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Correlation between Bone Density at Different Hip Positions
with Muscle Parameters and Physical Performance in Middle-
aged and Elderly People in Kunming Area
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Kunming University of Science and Technology, Kunming Yunnan 650032, China)

[Abstract] Objective To investigate the correlation between bone mineral density(BMD) at different hip
positions with muscle parameters and physical performance in middle—aged and elderly people in Kunming area.
Methods 531 middle—aged and elderly volunteers were recruited from the Radiology Department of the First
People's Hospital of Yunnan Province from May 2021 to April 2022. All study subjects completed the five—times—sit—
to—stand test(FTSST) and hip quantitative CT (QCT)examinations. Volunteers’ total hip(TH), femoral neck(FN),
and intertrochanteric (IT) BMD were measured by using QCT PRO workstation and using OsiriX software to measure

the area and density of their gluteus maximus muscle, gluteus medius, and minimus muscle and midthigh muscle.
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Divide male and female volunteers into positive and negative groups respectively based on FTSST time = 12 seconds
or < 12 seconds, and analyze the differences in hip BMD between the groups; Also divide male and female
volunteers into three groups(50 ~ 59 years old, 60 ~ 69 years old, 70 years old and above) at the age of 10, and
analyze the correlation between hip BMD and muscle parameters in different age and gender stratification. Control for
age and BMI, and then perform partial correlation analysis on the above indicators. Results The BMD of the hip
in the female FTSST positive group was lower than that in the negative group( P < 0.001), while there was no
statistically significant difference between the male groups(P > 0.05). After adjusting for age and BMI, among males,
FN BMD was positively correlated with gluteus medius and minimus muscle density in the age groups of 50 ~ 59 and
60 ~69( P < 0.05), while TH BMD, FN BMD, and IT BMD were strongly positively correlated with gluteus
medius and minimus muscle density in the age group over 70( P < 0.05) . For females, the correlation between hip
BMD and muscle density in the age groups of 50 ~ 59 and 60 ~ 69 was weak, while BMD in all parts of the hip was
not correlated with muscle density in the age group over 70( P> 0.05). There was a negative correlation between TH
BMD, FN BMD, and gluteus medius and minimus muscle area in the age group of 50 ~ 59 years old for males( P <
0.05), while there was a significant negative correlation between TH BMD, IT BMD, and gluteus maximus area in
the age group of 70 years old and above for females(P < 0.05). Conclusion The BMD of various parts of the hip in
the female FTSST positive group is lower than that in the negative group. The density of the gluteus medius and
minimus muscle can to some extent serve as a predictive indicator of femoral neck bone strength in middle—aged and
elderly men in Kunming area.
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BT o FER . BIET L lem BREREL .
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Fig.1 Measurement of hip bone density (BMD) and

muscle parameters
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AWM R ILH L EEE 531 A, Hiy B4
161 N, %M 370 N, FERJEHTE 50 ~93 %, #f
FENBE— GBI 1,
2.2 A[E FTSST B ia] A 8838 BMD b &
Fr Ay i B PR S 5 B FTSST Mk, 554
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Tab.1 General data characteristics of the study population (X s)

