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Association of joint effect of overweight and obesity with dyslipidemia on left ventricular hypertrophy in children/AN Sil-
ian”, LIU Ziqi, ZHANG Qian, ZHAO Min, XI Bo. " Department of Epidemiology/Department of Maternal, Child and Adolescent
Health, School of Public Health, Cheeloo College of Medicine, Shandong University, Ji'nan (250012), Shandong Province, China
[Abstract] Objective To examine the association of joint effect of overweight and obesity with dyslipidemia on left ventricular
hypertrophy (LVH) in children, so as to provide scientific evidence for the prevention of early cardiovascular damage in children.
Methods Data were obtained from the second follow-up cross-sectional survey of Huantai Childhood Cardiovascular Health Cohort
study in 2021, comprising 1 047 children aged 10—15 years with complete information. Based on overweight and obesity status and
dyslipidemia status, all participants were divided into four groups: normal weight with normal lipid levels, normal weight with dys-
lipidemia, overweight and obesity with normal lipid levels, and overweight and obesity with dyslipidemia. Left ventricular mass in-
dex (LVMI) levels and prevalence of LVH across four groups were compared. Multivariate Logistic regression model was used to ex-
amine the association of joint effect of overweight and obesity with dyslipidemia on LVH in children. Results There were signifi-
cant differences in LVMI levels [ (28.66+7.10, 29.63+4.71, 31.49+5.86, 32.65+4.80) g/m*”] and prevalence of LVH (4.28%,
12.50%, 22.74%, 31.30%) across four groups (F/)(2 =50.76, 90.92, P<0.05). After adjustment for confounding variables such
as gender, age, screen time, sleep duration, fruit and vegetable intake, carbonated beverage consumption, physical activity and elevat-
ed blood pressure, compared to children with both normal weight and normal lipid levels, the risk of LVH in children with dyslipi-
demia alone increased (OR=3.27, 95%CI=1.57-6.82, P<0.05) . Children with overweight and obesity alone also had a significant-
ly increased risk of LVH (OR=6.33, 95%CI[=3.76-10.66), and the highest risk was observed in those with both overweight and
obesity with dyslipidemia (OR=9.66, 95%CI=5.35-17.43) (P<0.05). Conclusions The joint effect of overweight and obesity
with dyslipidemia is positively correlated with LVH in children. To prevent LVH in children, both overweight and obesity with dys-
lipidemia should be paid attention to.
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U AR Ok, 3R L T D AR R I R 1) R TR 5
BT 19852019 4R, i [E 7~ 18 X JLEE AR
LTS 3 1.29% B TH28 23.49% , FLrp REFREAS:
F0.1% T2 9.6% % [R5 4 7F A0
B YIN (cardiovascular diseases, CVD) ) B B fG 6 K &
2D R EILEE D E PR EB R T
Pl e s IBJE (left ventricular hypertrophy , LVH )
Je O MRS H S i 1 LB R I, W UE 5 2 4 n i
CVD AR SAET- I XU LB & 4R I
LVH i 5 g e 3 | RN AT Binl se A B T
PRI 2B RAS ) X7 ) CVD 1y & A4 B B

EAWTERY], JLE L 32 LVH G Z A0
SEfER R T SRS T AR SR S LVH 1 SCECRF
FEAXH D B A —5  ARFFFRAKIE M & L
L IV R R R DT A2 Btk , B e PR L 2 A
JHE RIS 5 AR BB B 8 X LVH (R 52, DA Sy T B
JUEE L M A 40 SR AR AR

1 X&5F%

L1 sb% FEFem G L O I R RE U A S,
FEER VR A R 7 AL BRI AR 73, T 2017 4F 11 H &
2018 4F 1 A IR IS A S B 1 i JuE— B A
SEEFRCHET  BRGE X G2 %A 6 ~ 11 % /N B B2
WL, TR AR 0 A RS R A R A
A NI ERGI MR 2 AR T — R BEDT , BTN
HHEERFF—, £45EF 2019,2021,2023 4F )
SEIE 3 FRETT ., ASWFFE A 2021 456 2 VR Rl e 6
TR A ECHE , 2RBETTF) 1357 4 L8 B E B2
B 5 AN 1 047 £ ILEEAE MRS, Hodh B
Az 554 4, A 493 F5 AR 10 ~ 15 % F AR IR
(12.14x1.54) % , i 25 IL#E M HEZ KL E B
GRS T LR KB FFE B 2E B s 4t 1
A 2R BEAS PR B A E (165 : 20160308 )

