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Correlation between trunk muscle group and hip muscle group in older individuals
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Abstract: Objective To investigate the correlation between the composition of trunk muscle group and hip muscle group.
Methods Data of 316 older individuals aged 60-85 years ( 122 males and 194 females), who underwent physical examination
from March to May 2017 at our hospital, were collected. Abdominal and hip images were obtained using CT scan. Cross-sectional
muscle area ( CSMA) , intra-muscular muscle area (IMAA) and muscle fat infiltration (MFI) were obtained on the central plane of
the third lumber vertebra (L,) and 3 cm below the lesser trochanter by using Post-processing workstation Advanced Visualization
Workspace (AVW ) developed by Shenyang Neusoft Ltd. Statistics analyses were performed by using one-sample K-S test to test
the normality of the data, intra-class correlation coefficient (ICC) to test the inter-correlation of two subjects and the intra-
correlation of two measures in one subject, independent-samples t test to test the differences between males and females in general
characteristics and trunk and hip CSMA, IMAA and MFI, Pearson correlation analysis to test the correlation of the composition of
muscle groups at L, and hip, and multiple regression analysis to determine the predictors of trunk muscle group composition, with
L, CSMA, IMAA and MFI as the dependent variables and hip CSMA, IMAA and MFI as the independent variables. Results
CSMA of both trunk and hip in males was greater than that in females, and males had less MFI at both sites than females. Pearson
correlation analysis showed positive correlation between L, CSMA, IMAA and MFI and hip CSMA, IMAA and MFI in both males and

females, and the correlation was the strongest for CSMA in males. Conclusion In older people, trunk muscle composition positively
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correlated with hip muscle composition, of which, the correlation between trunk CSMA and hip CSMA in males was the highest.

Key words: trunk muscle group; hip muscle group; correlation
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Fig.1 Measurement of CSMA and IMAA at the central plane of L, : Fig. 1-A The red tissue is L, CSMA; Fig. 1-B The

yellow tissue is L, IMAA
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Fig.2 Measurement of hip CSMA and IMAA.: Fig. 1-A The red tissue is hip CSMA; Fig. 1-B The yellow tissue is

hip IMAA

1.3 Hitesbs
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2 #XR
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AV 194 2 I 60 ~85 & AR EE M
HOLWER 1, BYEAER kS Fe EHE BB
Tt (P <0.05), 1K i &35 % ( bone mass index,
BMI) 54 EE2EF(P=0.14>0.05),
2.2 AKT R HE A WU R o A o3 M 2 2 1 L 2 1
A A

WX L, BEAER/AEET S om S E5 T
JBC B T K A 2 e L 1A TR R UL ] R P B 7 AR A
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w1 MSIHEA I LS T AN BERE.
THEIMER(x £5)
Table 1 Basic information of males and females

compared by independent-samples ¢ lest (x £ )

A i SR (n=316) BH(n=122) LH(n=194)
FEt/y 68.33 £6.07 69.28 +6.19*  67.73 +5.93°
kg 67.55 9. 89 72.40 £9.27"  64.50 £9. 02"
B/ em 163.04 +7.45  169.87 +5.01° 158.74 £5.19°
BMI/(kg/cm®)  25.37 £2.96 25.05 £2.70°  25.56 +3.11°
FEF/cm 87.16 +8. 63 90.25 +7.93°  85.22 +8.50°
B/ om 99.26 £9.06  101.26 +7.85'  98.00 +9. 55!

oM AEAS K. =2.23,P=0.03<0.05;"1=7.49,P <
0.01;°t=18.82,P<0.01;% = -1,49,P=0.14 >0.05;°1 =7.49,P
<0.01;%4=3.31,P<0.01.