Wi BBIE(n=531) H(n=161) 4 (n=1370) t P
AEIE (%) 59.65 + 8.23 61.01 +8.34 59.06 +8.11 2,511 0.012"
5 (em) 156.84 +7.73 164.10 + 6.39 153.82+5.92 18.201 <0.001*
1 (kg) 59.54 +9.07 65.03 £ 8.75 57.15+8.12 10.029 <0.001*
BMI (kg/cm?) 24.17 £ 3.06 24.13 +2.87 24.19+3.14 —-0.207 0.836
FTSSTH[H (s) 9.13+2.32 8.89 +2.42 9.23+2.27 —1.554 0.121
TH BMD (mg/cm?) 297.51 + 54.85 296.82 + 55.01 297.82 + 54.85 -0.193 0.847
FN BMD (mg/cm’) 342.52 + 61.24 330.47 + 61.23 347.77 + 60.58 -3.014 0.003"
IT BMD (mg/cm*) 350.48 + 67.47 350.66 + 65.56 350.40 + 68.38 0.040 0.968
BRI B (HU) 41.44 +5.94 4427 +£5.39 40.22+5.75 7.600 <0.001"
R (cm?) 39.56+7.15 44.40 +7.38 37.46 £ 5.94 10.542 <0.001"
BN (HU) 46.24 + 4.64 48.47 £4.28 4526 +4.45 7.728 <0.001"
B/ NULHTFR (em?) 35.29 + 6.94 4232 +6.04 32.23+4.74 18.830 <0.001"
FKIR B UL 4% B (HU ) 49.95+3.14 51.81+2.75 49.14 +2.96 9.774 <0.001*
KBR A B ILA B AR (cm?) 88.84 + 15.60 105.47 + 13.30 81.60 +10.13 20.345 <0.001*

P <0.05,
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HB7 BMD B4 AR (P < 0.001), W3 2.
2.3 EEESBMD SAlAZEERERAMEXME

B 50 ~59 % K 60 ~69 F4EHH T, FN
BMD 55 /NS B IEAHOG, AR IEAR IS ) BMI
J5 W F AT ELA K E (P < 0.05), 60 ~69 % 4E 84
IT BMD 58 /NI EE R IEA G, RIEFTCH R
o 70 % K DL b AR 4L IEJ§ TH BMD, FN
BMD } IT BMD ¥ 5 & rh/ N L% B 52 550 1 1 AH
XK(P<0.05), IT BMD 5 K& b B LA %% 5 e 2

HE R ENE(P<0.05), &4FR2)2 P EET 4
B4 BMD 5B KNUVEHE T (P>0.05), WK 3.

XTI, 50 ~ 59 BHAERY AL IF AR
K BMI J5, THBMD. IT BMD 58 KWL, Brh/h
JUL B K v BE JUL IR %85 BE S5 AH DG, FN BMD {5
NI BE RS A G . 60 ~ 69 2 AR IS LA IE JR
AT UL TH BMD 58 b/ MILE BE LSS AH G . 70 %
Ko UL A7 0% 20 5  45 F A2 BMD 55 UL PR %5 2 34
F(P>0.05), W#E4.

2 R[E FTSST R EZABEAER BMD LL% (3£ 5)
Tab.2 Comparison of hip BMD in different FTSST time groups(X =+ s)

iH TH BMD (mg/cm?)

FN BMD (mg/cm®) IT BMD (mg/cm?)

U2}
FTSSTRHM: (n = 15) 287.81 +43.98
FTSSTRHM: (n = 146) 297.74 + 56.07
t 0.664
P 0.507

5’8
FTSSTHHM:(n=37) 259.14 +49.34
FTSSTRAM: (n = 333) 302.11 £ 53.80
t 4.646
P <0.001"

315.69 + 64.60 338.81 +£49.48
331.99 £ 60.90 351.88+67.01
0.982 0.734
0.328 0.464

307.54 £ 61.83 305.00 + 60.89
352.24 £ 58.86 355.45 +67.37
4.360 4.360

<0.001" <0.001"

P <0.05,

&3 SHARE BMD S5HLAS XM ST RIZH F458 . BMI FHRE XS

Tab.3 Correlation analysis and partial correlations analysis after control for age and BMI between hip BMD and muscle

parameters in male groups

TH BMD (mg/cm?)

FN BMD (mg/cm?) IT BMD (mg/cm?)

