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Study on cardiovascular health status and influencing factors of children

and adolescents aged 7 to 17 years in five provinces of China in 2022
GAO Can’, ZHANG Jian—-mei, HAN Li-li, SHAO Jing, ZHANG Xia
“Institute of Sports Medicine, General Administration of Sports, Beijing 100061, China
Abstract: Objective To investigate the cardiovascular health status and influencing factors of children and adolescents aged
7 to 17 in five provinces and cities of China. Methods From April to November 2022, 9 schools (including 4 primary schools
and 5 middle schools) were selected from Beijing, Hebei, Shandong, Jiangxi, and Hunan provinces. In total 2 166 students
from the third grade of primary school to the third grade of senior high school were enrolled in the study. The methods of data
collection included questionnaire, physical measurement, and laboratory test. According to the revised American Heart Asso-
ciation standard, cardiovascular health was evaluated by four health behavior indicators (smoking, BMI, physical exercise, and
dietary evaluation) and three health factors (total cholesterol, blood pressure, and fasting blood glucose). The indicators were
divided into ideal, moderate, and poor levels. The total average score of 7 indexes was calculated and divided into low, medi-
um, and high—risk grades according to the score. Multiple logistic regression model was used to analyze the influencing fac-
tors of cardiovascular health status of children and adolescents. Results Students with 7 ideal cardiovascular health behaviors
and factors accounted for 1.8%, and those with more than 5 ideal cardiovascular health behaviors and factors accounted for
48.7%. The proportion of girls with 2 or 4 cardiovascular health behaviors was significantly higher than that of boys (P=
0.025). The proportion of children and adolescents from township and rural areas with 2 to 4 cardiovascular health behaviors,
2 to 3 cardiovascular health factors, and 4 to 7 cardiovascular health behaviors and factors were significantly higher than

those from urban areas (P < 0.05). There were significant differences in the total average scores of cardiovascular health in-
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dexes among age, sex, sleep duration, urban and rural areas, regions, and income levels (P<0.05). Multiple logistic regression

analysis showed that long sleep time, female, rural area, and family income were positively correlated with the decrease of

cardiovascular risk of children and adolescents, while the increase of age and the decrease of cardiovascular risk of children

and adolescents in the south were negatively correlated. Conclusion The cardiovascular health of children and adolescents

aged 7 to 17 in five provinces and cities of China is generally at the middle level, and the proportion of 7 ideal cardiovascu-

lar health behaviors and factors is low. In the future, attention should be paid to the prevention and control of children and

adolescents aged 12 to 17 years with short sleep time, urban, southern, and low family income, so as to improve cardiovascu-

lar health.

Keywords: Children and adolescents; Cross—sectional study; Cardiovascular health; Dietary structure
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F2 7~17 SARFEERILES AR EEAR =2 166, (x £5),n(%) ]
Table 2 Baseline of children and adolescents of different genders aged 7 to 17 years (n=2166,(x+s),n(%)]

_— SR PE5 JEAE X 35,
FE L P1E bkl EZ Y PE
N 2166 1156 1010 1233 933
R (R ) 12.38 £ 1.85 12.50 £ 1.91 12.24 +1.76 <0.001 1211+ 1.76 12.73 + 1.90 <0.001
593 0.903 0.364
UK 2 065(95.34) 1101(95.24) 964(95.45) 669(54.26) 487(52.20)
oAt 101(4.66) 55(4.76) 46(4.55) 564(45.74) 446(47.80)
P51 — 0.364
HE — — 669(54.26) 487(52.20)
wE — — 564(45.74) 446(47.80)
55 (cm) 157.16 £12.52  159.53 + 13.81  154.46 + 10.21 <0.001 157.83£12.86  156.27 + 12.01 0.004
PR (ke) 50.12+ 1636 5320 + 1824  46.60 + 13.05 <0.001 51.18 + 1677 4872 + 1571  <0.001
BMI(kg/m?) 1995 + 476 2049 + 5.03 19.33 + 4.36 <0.001 2020 = 4.85 19.62 + 4.62 0.005
JE A3 b 0.364 —
Wi 1 233(56.93) 669(57.87) 564(55.84) — — —
SRR 933(43.07) 487(42.13) 446(44.16) — — —
FIs
8 IfiL 209(9.65) 109(9.43) 100(9.90) 0.766 159(12.90) 50(5.36) <0.001
DRI 96(4.43) 49(4.24) 47(4.65) 0.717 79(6.41) 17(1.82) <0.001
T g 128(5.91) 66(5.71) 62(6.14) 0.740 108(8.76) 20(2.14) <0.001
DIERG 42(1.94) 18(1.56) 24(2.38) 0.221 29(2.35) 13(1.39) 0.149
IIRERZRT 21(0.97) 14(1.21) 7(0.69) 0.314 15(1.22) 6(0.64) 0.260
A
B 1 KA =10 1235(57.02) 651(56.31) 584(57.82) 0.507 831(67.40) 404(43.30) <0.001
K= =10 TR 2 002(92.43) 1066(92.21) 936(92.67) 0.748 1187(96.27) 815(87.35) <0.001
L=1 W 366(16.90) 196(16.96) 170(16.83) 0.985 241(19.55) 125(13.40) <0.001
A =10 1 266(58.45) 707(61.16) 559(55.35) 0.007 800(64.88) 466(49.95) <0.001
FrRECRE <1 WK /A 304(14.04) 145(12.54) 159(15.74) 0.038 155(12.57) 149(15.97) 0.028
I (mm He)
W4 e 113.05+13.66 11541 +14.06  110.28 +12.62 <0.001 11561 +1333  110.04+1343  <0.001
EPik 69.23 + 9.47 68.75 + 8.23 69.63 + 10.40 0.138 69.91 + 970 6843 = 9.13 0.014
SEIF [ B (mmol /L) 412 = 0.71 4.08£0.71 417 = 0.71 0.008 4.18 = 0.70 4.00 = 0.71 <0.001
25 I8 I B (mmol/L) 479 + 0.62 4.84 +0.46 473 = 0.75 <0.001 4.87 x 0.57 4.60 = 0.67 <0.001
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Table 3 Cardiovascular health assessment indicators for children and adolescents of different genders aged 7 to 17 years [1n(%) |