1.2 A& &

1.2.1 [EREA AR A RS, E A
TS 0 7 AR BZ 0 G2 1) — B 122 R AE (45
W PN AR ) AR TE AT Ry O 2 (B R 5 B ] B G s
] REEBEA RFRUCEHEAFUE T 16 315

1.2.2 {RHEK A B s ARSI R HGM 300 %!
HLF B R T T, 0 R 32 a0 G 0 25 Ak i
JETEANE UG AE A 3 7 T B AR e, PR
BHR BT CPAORRT O AT I0 , RRER Bn BUEAR E
Je, B N B ERER i) A, IR AR T = 4 A
(body mass index, BML), BMI = {K & (kg)/[ & &
(m) 2" i R A fe HBP - 1300 %) H, 1 1 1k 31 ik
AR A B AR 2 G Y R R

PEGIE B M JT8A PR 32 36 G2 10 IR 5 0 657 i
FEIHAE TR — KT, B 32103 #6473 Wi He
i, BORAT R O A 2 8] 1Y 25 A i 4 mmHg
(1 mmHg=0.133 kPa) , 5 b DI i &2 %8, I B
IS5 PRI (8~ F- BB T 0BT o
1.2.3 @k el AR 6 238
W, P4 SR LR O MR S g R A0 2 2
FOFEPRIEAT I & . X SLHE AR 96 o0 3 EF sk AR
12 (left ventricular enddiastolic dimension, LVDD) | % [f]
P2 (interventricular septal thickness, IVST) \ZE/00 %
JE BEJELE (left ventricular posterior wall thickness, LVP-
WT) 85, BT DL B 5, i — D R A o g i
(left ventricular mass, LVM ) "™ 22 %8 i 5 45 55 (left
ventricular mass index, LVMI) LS E AR,

LVM(g)= 0.8%1.04x [ (LVDD+IVST+LVPWT)®* ~LVDD® ] +
0.6

LVMI( g/m*7 )= LVM/ 5>
1.2.4 S ssaadll T H 2108 R RS 10 h
b BB RE R Ll LA 5 mL # kAR,
HIZ G cobas ¢702 4 H A AL 2 B A ( S 1) X i 4+
HEATAEAGAGIN . 3 S50 >R TR [ e 4 Tl 2 ) G JIEL
[E B (total cholesterol, TC) . B bb 8,3 I &2 H il = B
(triglycerides , TG) Y AH it L €0, 725 0 &5 1wy 25 B2 AR 46
JIH [/ ( high-density lipoprotein cholesterol, HDL—C) Fll
PR %% B g 2 1 AHL [ B ( low-density lipoprotein cholester-
ol,LDL-C) ,
1.3 #rRfirfeplEsng (1) 8EILE, AES
HRCEI LT 0 4 8 5 A 0 A ) (WS/T 586—
2018) "1 K BMI= P53 AR 31 i o SUE e SR
HICRE, (2) MRS . RIECILEF DA s =
B it e AR VO i ST H A 4 00 AR 1S b R &
BT SF ., BHAKH TC=5.18 mmol/L, TG =
1.70 mmol/L ,HDL-C <1.04 mmol/L 5 LDL-C =3.37
mmol/L, (3)LVH, ZMRIEHiaEsE"", A58 5
LVMI= A A FEME S AR 5B Py, 2 XA LVH, (4)
M, SRR 3~17 2 JLEMER] A1 50 &
I 2 B AR Rl N kBT 5K =
S AFEE BB S I Py SON MR = (5) 1471
G B G R = e e Y A = 0 R DR TSI I P
AR KA =1 0™, (6) REFATLL, F
PIREHmA LR =5 M4 (7) BRERICRHEA S
%, VPRI IEHEA RS =1 W/,
1.4 s eI B4 Z f, el A 5
Pz itk g — 350, MGIEE gl & A
T il 28 BE 0], 3210 Gl T 58 RN 48 0, R A%
A B e B FZ AR, A I A AL L T
B R T il e A R A S T I T2
PRI HE . BT B2 G 1O JIE A 7 A A A 1
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S B A SE AR, AR B S i R AR 7R IE X
T 22 R4 )0 A 0 | ) 5 SRR O R BOH 0,94,
AR L EY N BT, THA A B8 ™ 4%
B IR A7 B0 B, A4 I RE A B0 43255 LA V8 5
PRATE I B A U AU A T 1l A AAS I