R2 HHAVWIE T, KFRAFEFT3 em BEEFTK
7 BT 8 DL PR PR 23 B 2 M (ICC fH)

Table 2 ICC of the measurements of muscle group composition
at central plane of L, and 3 cm below the lesser trochanter by

using AVW

WEFE L, CSMA L; IMAA  #50K CSMA  #54K IMAA
W EZ A 0.978 0.953 0.986 0. 996
HUREEA ) 0.936 0.937 0.979 0.984

2.3 TRV S A 0 R LR AR B 4 2 e LA

AN T 591 e 65 K 0 5 3 LR S 22 S T
KW, B Ly K DL TE AR B 8K F 2ok, Al
P MFT 2B B 8 /N F Lok (P < 0.05) , 1 A8 W J2
IMAA 54 hi, 2 R8T 2 L (P =0.620 >
0.05) . HPEREIEALA ALK T Lot (IMAA LK AL
P MFT 2 /N F Lot (P <0.05) . W& 3,
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Table 3

Comparison of muscle group composition between

males and females(x +s)

RS Ly KT WUREA B IR 2 £ (R 3K 1432 2 0] 13 43 7
Table 5  Multifactor stepwise regression analysis of L, muscle

group composition

A S T tfH PH
Ly CSMA/em? 128,38 +20.99 91.25:15.64  16.82 0. 000
Ly IMAA/cm? 18.09+8.16  18.49£6.59  —0.48 0.620
Ly MFI 0.14 £0.06 0.21£0.08  -7.45 0. 000
Hip CSMA/em®>  123.59 +16.83 91,18 12,96  18.16 0. 000
Hip IMAA/em®  10.89£3.89 1248437  -3.29 0. 000
Hip MFL 0.09 £0.03 0.14£005  -10.10 0. 000

2.4 BAEFVE AV LA B R S R WL
A5 S 43 A7 R DG

B AR+ L, CSMA 5% CSMA Wi iEAHC (P
<0.05), M S#& MFI M XA BE (P >0.05);
B 4 L, IMAA 5853 IMAA MFT 2 0F M % (P <
0.05) ;3 .4 L, MFI #5358 MFL IMAA 3 i, IF # 3¢
(P<0.05), W34,

R4 RTS8 P AR SRR A3 AH 56 P 43 A

Table 4 Correlation of trunk muscle group composition and hip

muscle group composition

L3 CSMA L3 IMAA L3 MF1

"B 3 "mu Mot g 3
Hip CSMA 0.723° 0.662* 0.152" -0.09" -0.091° -0.295*
Hip IMAA  0.311° 0.154" 0.564*  0.461% 0.428% 0.341*
Hip MFI  0.019° —0.108° 0.474%  0.448% 0.448" 0.450*

H:*P<0.01,°P <0.05,°P>0.05.
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KT CSMA By X 28 A i 38 CSMA; 52 i 2 1k 4K T
IMAA B9 2 A B3 IMAA ;32 09 2 PR IR T MFT 72 3
N R A B MFT, WS,

3 itig

5 A e I, B LB R R D (T RE TR A B
S AL EE™ o WL AR AT M —
T T UL AR 4E 0 R 25 4, i R UL pY R AR T AR
(CSMA) g )5 53— J7 v L 40 i oA g o 37 L
HIL 240 e ) s 7 00 i 3 A 5 B0 T L 5 4 A RS R
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KENR W2 A Ao s LR B B 2 — . BRAE

PR R 5

ES - i w em
B iRz T

Ly CSMA g
W 42.876 21. 406 2.003  0.047
Hip CSMA 0.874 0.082  0.701 10.695  0.000
Hip MFI 87. 066 41.816  0.130  2.082 0.039
Ly IMAA gy
W 5.202 1.829 2.844  0.005
Hip IMAA 1.183 0.158  0.564 7.481  0.000
Ly MFlg,
W -0.085 0. 058 -1.453  0.149
Hip MF1 0. 899 0.162  0.441 5.536  0.000
Ly CSMA 4
g 18. 141 5.995 3.026  0.003
Hip CSMA 0. 802 0.065 0.664 12.317  0.000
Ly IMAA 4
o 9. 993 1.283 7.744  0.000
Hip TMAA 0.702 0.092  0.465 7.670  0.000
Ly MFI,,,
g, -0.192 0.058 ~3.330  0.001
Hip MFI 0. 687 0.101  0.441 6.772  0.000