FRbRAKT B AT (n=2 166) (=1 156) 4 (n=1010) Pakic PiE
IRBTHEEL 48.4 <0.001
FHALE L 1 500(69.25) 726(62.8) 774(76.6)
T 309(14.27) 200(17.3) 109(10.8)
JIEJRE 357(16.48) 230(19.9) 127(12.6)
EN=E:20 36.0 <0.001
N3 150(6.93) 77(6.7) 73(7.2)
<60min/d 1779(82.13) 909(78.6) 870(86.1)
= 60min/d 237(10.94) 170(14.7) 67(6.6)
JREETE 0.158 0.924
PR 375(17.31) 203(17.6) 172(17.1)
A 1237(57.11) 656(56.7) 581(57.5)
BN 554(25.58) 297(25.7) 257(25.4)
W A 4.8 0.028
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FEhR K- BAHE (=2 166) H4:(n=1156) 4 (n=1010) v 1E Pl
FRARE L 2 155(99.49) 1 146(99.1) 1 009(99.9)
BN 11(0.51) 10(0.9) 1(0.1)

BB A 5.5 0.019
AL 1 838(84.86) 961(83.1) 877(86.8)
BEWE 328(15.14) 195(16.9) 133(13.2)

JIIIDAS 0.7 0.696
IEH G 641(65.01) 348(65.3) 293(64.7)
1B A 130(13.18) 66(12.4) 64(14.1)
LT Al 5 215(21.81) 119(22.3) 96(21.2)

SR 8.0 0.018
FRAE K 1 083(66.69) 601(69.6) 482(63.4)
K- 414(25.49) 196(22.7) 218(28.7)
5 9E K- 127(7.82) 67(1.7) 60(7.9)

23 1 IR 8.5 0.007
FHALKF 1 568(96.55) 824(95.4) 744(97.9)
rRAE K 52(3.20) 38(4.4) 14(1.8)
L=y G 4(0.25) 2(0.2) 2(0.3)

T SUMABET T IREAG I 986 A AFTEXT G5 AU ABEAT 1 IR INAY 1 624 BTN 5.

x4 AREAHILES /DA CVH GRS (%) ]
Table 4 Cardiovascular health assessment indicators for children

and adolescents from different residences [ n(%) ]

ity ki Z R 71 P
(n=1233)  (n=933)

R EL 28.2 <0.001
HUAEAESRL  798(64.7) 702(75.2)
T 197(16.0) 1 122(12.0)
AR 238(19.3) 119(12.8)

EN=E:E70 55.8 <0.001
AN 47(3.8) 103(11.1)
<60min/d  1021(82.8)  758(81.2)
=60min/d  165(13.4) 72(1.7)

eI 90.73 <0.001
PRAERES 261(21.2) 114(12.2)
FRAERENL  747(60.6)  490(52.5)
WEMEN 225(18.2) 329(35.3)

W A 1.2 0.224
PRAERENL  1229(99.7)  926(99.2)
BN 4(0.3) 7(0.8)

BB 0.3 0.562
FRAEAHAL  1041(84.4)  797(85.4)
BNl 192(15.6) 136(14.6)

e " 8.4 0.015
IEHJERE 33162.1)  310(68.4)
1EH = 67(12.6) 63(13.9)
I AR 135(25.3) 80(17.7)

