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ABSTRACT

Objective To analyze the correlation between fat content measured by quantitative CT (QCT)
technology and cardiac function in elderly populations with different Body Mass Index (BMI).
Methods The subjects were individuals who underwent health examinations at the Henan Provincial
People’s Hospital from September 2023 to October 2024, and were divided into obese group (n=61),
overweight group (n=267), normal weight group (n=247), and underweight group (n=12) according to
body mass index (BMI). QCT was used to measure visceral fat content. Cardiac function was assessed
using a color Doppler ultrasound diagnostic device. Metabolic indicators such as blood lipids and
blood sugar were collected. The relationship between visceral fat content and cardiac function was
analyzed using Pearson correlation analysis. Resufts There were differences in SV, E peak, and E/A ratio
among individuals with different BMI (P<0.05). As BMI increased, ALT, UA, TG, and fasting blood sugar
gradually increased, while HDL-C gradually decreased (P<0.05). There were significant differences in
liver fat, total fat mass, total fat area, total fat volume, visceral fat mass, visceral fat area, and visceral
fat volume among the four groups (P<0.05), with fat content increasing as BMI increased. LVEF, E
peak, E/A, HDL-C, systolic blood pressure, and diastolic blood pressure were significantly negatively
correlated with BMI, waist circumference, and visceral fat area (P<0.05), while A peak was positively
correlated (P<0.05). Conclusion There is a significant correlation between fat content and cardiac
function indicators in the elderly population.

Keywords: Body Mass Index (BMI); Quantitative Computed Tomography (QCT); The Elderly Population;
Fat Content; Cardiac Function; Relevance
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REH247H). BRAELHLG, AAREZLBIMEROMERER
CEZASHERT[CIEES: (2023)0#HE(41)S].

MANIE: (1)EFEB>50%; Q)EBZRFNEWNIBCTAERE
BRETCE TABESFE2EHEENBREARE, 3)BEIOEE
BREBEETCSE, OB ERRBEIER A MAEXETRN
2, W)BMITERN, BRANE, TENBRRFR. HRR
D () EESFPARCEEERBEANYNESE, 2E3TMAFERY
M AESC ORI, (3) i IRIASNFLERTZ; (4)KME R
HAreEE,

SRR RIETEAREBMIREY: HBMI<18.5 kg/m’
HNRIREA(LWEA), 18.5 kg/m’<BMI<24.0 kg/m AN IE &
REA(NWA), 24.0 kg/m’<BMI<28.0 kg/m A NBELH(OW
48), BMI=>28.0 kg/m g4 \BERE4H (OBA).
1.2H\RA=*

1.2.1 CTHiA* FALightspeedVCT64HECTHEN(GeneralElectric
NE, EEH), RENRFSMEIBCTIHENE, HECETARAEEE3
FEMEIER T4, FESH: BBEIRENL20 kv, BEB7100 mA,

FHEMEF500 mm X500 mm, FEE5mm, $2250.984,
122 QCTHEIRNEF % BCTEGIRBINEE £E B EERZIQCTPro
B2 TIEiE(Mindways A 8], EE), &i3QCTProVersion6. 184
HITRIBNNE, RIPASAAETR: WA “Tissue Composition” &R
EALEERLOEREETIE. RAEGHREFXEhNE, BES
PRNE AR TRER. RIEREREXE, R4¥ BohIBARERRY
BXER, RENAEAERAEIRAIE ThsiER. FFAEEEE: XA
“Measure Liver Fat” RN EMATRIFTIRE S =, T 15
BKEmE, AR, AEHUREHFOKIEHEGBXHITIE,
U=EHEEARENELR,
1.3 GE3HEAZE RASPSS 27.00180E, ESDHHNTEERN
KA (x £5)FR, FABLRRAMIEAORK, ZABLER
RARRRAES T, FHEESHHEHNERTEAM(Q, Q)&
T, ZAEFAKruskal-Wallis HiRI, HEHARBRERER, 4
BRI, FAPearsontB* 14 NAEAEE S OB
IHEEMIME XM, P<0.05HERBLITFEE N

=1 TEBMIAB—BIH L

E WZH(n=12) NWZH(n=24T7) OWZH(n=267) OB#H(n=61) x ZJFJH P
FiR (%) 68.08£4.40 67.40£5.40 66.5714.93 66.70£5.16 1.356 0.255
M3 32.013  <0.001
8 3(25.00) 147(59.51) 209(78.28) 38(62.30)

T 9(75.00) 100(40.49) 58(21.72) 23(37.70)