TE PR AR AL bl 7 B Ly CSMAg, =42.876 +0.701X, +
0. 130X, ;L; IMAA , =5.202 +0. 564X, ;Ly MFI,, =0.899X 2 P4
WAL A8 L, CSMA . = 18.141 + 0. 664X, L;IMAA =9.993 +
0.465X, 5Ly MFI,, = -0.192 +0. 441X,
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A WF 5% ffi A advanced visualization workspace
(AVW) Ji A B2 A 3 328 A 1358 400 485 968 4 20 19 0
i, 0 CT BE R 7 X RS T &l BE RS
FWE I N R W — BT AT T
T B o) I R B A AR X [R] — 48 b
T 4H P A s T R R R X AT RE S U X
W77 ficic A o, a1 | E AU, IR &
FEIEIE , 05  TH] 2236 K S 3 45 R /N o

TE WAL 5 Lo MR i L 40 i AT 2 3, 5B 1 R T LR
JUL PR 0 B P LA Y v UL IR TED AR X R T &, LA
MFL R BE/N T4, Visser 2070 X A 1A K M
Hh B B U A0 A 5T 45 2R AR 7 AN RN b 5B R R e B
WA EBUR T, Bt i Bom B HEULA CT i K
F Aotk Kelley % B0 25 1 8 /8 CT 8 5 05 5 (45



1590 A R B A A

2018 4 12 H % 24 %% 12 8]  Chin J Osteoporos, December 2018 ,Vol 24, No. 12

g NG A R A TR SR 5C, CT (B AR, 5 iy
R, N, AT B RN MFL /N T
LIRS R S REE T ST 85 RAHAT o

TE WURE MR S50 B o0 B9 A GBI 50 vh , AR BT S 45 2R

PRI, A6 2 A K T R 35 7 1 8 Az A A T UL 1A T AR

(ry =0.723,r, =0.662) JULKNEIBRAR I & & (ryy =

0.564,r, _0.461) AL G IEFEE (ry =0.448,

ry =0.450) ¥ AEA O, Hodr, B AR S AL

PR TH] AR AR S e K JHE U 2 JUL PR 8] BB s T AR, JUL Y

i Jiy R T R AR S M B/ o B R — AR P B 4

B AL 64 JIL A AR R 4 DO 4 B JUIL PR T A T RE AR

PTG 5 29 B2 PR, w2 £ P 52 O R A0

ARWEFHT T A P 2 A AR g stk

J2 T UREAR R 53 25 1 19 22 ) A B AN ) 3 o2 JD LA A

BRBE Y & B M AR G, B Al R 2RO R BB i R B

KAWL b H At — 2 B A 5 S 4F i BEAY BIF 5T it

Fr HEBE st 45 R A — %2 A I 22 55 R) BE 45 A

AR WMETAAR EARMEENRA

F M RRAT T KRR A B ST RIS 1

RRB

( & % x # ]

[ 1] Bijlsma AY, Meskers MC, Molendijk M, et al. Diagnostic
measures for sarcopenia and bone mineral density[ J]. Osteoporos
Int,2013,24(10) ; 2681-2691.

[ 2] Cruz-Jentoft A), Baeyens JP, Bauer JM, et al. Sarcopenia:
Eurcpean consensus on definition and diagnoesis: Report of the
Furopean Working Group on Sarcopenia in Older People[ ) ]. Age
aging,2010,39(4) . 412-423.

[ 3] Cheng Q,Zhu X,Zhang X, et al. A cross-sectional study of loss of
muscle mass corresponding to sarcopenia in healthy Chinese men
and women: relerence values, prevalence, and associalion with
bone mass[ J]. J Bone Miner Metab,2014 ,32(1) . 78-88.

[ 4] Walsh MC, Hunler GR, Livingstone MB.

premenopausal and postmenopausal women with osteopenia,

Sacropenia in

osleoporosis and normal bone mineral density[ J]. Osleoporos Inl,
2006,17(1); 61-67.

[ 5] Di Monaco M, Vallero F, Di Monaco R, et al. Prevalence of
sarcopenia and its association with osteoporosis in 313 older
women following a hip fracture[ J]. Arch Gerontol Geriatr,2011,
52(1): 71-74.

[ 6] DiMonaco M, Castiglioni C,Vallero F,et al. Sacropenia is more
prevalenl in men than in women afler hip fraclure. A cross-
sectional study of 591 inpatients [ J ]. Arch Gerontol Geriatr,
2012,55(2) : e48-e52.