1.5 %it$ o ] SAS 9.4 G4k F AT BUdE
OyBT, X SRR B UEAT IE S MEARR I IR IE 25504
(xxs) Fos , AMRMIES 5340 R M( Py, Pos) 327K, 53
SR ¢ K96 AN Wilcoxon FEAIG IR HEFT 4L HLAS . 43
JAR R B (A A b ) o, 4l la) U R X A
HR AR F A0 R A (R & ) A g 55 R A (J& Bk
) A TS 400 0 4 41 1E % K F H i g 1E
IR R R B i SR 8 IR R LR I DL &
AR EL ARG S 8 46, X 4 41 L LVMI Kk A7
P 22530 s, R Z N E Logistic [mFH 8 43 Hr
R ARG S 5 A VE S LEE LVH [F5CHR,
R 1 R PE RN AR Y ; A5 2 FEAR AL 1| SLaih [ A3
LS ] B M () SRR A B R KR A R )

{5 B LA R i i o R JH UG 96, A4S 46 K HE o =
0.05,

2 #R

2.1 Ew4AS LVH2ULEAKRFILE  LVH 4L
# BMI[ (24.67+5.09) kg/m” | & T 1E % 2 [ (20.60+
3.98) kg/m* ], ZRA G X (1=11.05,P<0.01) ,
IEH M LVH 4 LAY [ (12.14+1.54,12. 14+
1.55)% ] A FEETE[0.57 (0.29,0.93),0.57(0.29,
0.93)h/d] HEHRAFHE][ (8.51+0.98,8.54+1.00) h/d] 2
STGEFE L (/2 H 5528 -0.05,0.51,-0.34,
P{E#>0.05) . LVH 41 JL 2 A4 # 5AE B | I i 5
f5 TG ik HDL-C il fig 5 5 4 R 34 3 T IE W 4
ERWAGIFFEE X (P HI<0.05),LVH 4 51FE%
HILEMRERA RIRUORHEA AR TGS 70 2
TC .15 LDL-C £ R 22 R ¥ LGB L (P HE>
0.05), WFE1,

F1 EWAY LVH 4LEEAER L
Table 1 Comparison of basic characteristics between LVH group and normal group children
RERHE O BRmR D
25 4] ¥ AR (=rE AR & TC TG K HDL-C & LDL-C  IMfRS¥%
H ) NE A Gt - i EEILME ] ] f ] i 53
ER4Y 899 126(14.02) 149(16.57) 803(89.32) 155(17.24) 338(37.60) 109(12.12)  52(5.78) 52(5.78) 45(5.01)  181(20.13)
LVH 41 148 20(14.19)  26(17.57)  133(89.86)  49(33.11) 114(77.03)  26(17.57) 17(11.49) 20(1351)  12(8.11)  54(36.49)
X2 {H 0.00 0.09 0.04 20.39 80.53 3.35 6.71 11.86 2.38 19.52
P 0.96 0.76 0.84 <0.01 <0.01 0.07 0.01 <0.01 0.12 <0.01
O WEEFE IR R %,
50 = b A B 75 y Ty,
2.2 ARFEAAILE LVMI AP & LVH # s & b4z 3 R G S I L LVH K %