W 4BE (mmHg) 124.67£13.71 127.13+11.16 131.19+13.66 134.62+13.48 11.608  <0.001
£ E(mmHg) 74.17%+10.43 77.80+8.22 79.57+8.64 80.05+7.81 3.558 0.014
BMI(kg/m?) 17.55+1.35 22.10%+1.39 25.67%+1.10 29.81+2.35 886.396 <0.001
FEEl(cm) 76.33+5.50 84.64%7.461 88.42+8.55 90.30%9.82 18.947  <0.001
EEWIR 13.574  0.027
2 1(8.33) 38(15.38) 44(16.48) 14(22.95)

SR 1(8.33) 20(8.10) 47(17.60) 7(11.48)

MARIR 10(83.33) 189(76.52) 176(65.92) 40(65.57)

EEEB VR 2.570 0.414
x 10(83.33) 230(93.12) 247(92.51) 55(90.16)

5 2(16.67) 17(6.88) 20(7.49) 6(9.84)

DINBENYHAD 5.804 0.478
4% 11(91.67) 231(93.52) 252(94.38) 54(88.52)

IE 1(8.33) 15(6.07) 14(5.24) 7(11.48)

ez 0(0.00) 1(0.40) 1(0.37) 0(0.00)

SmE 22.079  <0.001
x 10(83.33) 194(78.54) 169(63.30) 33(54.10)

=] 2(16.67) 53(21.46) 98(36.70) 28(45.90)

¥ERRR 0.461 0.934
x 11(91.67) 214(86.64) 228(85.39) 54(88.52)

=) 1(8.33) 33(13.36) 39(14.61) 7(11.48)

il 1.450 0.694
x 11(91.67) 224(90.69) 244(91.39) 55(90.16)

=) 1(8.33) 23(9.31) 23(8.61) 6(9.84)

BILR 1.129 0.746
x 11(91.67) 234(94.74) 249(93.26) 57(93.44)

=) 1(8.33) 13(5.26) 18(6.74) 4(6.56)

DR 5.992 0.087
x 11(91.67) 245(99.19) 266(99.63) 61(100.00)

=) 1(8.33) 2(0.81) 1(0.37) 0(0.00)

DR 4.030 0.545
x 12(100.00) 246(99.60) 267(100.00) 61(100.00)

<) 0(0.00) 1(0.40) 0(0.00) 0(0.00)

KIEOAERSE 9.012 0.022
x 11(91.67) 237(95.95) 263(98.50) 56(91.80)

=) 1(8.33) 10(4.05) 4(1.50) 5(8.20)

EEYRE L EfhE 6.827 0.124
x 12(100.00) 247(100.00) 267(100.00) 60(98.36)

=) 0(0.00) 0(0.00) 0(0.00) 1(1.64)

24 R

2.1 MABE—RRRI L A ABHER). INBE. 8F3KE. BMI.
BE. SOERSEOIETERESITHEE X (P<0.05, &)

2.2 PUE ABEDIRTHAELL B LLiRIusA A BEOBETNAE, REBMI
ABESV. E. E/AZRESITFEN(P<0.05, %2, El),

2.3 A A BT EHEIRELE mA ABEALT. UA. TG. HDL-C
M EMBLLRERBERITFERE X (P<0.05, &3)o
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2.4 A ABBSRF S BELE WA ANBERTATAERS. SAEHERE.
SEERFERR. SRERSAR. WAERERRE. AREREHERUKRA
AERERA A TR E BRI B AT FE X (P<0.05, &4, B2).
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82 TEIBMIABO BT REFEAT LR

