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Abstract This study analysed the factors that predict and influence heart disease through key indicators related to
changes in left atrial and left ventricular size. Measurements recommended by the American Society of Echocardiography
were used, and the influence of variables was assessed using multiple regression analysis. The results showed that left at-
rial volume index(LAVI) was significantly different by age, obesity, diabetes, hypertension, dyslipidaemia, and left ven-
tricular relaxation dysfunction(p€0.05). Left ventricular mass index(LVMI) was significantly different according to age, body

mass index, hypertension, diabetes, dyslipidaemia, and left ventricular relaxation dysfunction(»0.05).

Increases in LVMI

and relative ventricular wall thickness(RWT) were associated with changes in LAVI(p{0.05). Age, systolic blood pressure,
increased LAVI, and RWT influenced changes in LVMI, and left ventricular dysfunction was analysed as an influencing fac-
tor for both changes in LAVI and LVMI. Therefore, changes in left atrial and left ventricular size are indicators for early
diagnosis and prevention of heart disease, and it is necessary to carefully observe structural changes in the heart and ac-

tively manage risk factors for the prevention and management of heart disease,

Key Words : Left atrium, Left Venctricle, Left Atrial Volume Index, Left Ventricle Mass Index, Diastolic Dysfunction
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Fig. 1. Measurement by modified simpson method of LAVI
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Fig. 3. Measurement of relaxation function index(E/A, E/E )
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SHA (tolerance) 0.10J8}= A|AJste] SRS thg-3-4lA

(multicollinearity) $hee HsIIT, E A0 pgk
©] 0,05 Hvtd wj FARFH o fofsikar Tgsolct,
. &

1. AFCHSRe &

AFAALY] et Ul 54.7340lm, IR 25 5%
(105%) =7k 74.5%(306) 0.2 ZAL=|QIT), AW

Table 1, Characteristics of subjects

Bt 24,38+3.73 kg/m?, =7 HodE 128.03+18.06
mmHg, °1¢7] B4 77.80+36.89 mmHg= ZAREALT,
ARz O} XS £ A& AIAIREER|4(eft Ventricular
Mass Index, LVMD®] H2- 85.82420.53 g/m? A4l
o] A A =7 (Relative Wall Thickness, RWT)2] B
0.34+0.62 mm, Y 217 (Left Atrium Diameter) =7]
o] BWH-L 33.99+4.75 mm, FAEAR G (Left Atrium
Volume Index, LAVDE’/] B4k 21.53+6.97 ml/m'
71k ARre] =715 7] FAAIGLE (1 eft Ventricle
Ejectlon Fraction, EF)2] B3 59.78%°]0, o|¢71%X
¢l E/A ratio®] B4k 1.04+3.19, E/E ratio®] Hogke

Variable Mean+SD or No(%)
Male 105(25.5)
Gender
Female 306(74.5)
Age(years) 54,73+16.44
Height(cm) 160.60+8.94
Weight(cm) 63.12+12.41
BMI(Kg/m?) 24,3843 73
Systolic pressure(mmHg) 128.03%+18.06
Diastolic pressure(mmHg) 77.80£36.89
IVSd(mm) 9.5313.03
LVIDd(mm) 47.45+4.13
LVPWd(mm) 8.14+1.38
LVMI(g/m’) 85.82+20.53
RWT(mm) 0.34%0.62
LAD(mm) 33.99+4.75
LAVI(ml/m’) 21,53%6.97
E wave velocity(m/s) 71.67+17.48
A wave velocity(m/s) 74.94120.79
E/A ratio 1.04%3.18
E(m/s) 7.75%3.18
E/E ratio 10.55+4.23
EF(%) 59.78+4.87
Yes 51(12.4)
Diabetes mellitus
No 360(87.6)
Yes 136(33.1)
Dyslipidemia
No 275(66.9)
Yes 136(33.1)
Hypertension
No 275(66.9)