TR AW TE R RS, T 20 A 5 R R IR
R H R IE % B % (RS H s 5% LA
M AR 1E F | HE = AR B Bl g 5 5 4 LML K P
[ (28.66+7.10,29.63+4.71,31.49+5.86,32.65+4.80)
g/m>’ ] K LVH K %R (4.28%, 12.50%, 22. 74%,
31.30%) =5 ¥H Geit=# 8 L (F/X° {85354 50.76,
90.92, P {E#<0.01) , #5272 )E ,4 4 LVMI /K-
Mkt R 2 R A G EB L (B X EH53 58
31.85,48.28; % . F/X* {EH 430 4 20.40,47.24 , P ¥ <
0.01) ;#Z4F I 2T, 2R WA G #E X (10~ 12
B F/XC A 13.41,35.85;13~ 15 % . F/X* {25y
9k 46.55,65.93, P {E4<0.01) . WL 2,3,

R 2 NI LA LG 5 S 4 LVMI K
[ (x5) ,/m*]
Table 2 LVMI levels in different combination groups
of overweight and obesity with dyslipidemia[ (x#s) ,g/m*’ ]

M A gyl

a5 A e e
i Tt 10~12 13~15
EREELMEES 491 2878:747 28.67:7.02  28.86£5.97 28.59:7.77
FHEETHMESE 104 2935:4.61 29.93:4.90  29.73:4.10 28.62£5.00
BEEMEMEER 321 31.80£6.27 31312559  30.03:5.09 33.37+6.25
BEEMEMERE 131 33132504 32.27:4.65  31.42+4.07  34.595.25

Table 3 LVH detection rates in different combination groups
of overweight and obesity with dyslipidemia

R b8
Gl %
A A i res 10~12 13~15
TEHIEEHMELER 491 10(3.95)  11(4.62) 13(531)  8(3.25)
EHETHMERE 104 4(1026)  9(13.85) 10(14.93)  3(8.11)
WEEMLMAEER 320 34(18.89)  39(27.66) 32(17.30)  41(30.15)
BEEMELMERE 131 26(3L71)  15(30.61) 24(30.77)  17(32.08)

O WECE IR %, 4 BNEUR A5y 1k 253,39, 180,82
L4y 0h 238,65, 141,49;10~12 % 435 Ky 245 ,67,185,78;13~15 %
4y 5h 246,37,136,53,

23 RERM LT FBEEINS5ILE LVH 8 %
B LUBEACRERT G S W RS R 4 S g A
At (LR H A Ho i % oy 2 8, DL B K
LVH AR & (LA A2 ) 85 e A i e A2 &=
J5 , 2K Logistic [AIH /345 8 WoR A% T 1E 71K
1 H Il TR 2 TR A LR SR 2 | R A
Hom e w4 LVH A6t XU 244 BT i in (OR =3.27,
95%CI=1.57~6.82;0R=6.33,95%CI=3.76~10.66) ;
ABEACPE EL LG 5 H 41 LVH K XU 5% =5 (OR =
9.66,95%CI=5.35~17.43) (P {H3<0.01) , #eHEH:5]
HMAERE FEAT 20 R 000 BRSS A FAREIE 13~ 15 % LY
1EH AR H IR S0 40 LVH A H A4 XURS: =& O 384 i 41
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(P {E¥1>0.05) , HAAU0] LVH £ 3 XU 3438 fin (P&

R4 ETALREAMAG

¥1<0.05), W3 4,5,

HRE R0 5 5 2 2 LVH B9 5CGHK

Table 4 Association of combined effects of overweight and obesity with dyslipidemia with LVH in boys and girls

R 1 Y 2
P ~n| 7[‘1:3
e AR OR .(95%CI) PIH OR {(95%CI) PH
FIE(n="554) E#AE HIJRIE® 1.00 1.00
IEH PR HL G S 2.91(0.86~9.85) 0.09 2.89(0.85~9.85) 0.09
R TR L A I 5.77(2.76~12.06) <0.01 5.59(2.63~11.86) <0.01
B AR B AR 55 11.38(5.19~24.97) <0.01 10.65(4.71~24.08) <0.01
U (n=493) 1E R HL AR IE 1.00 1.00
IEH R H G S 3.34(1.32~8.48) 0.01 3.93(1.52~10.14) <0.01
T I L A 1 5 7.93(3.90~16.13) <0.01 7.22(3.51~14.88) <0.01
A TR R L it B 5 9.15(3.88~21.60) <0.01 8.50(3.53~20.45) <0.01