=] LW£H (n=12) NW£H (n=247) OW£H (n=267) OB#H(n=61) F P
LVEF(%) 68.25%7.38 66.79+5.34 65.96+6.20 65.20+4.86 2,128  0.096
SV(mL) 50.50%9.76 62.43+14.13° 65.58+14.36*° 64.75+15.10a 5.698  <0.001
E(m/s) 72.33%12.61 64.51+17.60° 61.45+15.57° 67.34+24.06%¢ 3.515 0.015
A(m/s)  69.58%16.75 77.98+16.30° 79.69+17.73° 82.59+19.13° 2.493 0.059
E/A 1.12+0.42 0.85+0.28a 0.82+0.40? 0.83+0.28? 3.217 0.022
e'(cm/s) 8.50*1.88 8.12£5.07 7.89+4.65 7.31%£2.05 0.572 0.633
E/e' 8.70%1.66 8.74%4.05 8.39£3.10 9.04+3.83 0.737  0.530
F: aon5LWALRP<0.05, b nENWZLRP<0.05, cZon50WZLERP<0.05,
%3 FAREBMIAB KSR &
mA LW#R (n=12) NWZE (n=247) OWH (n=267) OBZ#H(n=61) F P
ALT (U/L) 12.70%+3.18 21.19+11.72° 23.86+12.80*° 25.00+£11.472° 5.564  <0.001
AST (U/L) 19.83+3.43 22.85+8.12 23.05+9.03 22.4616.34 0.618  0.603
BUN (mmol/L) 5.02+1.31 5.30£1.71 5.30£1.46 5.10%£1.58 0.394  0.758
Gr (umol/L) 67.68+10.40 75.09£27.33 75.81£15.00 72.55+16.33 0.886  0.448
UA (umol/L) 286.531+55.75 314.57+89.18 345.64183.12%°  351.57+81.43*° 7,948 <0.001
TC (mmol/L) 498+1.11 4.72%1.02 4.53%+0.98 467%1.02 2.092  0.100
TG (mmol/L) 1.08+0.49 1.51+0.87 1.73£1.01° 1.98+1.58° 5.557  <0.001
HDL-C (mmol/L)  1.57%0.27 1.31%0.29° 1.16%0. 24P 1.17£0.24° 21.115 <0.001
LDL-C (mmol/L)  2.51%0.95 2.50£0.78 2.49£0.79 2.60%0.80 0.312  0.817
=ESMHE (mmol/L) 4.89+0.43 5.72%1.44? 5.87%+1.35° 6.05+1.38° 2928  0.033
E: aon5LWALLIRP<0.05, b&RnSNWAALLHRP<0.05, cZkin50WARELEP<0.05,
=4 FRBMIABEERT S B E
me LW#E(n=12) NWZE (n=247) OW£H(n=267) OB (n=61) F P
FFRERERS 11.73+3.89 12.47+3.89 14.28+4.58%0 15.3515.58%0 11.456  <0.001
BAIBERS 12.31%£4.82 13.02%+6.06 12.09%5.08 12.12%+5.45 1.301 0.273
SRERARE 11.79%+7.48 23.38+8.58° 31.36+£7.593° 40.71£10.55%>¢  100.619 <0.001
SRERAEAR 122.57£73.95 245.25+79.06° 333.38+77.44%0  422.89+89.923b¢ 123426 <0.001
SRERAIATR 12.77%+8.10 25.34+9.29? 33.97+8.223° 44,10+11.43*>¢  100.619 <0.001
MAERERL FrE 6.78+4.50 14.60+6.82° 20.69+6.58%° 25.09+7.933b¢ 67.235  <0.001
MAERE R ERR 70.51£45.20 152.79£62.79 219.80+67.75*"  260.95+74.65*>¢  80.301  <0.001
MAERE A AR 7.34%+4.88 15.81£7.38° 22.42+7.133P 27.19+8.593b¢ 67.235 <0.001
E: azon S LWALEIRP<0.05, brn S NWAIEERP<0.05, cZons OWZAIERP<0.05,
o o
(1]
@1\ W AR AT GV Y £ Tt A R T B 4T 5K B R A A
E;ELGQCTEEH#ﬁ*E%%Eﬁ?)ﬂﬂﬁﬁ%EV QARE G MR X 2BREER A G AR 2CHF
REFER &8 DAL FER A ) (>0)
&S5 BMI. BEINRAEERSRSOIENBXEI
BMI B i<t MAERERERR ~ SAsRhEE SRERFER MAERERS/ S RERA R 2
LVEF  -0.104 -0.117 0.031 -0.088 -0.064 -0.067 -0.077
(-0.183,-0.023)* (-0.196,-0.036)* (-0.051,0.112)  (-0.168,-0.007)* (-0.144,0.017)  (-0.147,-0.014)  (-0.157,0.004)
E -0.033 -0.097 0.006 -0.112 -0.040 -0.067 -0.154