IVSd: Interventricular septum thickness, LVPWd: Left ventricular posterior wall, LVMI: Left ventricular mass index, RWT: Relative wall
thickness, LAD: Left atrium dimension(2-dimension), LAVI: Left atrium volume index, TAPSE: Tricuspid annular plane systolic excursion, E:

Mitral annular tissue doppler velocity, EF: Ejection fraction
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Wt LA= EAP oz S| Yebda,
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e = I T

oy

1. v O,

. Fhe, QY oPIHEET Al wRF LAE B R
F2fo)7} Q= Ao FAERITHp<0.001). ol sl Al
2l B/E >15% E/E 159} Hlaslo] LA= F71811aL 79

b 210171 QAAEHp<0.001). LAVI

AP, ol
Pl e, 3L §50] we} EAH R olg ol
bt} LAVIE: Qlse] $7142 2715 208 Ueht
a1, 53] 30ti= 40th 60th 70th oV} 2fo|7} 40tf= 70th
o} 500 60t} oV} wlEsle] LAVIZE Z71ei9em el

3t ZolS B rh(p<0.001). BMI>25%= BMI259} H|uws}
o] LAVIZ} 5718t a(p<0.05), B, 218 9] 5ol whet
LAVI:= $7Fsk= Alo® Uepithpd0.001). oleb7s7ol
2321 B/E >15% E/E (159} vlasto] LAVIE= §2J5h Zjo]
7F 43eK(p<0.001).

Table 3& tyd<te] E40xt 2ol 7] B At & 2k
F7|(LV), FHEFAHLVMD, A HFARWD 2] 210]
A5 Zajoltt, Lva= A, AR, o7 sol, ardete]
F7EBAR R fefgh 2lolg UeRTE Lvas JAp7E oz
o} =) Uepdar, BMI>25% BMIC259} Hlwsle] V7 5715}
STHp<0.001). L&A 7ol wet fefgt 2to)7} glgom
(p0.05), °1¢7|%s7<l Z|3%2] E/E >15%= E/E (15¢} v|ws}
o] LVO] §oJat 2lo]7} QISIEHp<0.001), LVMI= &8, Aj&iek
A, ol 15 Aoll, Wi, TEQY, o IR-EZ] fHet T
o7 ozt 2jolE vEhtt, LVMI= di5o] 371RkE &
7Fokes Zo® Uehitar, £3] 30cie} 40th= 50t ot vl
alo] LVMIQ] 8213t zJo]7} YeRttH p<0.001). BMI>25%=
BMI<25¢} Bliste] LVMIZF 5718E(p<0.001), e, 118
o, oVIREET 7ol whet f2fgh Zpol7h ASTHp<0.001).
ole7| 5o A S| E/E >15% E/E {159} v|msto] §-2J3t
ZJo]7} Q)ITHp<0.001). RWTE= A, A, Ad=iA|as, of¢t

Table 2, Difference verification between the Characteristics of subjects and variables (n=411)
mm LAVI(ml/m??
Variables n LA ( )
Mean=+SD t/F Mean=+SD t/F
Male 105 35.07£4.06 . 20.76%5.77
Gender 2.714 0,072
Female 306 33.62+4.75 21,79%7.32
30(a) 82 31.5014.37 18.02+4.93
17.543 16,987
. 40(b) 63 33.30:44.30 a(de 21.1445.91 a(bde
(yei) 50(c) 2 32.98+4.04 be 19.70:4.60 (e
60(c) 92 35.344,44 ctde 23.2617.35 c(de
Scheffe Dunnett
70<e) 82 36.6214.88 25.4418.65
BMI BMI(25 261 33.7244.60 21.0146.64 X
5 -7.603 -2.004
(Kg/m”) BMI>25 150 36.19+4.19 22,437 44
Diastolic E/E(15 357 33.4314.42 20.49+5.61
L -6.457 -8.367
dysfunction E/E>15 54 37.7045.22 28,37+10.43
Without DM 360 33.0814.63 20,94%6.37
DM -3.494 -4.666
With DMD 51 36.141+5.07 25.6919.29
without HTN 275 32.88+4,54 20.38+6.20
HIN -7.133 -4.887
with HIN 136 36.2414.38 23.8517.83
without dyslipidemia 275 33.4244.90 21,26%6,96
Dyslipidemia -3.476 -1.101
with dyslipidemia 136 35.1344.23 22.07+6.97

