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Left ventricular structure and function in elderly females

— Comparison between exercise group and sedentary group

Shukoh HAGA, Satoshi ORIKASA, Mitsuo MATSUDA, Susumu KOSEKI,
Toshiaki NAKATANI, Kenji TOGASHI, Teruaki FUJII, Ryuhei KOJIMA
and Etsuo UEYA

The purpose of this study was to investigate the left ventricular structure and function in
33 elderly females (56 ~ 78 years) with M-mode echocardiography, and to compare them be-
tween physically active and sedentary females. All subjects had normal findings on medical ex-
amination and exercise stress test. They were divided into exercise group (n=18) and sedentary
group (n=15). The subjects of exercise group had participated in moderate endurance training,
The results were as follows;

1) Age, height, weight, body mass index (BMI: Katsura index) and body surface area (BSA)
were almost the same values between exercise and sedentary group, respectively. Resting blood
pressure and heart rate were the same results.

2) Aortic dimension (Ao), left ventricular end-diastolic dimension (Dd), and left ventricu-
lar mass (LVM) tended to be higher in exercise group than in sedentary group without statis-
tical significance. Aortic dimension index (Aol), left ventricular end-diastolic dimension index
(Ddl), left ventricular thinkness (TH) and relative wall thickness ratio (R/Th) were almost
the same in both groups.

3) Stroke volume (SV), stroke index (SI), cardiac output (CO) and cardiac index (CI)
were also almost the same in both groups.

4) Left ventricular fractional shortening (FS) and ejection fraction (EF) did not significant-
ly differ in both groups, but tended to be lower in exercise group than in sedentary group.
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5) Left ventricular end-systolic wall stress (ESWS) was higher in exercise group without
significance. The ratio of left ventricular end-systolic wall stress to left ventricular end-systolic

volume index (ESWS/LVESVI) tended to be lower in exercise group than in sedentary group.

In conclusion, it was suggested that the mild endurance physical training did not induce the

alternations of left ventricular structure and function at rest for healthy elderly females.
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1) FEEIREHHIAE(LVEDV:m) =Dd* %

2) LEEIHEZAE(LVESV:m) =Ds?®

3) AZEEEE(WT:mm)=IVST+LVPWT

4 ) —[EHHE(SV:im)=LVEDV—LVESV

5) JLoHIHE (CO:1/min) =SV X HR

6 ) AEREEHEE(FS: %)= {(Dd—Ds)/Dd |
X100

7) ERH4E(EF:%) =(SV/LVEDV) X100

8) EELHER(LVM:g)= [1.04 {Dd+
LVPWT-+IVST)?—Dd®} X0.8+40.67

9) WEXRIOLEZNROEE](R/Th) =
Dd/ (IVST+LVPWT)®"

10) £ B HAE (ESP:mmHg ) = (0.66 XSBP)

+13

11) 78 28 U # W BE 15 0 (ESWS:10dynes/cm?)
0.334 X ESP X Ds/ {LVPWTs X (1 + LVPWTs/
DS)} (42)
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CO(39)

727 L, MBP=DBP+1/3(SBP—DBP)
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Table 1 Physical characteristics for each group.

Female SED. G. EX. G. Significance

n 18 15 SED.vs EX.
Age(years) 64.3 = 4.70 64.7 = 3.74 NS
Height(cm) 148.1 & 4.62 149.2 1 4.65 NS
Weight(kg) 50.1 & 6.42 51.9 % 6.62 NS
BMI(%) 16.0 & 14.21 14.3 & 15.7 NS
BSA(m?) 1.43 + 0.09 1.45 & 0.08 NS
SBP(mmHg) _135.5 + 10.21 138.2 4= 20.39 NS
DBP(mmHg) 80.8 + 4.89 75.4 + 10.07 NS
HR(beats/min) 65.9 + 7.67 64.6 & 8.46 NS

Values are mean &= SD.
SED.G:sedentary group; EX.G:exercise group
BMI:body mass index(Katsura Index);SBP:systolic blood pressure
DBP:diastolic blood pressure at rest;HR:heart rate at rest
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Table 2 Echocardiographic data for each group.

SED. G. EX. G. significance
n 18 15 SED.vs EX.
Ao(mm) 272 + 2.83 28.4 + 3.11 NS
Aol(mm/m?) 19.1 + 2.00 19.7 £ 2.33 NS
Dd(mm) 424 + 398 435 + 241 NS
DdI(mm/m?2) 29.7 £ 2.17 30.0 = 2.33 NS
Ds(mm) 26.1 = 3.44 27.8 £ 2.37 NS
DsI(mm/m?) 18.3 &= 2.07 19.2 + 1.90 NS
IVST(mm) 10.0 = 1.89 9.7 = 1.50 NS
LVPWT(mm) 9.7 + 1.06 99 = 091 NS
TH(mm) 19.7 £ 2.29 19.7 = 1.93 NS
LVM(g) 137.3 £ 2294 1429 £+ 23.84 NS
LVMI(g/m?) 96.3 + 14.86 98.5 + 16.86 NS
R/TH 2.18 + 0.37 223 + 0.22 NS
EDV(ml) 78.1 + 21.67 82.9 = 13.60 NS
EDVI(ml/m?) 544 + 13.11 57.2 = 9.74 NS
ESV(ml) 18.6 £ 6.86 22.0 = 541 NS
ESVI(ml/m?2) 13.0 £ 443 152 + 3.77 NS
SV (ml/beat) 59.5 £ 16.49 60.9 £ 10.20 NS
SI(ml/m?/beat) 414 * 10.03 42.0 = 7.40 NS
CO®/min ) 3.85 £+ 0.93 3.92 £ 0.77 NS
CI(l/m?/min.) 2.68 + 0.54 2.71 £ 0.58 NS
FS(%) 38.5 + 474 36.0 + 3.78 NS
EF(%) 764 + 522 73.5 & 4.50 NS
ESWS(10dynes/cm?) 38.5 = 10.70 41.9 £ 8.66 NS
ESWS/ESVI 3.1 + 0.78 29 *+ 0.64 NS
TPR(dynes/sec/cm?) | 2140 * 597 2017 = 478 NS

Values are mean + SD.

SED.G, sedentary group; EX, G, exercise group.

Ao:aortic dimension; Aol:aortic dimension index; Dd:left ventricular end-diastolic dimension;

Ddl:left ventricular end-diastolic dimension index; Ds:left ventricular end-systolic dimension;

Dsl:left ventricular end-systolic dimension index; IVST:intra ventricular septum thickness;

LVPWT:left ventricular posterior wall thickness; EDV:left ventricular end-diastolic volume;

EDVI:left ventricular end-diastolic dimension index;

ESV:left ventricular end-systolic dimension;

ESVIleft ventricular end-systolic dimension index; FS: fractional shortening;

EF:ejection fraction; SV:stroke volume; Sl:stroke index; CO:cardiac output;

Clicardiac index; LVM:left ventricular mass; LVMLleft ventricular mass index;
R/Thirelative wall thickness; ESWS:end systolic wall thickness;

TPR:total peripheral resistance;
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Fig. 2 Comparisons of LVM and LVMI between sedentary G. and exercise G.
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Fig. 3 Comparisons of SV and SI between sedentary G. and exercise G.
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Fig.4 Comparisons of EF between éedentary G. and
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