(-0.114,0.048)  (-0.177,-0.017)* (-0.075,0.088)  (-0.192,-0.030)* (-0.120,0.041)  (-0.147,-0.014)  (-0.232,-0.073)*
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A 0.086 0.097 0.092 0.106 0.164 0.160 -0.020
(0.005,0.166)*  (0.016,0.177)*  (0.010,0.173)*  (0.024,0.186)*  (0.084,0.242)*  (0.080,0.238)*  (-0.101,0.061)
E/A -0.061 -0.147 -0.043 -0.119 -0.119 -0.131 -0.084
(-0.142,0.020)  (-0.225,-0.067)* (-0.124,0.039)  (-0.198,-0.037)* (-0.198,-0.038)* (-0.210,-0.051)* (-0.164,-0.003)*
e -0.015 -0.074 -0.037 -0.122 -0.066 -0.081 -0.163
(-0.096,0.066)  (-0.154,0.007)  (-0.118,0.045)  (-0.202,-0.401)* (-0.146,0.015)  (-0.161,0.000)  (-0.240,-0.083)*
F4E/e' -0.006 0.057 0.011 0.045 0.041 0.039 0.031
(-0.087,0.075)  (-0.024,0.137)  (-0.070,0.093)  (-0.037,0.126)  (-0.040,0.122)  (-0.042,0.119)  (-0.050,0.112)
HDL-C -0.287 -0.193 -0.175 -0.347 -0.275 -0.289 -0.319
(-0.360,-0.211)*  (-0.270,-0.114)* (-0.253,-0.094)*  (-0.417,-0.273)* (-0.348,-0.198)* (-0.361,-0.213)* (-0.390,-0.245)*
LDL-C  0.012 -0.037 -0.002 -0.023 0.019 0.030 -0.073
(-0.069,0.093)  (-0.117,0.044)  (-0.084,0.079)  (-0.104,0.059)  (-0.162,0.099)  (-0.051,0.111)  (-0.153,0.008)
W4EE  0.178 0.147 0.065 0.184 0.179 0.177 0.129
(0.098,0.255)*  (0.066,0.225)*  (-0.017,0.146)  (0.104,0.262)*  (0.099,0.256)*  (0.098,0.254)*  (0.049,0.208)*
SFHE  0.111 0.163 0.075 0.166 0.144 0.138 0.133
(0.031,0.191)*  (0.084,0.241)*  (-0.006,0.156)  (0.086,0.245)*  (0.064,0.223)*  (0.058,0.217)*  (0.052,0.211)*

A TRTEFASITFREX, P<0.05

33

R REMONEEFER A AR DENTEABY, R
NEATEEFROMEER. ASERE5RENGR, H3|LM08
MR ESFELERTHITEREONEEFEEER,
It, GEFRENEEFEENTMEKEXEE, RHEHE
CTBAQCTR AR ERENIEHFEMFIRT, RS RN
5. FEREASAFS2RiR, AMRAMBEBMIFS, xRN
Bh. BERERSAA R RBShh & 8 B EF5(P<0.05), SEEBMISH
MERSHE EEEREMNMARE 8", I, EEEEAEQCT
MEREREFERSKEBFOALEMRNERE, —EX5%
M, AHzS, BEBMIFAS, ALT. UA. TGRIZSREm¥EZ 7
B, MHDL-CEMMEIE. X545 HEHDL-CRESTL
FIER RN ZFERG S AEXNERENE"; EBETER
RERIE NS 0 M B IS4 (R HDL-CHN) EFHRY B, H—3
IESEBMIS ABHEIRE X,

EERMS OBEARSER. OIERERRRREEX,
BMISF B4 kg/m?, &R MM OIRIRRBEEA52%"; B
BERRES OB RIBER OEEE, LB K, RATES
RO TR, XS5AMRBMIMSKEE. FKELSHNE
P, B, ARREETALEHE OB = R BE OB
RiER, #MEMORENINGE. XARTER, BE. BMIS
OBFIHEERES: LVEF. E. E/A. HDL-C. WEERFHKES—E
E%(P<0.05), AlEZIEMHERX(P>0.05), UESLFEREFIBMIFIY
S50 BEEMFITHAEMN R BT E %X, iE S50 M E TR R
I,

VATS OB ThEEBR YR, ERNETREBKE LR
fIE T FNEE Y, BVATHE NS BORRGH 221 mEg
%P VAT/SATH BIFBES RIS SE T %, AFRFR &R
LVEF. El#. E/A. HDL-C. W EEMFKESBMI. EE. K
REAS B AR 254545 2 148 % (P<0.05), MAIEN S 2IEME%
(P>0.05), 2BAAMEAEAER. RIS RENOENENEEY
M, RFREENEE TS, KARITRERSD/ SiEpREL
&, £RETESOREINEIERMEXE S Etisih S 885 —
B, 19, FHREZMBMIS OIEIIAER( CHKEE. $FKE)
SEFEX, Ak, EREEERFR, BSSZEBMIFRES
2, UELEHITEEENOEEER L,

& b, KAFRFAQCTREARITRREBMIKFEE A BRI
B9, RMEEANGKIESEB50INAEGFEER, BNMERS
BE5LENESERRX, BIFEEMREABHESE R BRI b,
O EHEFENIEKIESNE, BRMR NSO, BRER
SIRRAER, RERRHIEEN, FRFRMT AEAR, RS
BT AR, HERBMNERRIET, H—FBIERAREN.
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