SR e 10.5 0.005
FRAEKOF-  716(64.2)  367(72.2)
REIKFE 30427.2)  110(21.7)
BEKF 96(8.6) 31(6.1)

23 N I * 55 0.039
FIEEKSF- 1071(96.0)  497(97.8)
HRAEIKF 43(3.9) 9(1.8)
KT 2(0.1) 2(0.4)
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Table 5  Distribution of ideal cardiovascular health indicators among children and adolescents aged 7 to 17 years [ n(%) |
P S AT XA
FEAHFRAREL B A e Pl T EZ Vi) . Pl At (r=979)
(n=530) (n=449) (n=526) (n=453)
HE CVH
TR
0 0(0.0) 0(0.0) — — 0(0.0) 0(0.0) — — 0(0.0)
1 120(22.6) 75(16.7) 5.373 0.020 116(22.1) 79(17.4) 3.248 0.071 195(19.9)
2 265(50.0)  259(57.6) 1.740 0.187 244(46.4)  283(62.5) 36. 588 0.001 527(53.8)
3 12122.8)  10524.1) 0.042 0.837 135(28.1) 81(17.9) 8.578 0.003 226(23.1)
4 24(4.6) 10(1.6) 3.184 0.074 21(4.0) 132.2) 0.915 0.339 34(3.5)
2-4 410(773)  374(83.3) 5.007 0.025 403(76.6)  377(83.2) 6. 560 0.010 780(79.7)
B CVH
HE )
0 7(1.3) 30.7) 1.024 0.312 8(1.5) 200.4) 2.805 0. 094 10(1.0)
1 58(10.9) 62(13.8) 1.855 0.173 77(14.6) 439.5) 5.994 0.014 120(12.3)
2 220415  201(44.8) 1.052 0.305 238(452)  183(40.4) 2.336 0.126 421(43.0)
3 24546.3)  183(40.8) 2.955 0. 086 203386)  225(49.7) 12.134 0.001 428(43.7)
2-3 465(87.8)  384(85.6) 1.033 0.309 44183.8)  408(90.1) 8.193 0. 004 849(86.7)
HfH CVH 17
R ZR (4)
0 0(0.0) 0(0.0) — — 0(0.0) 0(0.0) — — 0(0.0)
1 10.2) 2(0.4) 0.525 0. 469 3(0.6) 0(0.0) 2.592 0.107 3(0.3)
2 32(6.0) 173.8) 2.592 0.107 30(5.7) 194.2) 1.166 0.280 49(5.0)
3 72(13.6) 66(14.7) 0.249 0.618 86(16.3) 52(11.5) 4.769 0.029 138(14.1)
4 15930.0)  153(34.1) 1. 860 0.173 16230.8)  150(33.1) 0. 600 0.438 312(31.9)
5 184(34.7)  159(35.4) 0.052 0.820 16130.6)  182(40.2) 9.790 0.002 343(35.0)
6 69(13.0) 47(10.5) 1.515 0.218 74(14.1) 42(9.2) 5.362 0.021 116(11.9)
7 132.5) 5(1.1) 2.416 0.120 10(1.9) 8(1.8) 0.025 0.875 18(1.8)
4~7 425(802)  364(81.1) 0.120 0.729 407(77.4)  382(84.3) 7.517 0. 006 789(80.6)
F6 7~17%)LEF/PA CVH FEFAFMEBL (v £5)
Table 6 Scores of cardiovascular health indicators in children and adolescents aged 7 to 17 years (x + )
P ., - gy
e CVi CVHEI W8 sk F I Pif
FIR (%)
7~11 78.45 +3.54 71.69 +4.77 75.07 +4.52 -4.052 0.035
12~17 72.51 £5.37 70.11 +5.87 71.31+£5.23
PEH
5 73.65£4.22 72.87£3.24 73.26 +3.98 3.237 0.041
5’y 77.63 £3.27 75.34 £3.01 76.49 +3.34
5 < (h)
<7 73.35+4.21 72.93 +4.66 73.14 +£3.86 5. 864 0.038
70~9.9 77.81 £3.58 76.18 £4.02 76.99 +3.63
=10.0 75.41 +5.83 74.92 +4.05 74.81 +4.25
PR
PRGN 75.23 £5.71 73.19 +3.64 74.21 £4.41 -1. 125 0. 682
BN 74.16 £4.52 73.81 +£3.82 73.99 +4.11
wZ
kT 72.25+3.41 7549 +4.23 73.87 +4.05 2.981 0.042
A 76.88 +£3.19 75.92 +£3.94 76.40 +4.28
Hi 3,
i) 7526 +3.91 76.18 = 4.02 75.72+3.55 -4.237 0. 002
M7 7244 £4.07 73.15 £3.46 72.80 +4.32
AT
1% 73.57+£4.43 72.64 £3.76 73.11 £4.05 8.215 0.028
rh 76.83 +3.71 76.19 £ 4.14 76.51 +£3.62
[ 75.79 +2.99 73.52 +3.66 74.66 +4.22
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Table 7 Analysis of influencing factors on cardiovascular health status of children and adolescents aged 7 to 17 years