=] ; ; ;
r r r r r r
50 ~59% (n=179)
&R A B (HU) 0.13 0.17 0.17 0.21 0.15 0.18
BRI (em?) 0.00 -0.08 0.09 0.02 -0.03 -0.09
/NI B (HU) 0.19 0.20 0.22" 0.23" 0.16 0.16
B rR/NILH R (em?) -0.18 -0.23" -0.25" -0.30" -0.16 -0.19
KGR A BEAILA % (HU ) 0.14 0.14 0.20 0.20 0.15 0.15
KB B ALA AR (em?) 0.02 -0.09 0.08 -0.01 0.01 -0.07
60 ~69% (n=55)
RN BE(HU) 0.05 0.16 0.07 0.16 0.07 0.17
BRAE R (cm?) 0.23 -0.01 0.21 0.04 0.16 -0.05
R RN BE (HU) 0.27 0.24 031" 0.30° 0.28" 0.26
/NI (em?) 0.11 -0.06 -0.05 -0.20 0.11 -0.04
KR BEILA % B (HU) -0.01 0.07 0.02 0.08 0.04 0.11
KRB LA AR (em?) 0.36™ 0.15 0.34" 0.18 0.33" 0.14
=70% (n=27)
BRI (HU) 0.16 0.27 0.13 0.24 0.23 0.33
BER WL (cm?) 0.27 0.13 0.25 0.14 0.26 0.16
NI EE(HU) 0.43" 0.49* 0.34 0.39* 0.48* 0.53™
B/ NILE R (cm?) 0.29 0.17 0.19 0.08 0.30 0.21
KR B LR % B (HU) 0.31 0.37 0.24 0.29 0.37 0.43*
KRB LA TR (cm?) 0.35 0.23 0.33 0.23 0.35 0.26

Ko S AR REE AR . BMIBTSIGHIEREL. P < 0.05, 7P < 0.01,
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Tab. 4 Correlation analysis and partial correlations analysis after control for age and BMI between hip BMD and muscle

parameters in female groups

5iH TH BMD(mg/cm3? FN BMD(mg/cm3? IT BMD(mg/cm3)’
r r r r r r
50 ~ 594 (n=228)
RN BE(HU) 0.11 0.17* 0.07 0.11 0.09 0.15
BRAEF (cm?) 0.20" 0.05 0.13 0.01 0.14 -0.00
R RN BE (HU) 0.17° 021" 0.13 0.15" 0.14° 017
B /NI (em?) 0.13" 0.06 0.06 -0.00 0.10 0.03
KR BELA % B (HU) 0.16" 0.18" 0.09 0.10 0.14* 0.16"
KB B ALA AR (em?) 027" 0.13 0.17" 0.06 0.23™ 0.11
60 ~69% (n=99)
BN EE(HU) -0.10 0.02 -0.13 -0.05 -0.11 0.02
R WAFR (em?) 021" 0.00 0.15 0.00 0.22° -0.00
/NI B (HU) 0.15 0.20° 0.13 0.17 0.10 0.15
B R/ (em?) 0.03 -0.09 -0.04 -0.12 0.03 -0.09
KR B % B (HU) -0.09 -0.04 -0.16 -0.12 -0.10 -0.04
KB BNLA A (em?) 0.12 -0.11 0.04 -0.14 0.16 -0.07
=704 (n=43)
R A B (HU) 0.09 0.02 0.13 -0.01 0.12 0.06
BRI (em?) -0.17 -037" -0.11 -0.10 -0.19 - 0.40"
BN BE(HU) 0.13 0.03 0.14 0.04 0.20 0.12
B/ NILE R (cm?) -0.05 -0.17 -0.23 -0.23 0.03 -0.09
KR BEILA % B (HU) 0.18 0.08 0.18 0.05 0.20 0.11
KRB LA AR (em?) -0.11 -0.25 -0.15 -0.18 —-0.14 -0.29

