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ABSTRACT

Objective This study aims to investigate the differences in lumbar volumetric bone mineral density
(vBMD), paravertebral muscle fat content, and the prevalence of osteoporosis among different age
groups measured by quantitative CT (QCT). Additionally, it aims to analyze the correlation between
lumbar vBMD and paravertebral muscle fat content, including psoas major, multifidus, and erector
spinae muscles. Methods A total of 742 individuals who underwent CT examination of the lumbar
spine at our hospital from December 2022 to December 2023 were included in this study. Based on
age groups, participants were divided into a young and middle-aged group (<60 years old) and an
old group (>60 years old). The lumbar vBMD was used to classify individuals into normal bone mass,
low bone mass, or osteoporosis groups. Differences in age and paravertebral muscle fat content
were compared among these groups. Spearman correlation analysis along with partial correlation
and multiple linear regression analysis were conducted to evaluate the relationship between
lumbar vBMD and paravertebral muscle fat content as well as other factors such as age and sex.
Results The lumbar volumetric bone mineral density (vBMD) of the elderly group was significantly
lower than that of the young and middle-aged groups, while the paravertebral muscle fat content
and prevalence of osteoporosis were significantly higher compared to the young and middle-aged
groups, with statistical significance (P<0.001). The age and fat content in psoas major, multifidus, and
erector spinalis muscles were found to be lowest in the normal bone mass group but highest in the
osteoporosis group, with statistical significance (P<0.001). Spearman correlation analysis revealed a
negative correlation between lumbar vBMD and age, psoas major fat content, multifidus fat content,
as well as vertical spinal fat content (r = -0.627,-0.173,-0.396,-0.278, P<0.001). After controlling for
age and sex variables, lumbar vBMD showed a negative correlation only with multifidus fat content
(r =-0.091, P=0.014), while no significant correlations were observed with psoas or erector spinalis
fat content (P>0.05). Multiple linear regression analysis demonstrated that multifidus muscle's fat
content along with age and sex were independent influencing factors on lumbar vBMD. Conclusion
The lumbar vBMD of elderly individuals was significantly lower compared to both middle-aged and
young individuals' groups; moreover,the paravertebral muscle's fat content as well as prevalence
of osteoporosis were also significantly higher among elderly individuals when compared to middle-
aged and young individuals' groups.Additionally,lumbar vBMD exhibited a negative correlation with
multifidus'fatcontent.
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R1 AHESHK
REIDM GENS BEEMEKY) BHEA(MAS) BE(mm) ZEREEE(mm) B IKERIR(s/r)
B &R TXFIE256 iCT 120 200 3 1 0983 05
BXSuCT760 120 180 3 1 0.988 0.5
Bt T6FIE256 iCT 120 200 1 0.601  0.75
BX/uCT760 120 180 1 0988 0.8

2 mUEMNRESAEGSE—HERE

R3 TRFHAEBEVBMOR RS HENH S BNES LR

&1 Eh2 IcC P{E mE PEFA(N=396) EFH(n=346) Z/x*E P&
EANAERSE(%) 6941443  6.92+451 0997  <0.001 vBMD(mg/cm?) 126.83+34.73  87.16+28.92 -14.379 <0.001
LS E(%) 12.19£7.52 1221%£7.26 0976  <0.001 FEARAAEEE(%) 5.58+4.26 7.46%4.76 -5.755  <0.001
BEMEHEE(%) 7.57£470  7.50%£4.51 0962  <0.001 ZHANBERE 2 (%) 8.4416.88 14.66+10.44 -9.931  <0.001

RENAEHAE(%) 6.7714.95 9.96+6.08 -7.824  <0.001

Z£OP[N(%)] 27(6.82%) 143(41.33%) 124.524 <0.001

RAZHESRER. SRAE. BRRMAIARFHRMESNREY SRR

A3 BEBEBA(n=260) BERIKA(N=312) BRELANN=170) FHE PE
Fhe(%) 53.15£9.10 62.52+8.69 70.08£8.29 200.862 <0.001
FEARABERFEE(%) 5.72£4.59 6.411+4.58 7.65+4.40 9.329 <0.001
ZRAREEE(%) 7.7917.38 11.78+8.86 15.96+10.31 45492  <0.001
BHEHAEREE(%) 6.55£5.05 8.61£5.70 10.22£6.03 23.510 <0.001
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(R&S5)o
RS BHEVBMDS SN AER & AR MR
Fi(%) BAINBHEE) SRNEHEE(%) BENEHEE%)
r -0.627 0173 -0.396 -0.278
P <0.001  <0.001 <0.001 <0.001
IR SR
r -0.031 -0.091 -0.024
P 0.398 0.014 0.518
6 EMEvBMDEM AR M 2 &M L3 24
iSES B Exp(B)  95%Cl B’ SE. tfE PE VIF
(%) 2027 0132 (-2239~-1815 -0.583 0.108  -18.744 <0.001 1.218
131 7642 0.0004 (-11.958~-3.325) -0.101 2199  -3.476  0.001 1.066
SHMAERFS (%) -0.321 0725  (-0.575~-0.066)  -0.079 0130  -2470  0.014 1275
B 239.117 (226.875 ~ 251.359) 6.236 38346  <0.001
1 B, BUARY; Exp(B), RBLh; CI, BEKE; SE, AR VIF, HEWKAT.
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