ik IR TR FRAE K-
' OR 11(95%CI) P1H OR {1(95%CI) PIE OR {1(95%CI) P
(2

7~11 1.00 1.00 1.00

12~17 1.00 0.89(0.71 ~ 1.17) 0.286 0.72(0.58 ~ 0.87) 0.013
51

5 1.00 1.00 1.00

b’ 1.00 2.89(1.44 ~ 4.38) 0.031 3.21(2.57 ~ 4.01) 0.017

BEHHE (h)

<7 1.00 1.00 1.00

7.0~99 1.00 2.74(1.17 ~ 4.65) 0. 002 3.18(1.36 ~ 7.61) 0. 004

=10.0 1.00 1.96(0.77 ~ 3.87) 0. 349 1.79(0.98 ~ 2.72) 0.571
AR

VNGEIN 1.00 1.00 1.00

AR 1.00 1.23(0.89 ~ 1.82) 0.514 1.08(0.76 ~ 1.67) 0.391
b7

Wi 1.00 1.00 1.00

ARy 1.00 2.05(1.32 ~ 2.67) 0.035 2.48(1.49 ~ 3.68) 0.027
i ok

|y 1.00 1.00 1.00

0 1.00 0.62(0.46 ~ 0.84) 0.001 0.68(0.52 ~ 0.88) 0.002
WA TR

s 1.00 1.00 1.00

LR 1.00 1.67(1.27 ~2.21) 0. 002 1.23(0.86 ~ 1.75) 0.392

=1 1.00 1.13(0.82 ~ 1.57) 0.431 1.19(0.85 ~ 1.66) 0.618

T X5 S8 W R A g BERAEUTRS 100 B 157 (99.49% ), HLAT BEAR
K7 BB K - (10.94% ) Fi e FE £ /K F- (17.31%) Y
CVH F8hr B 5 FLEAG, M4 2018 4F WHO #e ™,
SRR T Z DU LE T AR E B RN 2 | 3X
SARMIIE S EA—S0 hTRE KA T R, 45 b
() 2F A 3 S TR X T RE sk LB A 4E Y
BRI Bl DA SBR[ A R e T L T D
AR AR BAR IR B S50 5 R S R R T RO A ] 23
SR G CVD B RBSARARIG N, AR — 51 22
L I3 20 27 (4 16 Jr =X oE 0, i 4
CVH UK 358 T X REAL, . CVD XU B I
I IR iy )L A AR S RN R CVH WS EH
Jie B I 0L T 100 A B3 A 7 6B k] 7T L I 2 ok
JLE K H ARG (1) CVH K-, R & 245
FEEN 22 507 T, A BRAR T B A, FEAR L f
B, WO 55 1 R O, 25 R A T EL A B i CVH
W, Hefil e FHA . EIRk S 225 5w, AT
W LE R DA, SN LR DA EA IR
FeE R B L RS O, (AR
BT AU LS /DA . ARYE Wang 558 A Af
i1, T EIAELA 50% 0 A R 25% 0 )L /D
SRR AACRE, S E SO IR N U Z M EZ
EAT | FH G A UM, S s R RIS JR 5 | A ) v i 3%

AE T X R IR U L RN R X
ARSI AR A—3L

BAN, ARG T ~ 17 2 )L #EFH/DAE CVH AR
BRI XS A sZma R R AT 750 Fr . WA A 4
W 7~ 17 2 LT DA A K S5 4E08 . 0
W MEGERHC B YIMISE . DIEWF I A b
Fe T IR T R IR g = R o A XU B i 1 e
2, SAME A AL, I EA5 B 0 A5
R IRAE MRS A KA SC B = v, B T A A
R LEE T /DA I /R RS 185 s vy R 2%, HL i PR ] g
SR E T ML DO T RIS Y SR R R TN
RIS & f AN 2RI AR A EZ AR
Az 1 5 ARG At AR DA IR 70 i XL

AR

AW — 2L R B, SEE AHA /9 CVH 45
WA 78 4 1E T B RA T8 2 — L 00, %
B RIF | 00 HE AKX s o T () 5 i, 38R T
T ERRAE . ABFSE BRFSE N Gl 55 I (HA G
HotefRETEILESDE, B S HILES DEE
AHXFHE D

gi b, Ede R e AR VTP R A T
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