[7] Lang T, Koyama A, Li C, et al. Pelvic body composition
measurements by quantitative computed tomography: association
with recent hip fracture[ J]. Bone, 2008, 42(4) ;798-305.

[8] ER, BF, KB,% LLRTRAEMTITERNSER
CrEZ&adil)]. MBS HE, 2016, 5(8) :577-581.

[9] %%, ¥2, KBS, % & CT R b 2FE B S LT

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

BT PR SRR R IELT]. HRE, 2016, 45(30) :
4193-4196.

Prade CM, Lieffers JR, Mccargar LJ, el al. Prevalence and
clinical implications of sarcopenic obesity in patients with solid
lumours of the

respiralory and gaslroinleslinal

Lancet Oncology, 2008, 9(7) :605-

lracls: a
population-based study[ J].
607.

Cruz-Jentolt AJ, Baeyens JP, Bauer JM, el al. Sarcopenia:
European consensus on definition and diagnosis: Report of the
European Working Group on Sarcopenia in Older People. Age
Ageing, 2010, 39(4) 1412423,

Newman AB, Kupelian V, Visser M, et al. Sarcopenia:
alternative definitions and associations with lower extremity
function[ J]. Journal of the American Geriatries Society, 2003,
51(11):1602-1609.

Goodpaster BH, Carlson CL, Visser M, et al. Attenuation of
skeletal muscle and strength in the elderly: the health ABC
study. J Appl Physiol, 2001, 90(6) : 2157-2165.

Goodpaster BH, Park SW, Harris TB, et al. The loss of skeletal
muscle strength, mass, and qualily in older adulls: the health,
aging and body composition study. J Gerontol Ser A Biol Sci Med
Sci, 2006, 61(10) : 1059-1064.

Sayer AA, Dennison EM, Syddall HE, et al. The developmental
origins ofsarcopenia: using peripheral quantitative computed
tomography to assess muscle size in older people. J Gerontol Med
Sei, 2008, 63(8) . 835-840.

Goodpaster BH, Kelley DE, Thaete FL, et al. Skeletal muscle
attenuation determined by computed tomography is associated
with skeletal muscle lipid content. J Appl Physiol, 2000, 89
(1):104-110.

Dube J, Goodpaster BH. Assessment of Intramuscular
triglycerides; contribution to metabolic abnormalities. Curr Opin
Clin Nutr Melab Care, 2006, 9(5) . 553-559.

Montano-Loza AJ, Meza-Junco ), Prado CM, et al. Muscle
Wasling Is Assccialed With Morlalily in Patients With Cirrhosis
[J]. Clin Gastroenterol Hepatol, 2012, 10(2) :166-173.
Johannesdollir F, Aspelund T, Siggeirsdotlir K, el al. Mid-thigh
cortical bone siructural parameters, muscle mass and sirength,
and assocliation with lower limb fractures in older men and women
( AGES-Reykjavik Study) [J].
2012, 90(5) :354-364.

Calcified Tissue International,

Hudson JM, Milot L, Parry C, et al. Inter- and intra-operator
reliability and repeatability of shear wave elastography in the
liver: a study in healthy volunteers[ J]. Ultrasound in Medicine
& Biology, 2013, 39(6) :950-955.
Visser M, Kritchevsky SB, Goodpaster BH, et al. Visser M,
Kritchevsky SB, Goodpaster BH, el al. Leg muscle mass and
composition in relation to lower exiremity performance in men and
women aged 70-79; the health, age and body composition study
[J]. Journal of the American Gerialrics Society, 2002, 50(5)
897-904.
Kelley DE. Skeletal muscle uriglycerides: an aspect of regional
adiposity and insulin resistance [ J ]. Annals of the New York
Academy of Sciences, 2002, 967 (1) :135-145.
Gallagher D, Visser M, Meersman RED, et al. Appendicular
skeletal muscle mass. effects of age, gender and ethnicity[ J].
Journal of Applied Physiology, 1997, 83(1) :229-239.

(ks H 8 . 2018-02-05 ;& B H i . 2018-06-10)



