn

ferEE#
FZE AR
Wi BER
REBH

BRI
TR
2021-01-22
2021-05-18

XEHS  2095-9982(2021)08-0833-06
FESES R179
XEFER A

»5|F

A, 24, K&, & PE+RE 7175
JLIESLVELMERESE R R ENRI TR
fiE D] . ESERES, 2021, 38 (8) : 833-
838.

> AR

www.jeom.org/article/cn/10.13213/j.cnki.jeom.2021.21037

Funding
This study was funded.

Correspondence to
WANG Zhihong, E-mail: wangzh@ninh.chinacdc.cn

Ethics approval Obtained
Competing interests None declared
Received 2021-01-22

Accepted 2021-05-18

»To cite

HU Xiao, JIANG Hongru, ZHANG Bing, et al.
Epidemiological characteristics of cardio-
metabolic risk factors among children and
adolescents aged 7-17 years in 15 provinces
of China[l]. Journal of Environmental and
Occupational Medicine, 2021, 38(8): 833-838.

> Link to this article
www.jeom.org/article/en/10.13213/j.cnki.jeom.2021.21037

www.jeom.org



834 #4455 J2 &% | Journal of Environmental and Occupational Medicine | 2021, 38(8)

decreased high density lipoprotein cholesterol (HDL-C); and co-prevalence of the risk factors in children and adolescents aged 7-17 years. A
multiple logistic regression model was used to analyze the relationship between socio-economic factors and selected cardio-metabolic risk
factors, and Cochran-Armitage trend test was used for trend analysis.

[Results] A total of 1280 children and adolescents aged 7-17 years were included in the study. The prevalence rates of central obesity,
elevated blood pressure, elevated FPG, decreased HDL-C, elevated TG, elevated TC, and elevated LDL-C were 20.94%, 10.78%, 8.75%, 15.16%,
6.56%, 7.50%, and 6.33%, respectively; the co-prevalence rate of cardio-metabolic risk factors was 18.75%. The prevalence rate of central
obesity and co-prevalence rate of cardio-metabolic risk factors in eastern region were higher than those in central region (P<0.05). The
prevalence rates of elevated TG, elevated TC, and elevated LDL-C in eastern and western regions were higher than those in central region (P<
0.05). The prevalence rates of central obesity and decreased HDL-C were different among different age groups (P<0.05). Boys showed higher
prevalence rates of elevated blood pressure, elevated FPG, and elevated TC than girls (P<0.05). With the improvement of annual household
per capita income, the prevalence rates of central obesity was gradually increasing (Puend < 0.05). The results of multiple logistic regression
analysis showed there were less risks of elevated blood pressure (OR=0.60, 95% Cl: 0.42-0.87), elevated FPG (OR=0.63, 95% Cl: 0.42-0.94), and
elevated TC (OR=0.64, 95% CI: 0.42-0.99) in girls than in boys. The risks of central obesity and decreased HDL-C were 61% and 92% higher and
the risk of elevated TC was lower (OR=0.60, 95% CI: 0.38-0.95) in children and adolescents aged 12-17 years than in those aged 7-11, respectively.
The risk of central obesity in eastern region was 57% higher than that in central region. Taking central region as a reference, the risks of elevated
TG, TC, and LDL-C in eastern and western regions were 2.94 and 3.21 times, 5.08 and 4.42 times, and 4.69 and 3.34 times higher, respectively.
The co-prevalence of cardio-metabolic risk factors in eastern region was higher than that in central region (OR=1.94, 95% CI: 1.23-3.06).

[Conclusion] Central obesity, lower HDL-C, and higher blood pressure are prominent cardio-metabolic risk factors among children and
adolescents in 15 provinces of China in 2015. Higher risks of having cardio-metabolic risk factors are identified in boys, eastern region,

and adolescents aged 12-17 years.

Keywords: cardio-metabolic risk factor; children and adolescents; demographic economic
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Table 1 The prevalence of cardio-metabolic risk factors and co-prevalence among 7-17-year children and adolescents
in 15 provinces of China in 2015

DM ER BB EZ /% (Cardio-metabolic risk factors/%)

74 A MR mEAE chOMEER  mMIEAES  HDLCHME TOHB TCHB WLCHB  BRERRE
Characteristics Participants Proportion Elevated blood ~ Central  Elevated fasting Decreased Elevated Elevated Elevated Co-prevalence of
pressure obesity plasma glucose HDL-C TG TC LDL-C  cardio-metabolic risk factors

45! (Gender)

5 (Boys) 677 52.89 6.80° 10.23 5.47° 7.34 3.44 4.69° 3.67 10.31

%z (Girls) 603 47.11 3.98 10.70 3.28 7.81 3.13 2.81 2.66 8.44
% /% (Age/years)

7~11 780 60.94 6.48 10.86° 5.39 7.19° 3.44 5.23 4.22 10.55

12~17 500 39.06 4.30 10.08 3.36 7.97 3.13 2.27 211 8.20
HKEEAIGWNIKTF
Household income per capita

1F (Low) 426 33.28 4.38 6.09° 3.20 4.77 2.42 1.80 1.64 5.47

1 (Medium) 427 33.36 3.28 6.80 2.97 531 211 2.97 2.73 6.64

= (High) 427 33.36 3.13 8.05 2.58 5.08 2.03 2.73 1.95 6.64
Hhis; (Region)