"p(0.05, "p(0.01,

“p(0.001, DM: Diabetes mellitus, HIN: Hypertension
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Table 3, Difference verification between the Characteristics of subjects and variables (n=411)
_ LV(mm) LVMI(g/m?) RWT(mm)
Variables n
Mean+SD t/F Mean+SD t/F Mean+SD t/F
Male 105  48.82%4.14 86.71+17.73 0.3510.06 .
Gender 4,017 0.517 2,468
Female 306 46.98+4.02 85.51+21,42 0.34+0,61
30(a) 82 47.34+3 74 74.63%15.73 0.3210.54
40(b) 63 47.31%4.06 TAMIZTE  aapuen 0320050 113927
A ‘ a(d
(yei) 50(c) 02 46.9904.08 0644 823241512  ablede  0.33%0.53 ;1 <Z
60(d) 92 47.92+4.40 9216+19.03  Dumefl o350 6 S nner
70<(e) 82 47.64%4.30 101,76+22,61 0.3740.62
BMI BMI(25 261 46.7634.06 83.04119.89 0.3310.63
) -4.588 -3.673 -3.472
(Kg/m’) BMI>25 150 48.65%3.96 90,65%20,77 0.3510.58
Diastolic E/E( 15 357 42.25%4.00 . 82.22+17.52 0.3310.58
) X 2,438 -10,227 -5.869
dysfunction E/E> 15 54 48.7244.73 109.61423.10 0.3810.68
Diabetes without DM 360 47.41+4.02 84.01£18,98 0.34%0.61
. -0.449 -4,892 -3.941
Mellitus with DM 51 47.73%4.85 98,63+26,02 0.3740.56
without HTN 275 47.20£3.98 . 80,71£1,11 0.3310.53
Hypertension -1.754 -7.666 -6.497
with HTN 136 47.95%4.37 96.15+21.28 0.3740.70
without dyslipidemia 275 47.50+4,20 83.00+19.77 . 0.3310.60
Dyslipidemia 0.403 -4.028 -4.261
with dyslipidemia 136 47.33+3.97 91,51£20.92 0.36£0.61

"p(0.05, “p<0.01, “'p€0.001, DM: Diabetes mellitus, HTN: Hypertension

71s7ol, B, 1HSL, oPIXATT e FAHCE 5
gk 2jolE YeRich RWIE YA} ofzpkct 57| veidar
(2<0.01), ¢Io] Z71EE RWIE S7181= o= Rt
(2<0.001). 53] 30tf= 60t} oVt 40tH 50tf= 70th oVt
vt RWTE] 253t 2jo]7} LRt p<0.001). BMI>25
= BMI259} Hlwslo] RWT= Z718133(p<0.001), G, 1L
Y, oPIREEF A7l met ol o7t Sl o= el
HTHp<0.000). o171 5ol 21331 E/E >15+= E/E (159} H]
wste] RWTE] f-2gh zo)7h QAT p<0.001)

LAVI®} LVMIE= A#EHA(Body Surface Area, BSA) S &
HAgsto] ALkl |3xo|n Xjo] A5 A} it 2o
7= /8ol Wbk Aot s Ae= Ul HIRER|
321 BMI= 2} 2HAlo] A7jof|A KFollA f2fgt Ajo]
7F vebsttl, Sz atstslels] AXgE o s ool ]
# F E/E 21568 7E0R slo] 2jo] HFS AR A} ol
71s7ole] el wheh 2t #4Al] A7 Has HRofA
FroJgt Aol7} LiEktT