R 5 EALEAANG S IS ROV S AR AR R AL LVH /Y 5CHK

Table 5 Association of combined effects of overweight and obesity with dyslipidemia with LVH in children of different age groups

. AL 1 A 2

JF 1A AREL

iy HA OR f(95%CI) P OR {f(95%CI) P

10~12(n=575) E % 1A LI B 1.00 1.00
TEH R H MG S 3.10(1.29~7.43) 0.01 3.15(1.31~7.56) 0.01
T I L A 1 3.81(1.93~7.50) <0.01 3.92(1.97~7.80) <0.01
FE T E R LM B S 8.17(3.89~17.12) <0.01 8.32(3.90~17.76) <0.01

13~15(n=472) 1EH AR B A IE# 1.00 1.00
IEH AR HL I G S 2.37(0.60~9.46) 0.22 2.67(0.66~10.81) 0.17
A L LI I 13.09(5.91~29.02) <0.01 12.28(5.38~28.07) <0.01
R R RE L IR 5 15.05(6.00~37.76) <0.01 12.76(4.85~33.54) <0.01

3 itig

LN e ST N Ry G Ny SR 1R
BB LR AR LVH A9 XU , (H 8 50 R ) SE 15
CHEY =R (1= B2 O el i ¥ <A E = 1
S L LVH 59X 5 .

Har, E N A Z W 80T T L3 AR
X LVH g, —HitFIEE 68 4 8~17 % JLEN
WH5E & B, BMI-Z $E45 LVMI K P47 76 1F [ 26 e
X [H G —TEF X 343 &3 14 B AER T D AE RS T
AIRFFT 45 9 R, A ZH /Y LVMIT 7K 7 & FIE & R &
Y ZIWF SRS, A BE AT B L LVH 4 K
(AR SRS D Wl N R /AR & o SN N ¥ K2 1)
WIR Aot e B A3 F IE W R 4L, B FE R L3
() LVH KU E33a >0 DL ERFse 45 51 5 AR 9 4518
—F, XTILEIMARFH S LVH FOCEI 5T, — I 2
T 70 24 9~17 ZNERELE I I, TC 5 LVMI 2
TEAHE, 1 TC . HDL-C 1 LDL-C /K°F5 LVMI G i 3%
AR SR TE 2 oM [mIE 4381 H TG 5 LVMI 3¢
BRI, Tang 2511 228 X HIAERY 10 21 188 44
JLE ST B, HDL-C 5 LVMI 2 74 3¢, 5
TC.TG .LDL-C /KF5 LVMI KB LG i 5E X, 5
—IN A 166 £ 6~ 14 5 JLE IR K BL, TG i
LDL-C ffif& JHDL-C fRfi% 5 LVH f74E Gk

H i) L2 5 IE P A MR 5 3 8 LVH 19 Bk
PLI AN TG 2, E RS R D IR S5 AR Lt £
PRI R 28 G4 H B 45 3, A3z B L3R 30 J1 % 1 52
Wi, B9 e Z AR IHE bR ALY S 5, LVH 2R
JiE L S I R I 4 B 405 4 1 40 5 1 — A DL AR A

R, 7.0 B AR W HERR 2 LVH Y B fE R [N
U EACRELE T R IR A Y 5
b, e i AT AT A 1 2% AL 5 % LVH 89 % A=, ]
e JULZAR i A ] L ) A T 2R RS v A 4 B 2 4R
NS SIS ERIATA S

AT FEAFAE LT AR < (1) BFFER 7 i B A
FRETT Ik BB AP TR (2) BRI IR 72 Ik
L2 A PR AR L S IR S AR 5 LVH Y
PRSRSCHE , A 5 BASREECE LIRSS 5 (3) 702 20 B
R AL REA AN A AT BESZ I SE T AL RE

i ERTIE , AT TS A5 R R A L 7 0 4Rl IR
JHE LIRS 555 LVH Z (81778 1E [ SR [R] 3 5 1
Jig 5+ AB EACREJLEE LVH 1 XU e, Bk, A 2
B O TR AL R ML S LB DA 975 0 L
LA R E

Flam R A1 A e
S 3k
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