o A B R E IE RS . BMIRTS FIAIE R %L, "P < 0.05, P < 0.01, ™ P < 0.001,

Bk 50 ~ 59 ZHAE R ZH FN BMD 58 /LT
PR, ROIEAERY & BMI 5, AHSGPEE 2%
(P<0.01); TH BMD 5% /L AR IE J5 52
A (P <0.05), 60 ~69 % 4FH4 4 4% 3L
BMD ) 5 KR b B LA TH AR OC, (AR IERITC
(P> 0.05), 70 2 B DL 1 AF % 21 55358 45 4%
£ BMD 5 WL 1 ALY e & (P> 0.05) . 2Pk
50 ~ 59 % [ 60 ~ 69 & A7 21 3= L AH SC M i 4
#B BMD K LA 1 AR A% IE A 1% K BMIL J5 34 Jo AH
KE BN, AXHE 70 5 K VA b A 4R IE S5 & B
TH BMD . IT BMD 55 KA 2 BH W A 5 (P<
0.05), W3, %4,

3 itig

BiE N DL HERE e, S P &
R AEEE T, WU/DE 5 B MEtE R 34 5
Prf &, BT QCT MM B AFL BMD, BEMEIE
HE A 47 AR ROT A 3 7 1, /s A g 3 o B
A E AN, AT A BMD W,
ARANSZ By = WS, R TN B 000 A A

JRUS: 1107 ARG BE R I DR R UL AR A B AT 2R
YRV B B3 . B % 18] B3 ) A R BB A
B ROI, WARAHEHSA FALE AR BMD 5LA S5
FARRTIRE AR OGP, LA 48 s B PR A 1L

FTSST J2& 3 TR AR T e 9 i R, & AT
PEAN B4 N TR M ohae, &5 THAE,
AL TG M3, Zanker 551 B E I
FTSST J2& k5] A i i F 22 T PR 25 . AWGS-
2019 4EWU/DGE R rh s FTSST 81 3 YR 44 1)
RERY AR SZ I H S, AR IE & PR W 3 X B 4R
NBE i RE A5 F 47 19 58 i FTSST MK, mrpe 5 H
H % 3% 7706 56, Cheng 25020 iF B PR32 Bl A
—SE R B B0 BMD 45 4 FTSST i 1]
ELAHLIX H IR 5, FafEa IR 473 0 R
[k 4 h/d"™ . X B B Hb X A 2 4F A RE FTSST
MR BE T 28T bR E AT i i, o 12 s FE R
A G A R — P . ARIFR KA
[F] ¥4 591 FTSST BH P 2H iy #5358 BMD ML T B P4
A L P22 R BA G 48, RF L
FULA I R REIE A S 5 kB w Rk, AR
7R FTSST B [6] B A7 % A 36 s, &4 otk
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FE FTSST H b 247 B MR T 22 114 ARF 5% o iy
B E AR B E T A AR, X
Gt RaE N — . ik, FTSST 5 BMD 1y
KR FEEN e

AU e U /NIUILA % BETE 21
R 2, ST R EES AL BMD $47 E 0
A M, RHAERESFRETHS FN
BMD JSIEAHDG, Uk B i/ L BE Y 3 = 7S 3]
PMUBAOR P VE IR [RIE, RB SR M BB o B, M
T AP ARS 72 A B STk P R WS UGE .
HEYE 70 % K DL FAERYZH IT BMD 5 KB BN
A R ARG, FTRE SRR E A G,
WFFE I e RAEAW AR o3 AL 70 2 S D b4tk
BRI FS TH BMD & IT BMD 2558 A ¢
UE B LA R RR T 25 ) 32 B AF I F BMI 52
FRFGE 3 B R MU AR LA /N5 1 30 v
RBIBMD 2IFHX, XH5EHHSZERIEA
—E, BESUAMNAHEERZRNM %, 8
TR . RIE RN b2 R iR, B
HH o R T S B B AR A X . LA I
PrreAsgm, nREFEEE RN ER .

AR BAEE—EWRREME. &%, FRH
HIAUH 838 BMD 5 WL S BT 012 30, &
A AN R 2B P 0 B SEWE I RIE s FOR,
RIFRMWA W SHREEER D, Gt B A —
TE 0 2% o

g LR, AW Kk A FTSST A 41 4%
B4 TR BMD B B A . R/ NILILIA 2
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