3. Abnpm

. OL—1—

X
HI
1z

o] A= Table 49} 2}, FAMHLA)Z7 )= Hel, B54,
BMI, =718}, IVSd, LVIDd, LVPWd, LVMI, RWT, &}
Aol ls A3l A, E/A, E, E/E e} A} 9low, 2}
APARAILAVD = Yo, 7], 5718%, IVSd, LVIDd,
LVPWd, LVMI, RWT, 40|17 SAH E, A, E, E/E
O AP Q= A o' Uepidt), 2HRAEARIHLVM) =
o], 7], BMI, $%718¢}, LAVI, IVSd, LVIDd, LVPWA,
RWT, LA, 2019 sA#21 E, A, E/A, E, E/E <94
AP s Aoz vepsith 2HAL] A FARW) =
Lo], B5A|, BMI, %7183}, IVSd, LVIDd, LVPWd, LA,
LAVI, LVMI, 4ol 5AH21 E, A, E/A, E, E/E'¢}
ARAY Sl o= Ueith A Aol 2
(LAZ7 = 2AAEFALVMDE} 0.6049] =2 A
e Hlan, 2REAA LAV = Fl A A=AISLVMI)
9} 0.6219] =2 A= 72 BITHp<0.01), FHilalz=kA]
FLVMD= A 2RIGLAVD R} 0.61092] =& AR
T B, A EARW)= F4HLA)T 0,253, 2
W-EZZLAVD 2} 0,155, FHAAEZALVMD L} 0.3739]
¥ AJHAE BATHp<0.01).
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Axrelo] Amgde Adjusted R*=0.539= ¢F 53.9%= A 2 AFtollAl= ofoh T2 A|3ESS B8sto] FR =17] Hat
3 2= glon] Fglo| 81.028% EAMom Golsi ekt o ol R YIS ekt stalet. 2l
CHp<0.001). = FA 9 A=) Aol glom ol Z4le] o]
HAHEe o] Z73lo] ulet ﬁJnWﬂ—%@r A= 7Fe7doliet ek A A7 ISl A3
7} golulsH ] ZrlEort wal FAAREL Yol S B8 ol el 2710l &4 Thsdel 7ol A A
2 227)80l] LosE =yl Aske Uepion] Algio] HAY ol i A7)0 Bz} Lk OEHZO]
Aol Kol weh Aol gojuled Zp 501 el FACIN HREHe] F 39 Al Y 9l
ale 4.*%‘4 HEAE Z7)siqich AETt 2O o= AAlES] =8 A ¢ QPLL % ot
Table 5, Multiple regression analysis of variables affecting changes in LAVI and LVMI
Dfaﬁl?::t '”3;?;;2? B+SE Y t p Tolerance VIF
Constant 9.67312.578 3,753 0.001 -
Age 0,005+0,021 0.011 0.229 0.819 0.598 1.672
BMI -0,08310,077 -0.044 -1,081 0.281 0.866 1.155
AV Systolic pressure -0.010+0,016 -0.026 -0.627 0.531 0.8066 1.155
LVMI 0.182+0,017 0.537 10.743 €0.001 0.583 1,714
RWT -13,086+4.775 -0.117 -2.741 0.006 0.800 1,249
E/E 0.3560,087 0.216 4,081 (0.001 0.520 1.923
R=0.641, R*=0.411, Adjusted R*=0.402, F=46.937, p(0.001, Durbin-Watson=1,936
Constant -0.375%6.778 -0.055 0.956 -
Age 0.21310,053 0.171 4.019 €0.001 0.622 1.608
BMI 0.227+0.198 0.041 1.142 0.254 0.866 1.155
Systolic pressure 0.113+0.041 0.099 2.785 0.006 0.882 1.134
LM LAVI 1.219%0,113 0.414 10.743 €0.001 0.758 1.215
RWT 53.406+12,170 0.162 4,388 €0.001 0.823 1.920
E/E 0.937+0.225 0.193 4164 €0.001 0.521 1.320

R=0.739, R*=0.546, Adjusted R*=0,539, F=81.028, p¢0.001, Durbin-Watson=1,989

SE: Standard error, VIF: Variance inflation factor
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