FiER (Central) 239 18.67 1.88 3.59° 1.41 2.81 0.47° 0.39° 0.39° 2.50°

7RER (Eastern) 365 28.52 3.28 8.28 1.80 4.77 1.95 2.81 2.50 6.80

PEEB (Western) 676 52.81 5.63 9.06 5.55 7.58 4.14 4.30 3.44 9.45
% (Residence)

I (Urban) 356 27.81 3.13 6.80 2.19 5.31° 1.95 2.50 2.19 6.02

WA (Rural) 924 72.19 7.66 14.14 6.56 9.84 4.61 5.00 4.14 12.73
St (Total) 1280 100.00 10.78 20.94 8.75 15.16 6.56 7.50 6.33 18.75

[E]a: ¥#3%, P<0.05 ; b : Cochran-Armitage #8583 1030, P<0.05, * : ERARREREFE > 2 UL MEREERRER,
[Note] a: Chi-square test, P<0.05; b: Cochran-Armitage trend test, P<0.05. *: Co-prevalence refers to the presence of > 2 cardio-metabolic risk factors.
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% 4 (OR=0.60, 95%CI : 0.42~0.87 ; OR=0.63, 95%CI
0.42~0.94 ; OR=0.64, 95%Cl : 0.42~0.99) , 12~17 % ¢Ah
(OVERBR¥AD HOL-C BRI =T 7~11 5 48 (OR=1.61,
95%Cl : 1.22~2.13 ; OR=1.92, 95%Cl : 1.41~2.62), 1B
TCF & B X B 321k (OR=0.60, 95% CI : 0.38~0.95) -
UREABHBNKEFRVILETLDEASE, KE
ABBNKEESW) LES D FMEA SRR
(OR=0.60, 95%CI : 0.38~0.95), LA EPHMX )| EF
FAEE, REHX) LEF VEROMEER. T6HE.
TCF & LDL-CHBRIMBE 23 5 2 H 1.57. 2.94, 5.08.
4.69 1%, FAZPMIX TG F&. TCHE. LDL-CHEHIXIE
PRIEHE 3.21. 4.42, 33415 ; REPXBRERRE
B XS 3R 1 ZB 1 X & (OR=1.94, 95%CI : 1.23~3.06) o
U LETVEASE, KN LES LV EHDLCHE
EEAIXBEEAEE (OR=0.69, 95%CI : 0.49~0.96) 0 TLFR 2,

£2 2015 FHKE+RE T~-17 %) LEFLE0OER G RRARSHEZMEA RN ZERE logistic[BY35 4 [OR (95%C/)]
Table 2 Multiple logistic regression analysis on the prevalence of cardio-metabolic risk factors in 7-17-year children and adolescents
in 15 provinces of China in 2015 [OR (95% Cl)]

mEAS N " MmEAS HDL-C f&1H . . . SEEERE"
5348 A R P TGHB TCHS LDL-CHE RN
L Elevated blood . Elevated fasting Decreased Co-prevalence of
Characteristics Central obesity Elevated TG Elevated TC  Elevated LDL-C . o
pressure plasma glucose HDL-C cardio-metabolic risk factors
M5l (Gender)
£ (Boys) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
£ (Girls) 0.60 1.30 0.63 1.28 1.00 0.64 0.79 0.92
(0.42~0.87)°  (0.99~1.72) (0.42~0.94)°  (0.94~1.74)  (0.64~1.57) (0.42~0.99) "  (0.50~1.26) (0.70~1.22)
Fie /% (Age/years)
7~11 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
S 1.03 1.61 0.95 1.92 1.42 0.60 0.72 1.24
(0.72~1.48)  (1.22~2.13)° (0.64~1.42) (1.41~2.62) °  (0.91~2.23) (0.38~0.95) "  (0.45~1.67) (0.93~1.65)
REAGBNIKTF
Household income per capita
1% (Low) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
i (Medium) 0.68 1.07 0.94 1.07 0.86 1.70 1.67 1.20
(0.44~1.04) (0.76~1.51) (0.59~1.50) (0.73~1.57) (0.50~1.48) (0.98~2.93) (0.94~2.94) (0.84~1.72)
= (High) 0.60 1.14 0.86 0.93 0.78 1.38 0.99 1.06
=3 Al (0.38~0.95) °  (0.80~1.63) (0.52~1.42) (0.62~1.40)  (0.44~1.37)  (0.78~2.45)  (1.53~0.85) (0.74~1.54)
Hhis; (Region)
fRER (Central) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
35 (Eastern) 1.24 1.57 0.88 1.04 2.94 5.08 4.69 1.94
E (0.72~2.14) (1.04~2.35) ° (0.46~1.69) (0.65~1.65)  (1.17~7.38) ° (1.94~13.33) * (1.77~12.39) ° (1.23~3.06) °
RS (Western) 1.05 0.80 1.51 0.84 3.21 4.42 3.34 1.37
= (0.64~1.72) (0.54~1.18) (0.87~2.61) (0.55~1.28)  (1.36~7.61) ° (1.74~11.27)° (1.30~8.59) ° (0.89~2.10)
% (Residence)
I (Urban) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
R4t (Rural) 0.87 0.82 1.15 0.69 0.98 0.87 0.82 0.85
(0.58~1.31) (0.60~1.11) (0.72~1.81) (0.49~0.96) ° (0.60~1.61)  (0.55~1.37)  (0.60~1.11) (0.62~1.16)

[E]a: P<0.05, * : Bl ARRERFE> 2O MEREIEERER.

[Note] a: P<0.05. *: Co-prevalence refers to the presence of =2 cardio-metabolic risk factors.
3 i¥ie HDL-C B& A TCF B I R 53 51 6.56%. 15.16%
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