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Effect of military training on bone geometry of the proximal femur in young military males
QIN Yin', GAO Shuang’, LI Ping', WU Jiwei', ZHANG Changlong', HU Zhihong'

1. Department of Physiotherapy, Fuzhou General Hospital of Nanjing Military Command Region, Fuzhou 350025, China
2. 309™ Hospital of PLA, Beijing 100091, China

Corresponding author; QIN Yin,Email: Q301304@ 163. com

Abstract: Objective To investigate the effect of exercise on bone mineral density (BMD) and hip bone geometry in mild
growth stage of males by comparing the difference of BMD and geometry of the hip between military and non-military young males.
Methods Sixty military and 60 non-military young males were included in this retrospective study. BMD of the lumbar spine
(L1-L4) and the left femoral neck was measured with dual energy X-ray absorptiometry (DXA). Hip structural analysis was
performed using a hip strength analysis software (HSA) on the DXA scans. Results The BMD of the total lumbar spine and the
femoral neck in military group increased by 2.97% and 6.45% , respectively, comparing to those in non-military group. The
difference of BMD was not statistically significant in the lumbar spine (P >0.05), but was statistically significant in the femoral
neck between the two groups ( P <0.05). The comparison results of femoral neck geometric parameters showed that FN-CSA and
FN-CT in the military group were larger than those in the non-military group (P <0.05), but FN-BR was significantly lower than
that in the non-military group (P <0.01). CSMI and SM showed no significant difference between the two groups (P >0.05).
Conclusion Exercise improves bone strength by increasing BMD and improving bone geometry of the proximal femur. Increased
bone mass and hip bone geometry structure remodeling together improve the bone strength.
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1.1 HRIME

ARG A TEARAESIA 20 ~30 Z 1 60 & 7
ERWE N0 ZEEBEIRFRAR, HPEA
TERRBA AT R 40 B (0 A BB VI 45 (L35 6 B L BRIK
EHEHMBTE), EHRMNEHFCRELFTREN
B MK IF T 8 KR B 75 8K (body mass index,
BMI) , i3t (7] % V2 # i F AR A Z X £
AR T : OB 28 R R 2
M @ F 4T I L5 B AR A 56 B0 2 (0T S
% F 70 Paget 75 OB LY & R CE R
il T 158 5 25 AR DG 9 957 ) 5 @ T ol K Bl 3 K . 5 A 2K
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BEAUT N 5 5B AT S B
R, FAPBEETBEEWRE & E N EMBX
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LS JLA 45 A AT 4 B o 138 A4 - B JE 140 KV,
B 2. SmA, HFKE 16 cm, A FE 11 em , TH
BRI 2 16 s, WA E: 5 B E (bone
mineral density, BMD) . T {8, B & #i ( femoral neck,
FN)JLASH. HFRBFNLMSHEESR H®
T $1 ( cross-sectional area, CSA) EEEE SR ER
#% ] 7145 ( cross-sectional moment of inertia, CSMI) |
#.1H 2 2 ( section modulus, SM) | fZ Jii J& B ( cortical
thickness, CT) . [l # ( buckling ratio, BR) .

1.3 St

B B85 R A SPSS18. 0 Gt ik it AT b B2, it
BRHMOKEU (2 +s) Rn, HEAEZRRER
B sr A BB ET AT, FEAFRA CER
BK;P<0.05 hERAARIT¥E L.

2 %
ZRERENEY:© LHBMGERE:© X F =R
HERERSE(IGE HRTEAEINERRAME 2.1 FEAASEEAARLTEH
KE). EANHASEFEAMNBANFER KE. B,
1.2 BRI BMI I EFHRLEIHFZEX(P>0.05)(RE 1),
£1 FAASEFEALMGKRFEH LB
" Table 1 Comparison of the clinical date between military group and non-military group
ikl ik GE#/y B /em EE/kg BML/ (kg/m’)
EANH 60 25.73 £2.76 173.57 £7.70 70.67 £9. 71 22.65 £4.23
FEEAAH 60 25.90 £2.69 175.77 £6.43 75.73 £13.64 24.78 +4.24
2.2 EAASEENABTEERREIILNES (P<0.05)(F*E2),
4 2.2.2 BEERAEE R ILTEH S E R SE L

2.2.1 ARFEFHA BMD: EAHEHE(L,,) B4 M
BB B BMD 35 3% iE FH 4E X B4 5 53 0 2. 97 %
6. 45% ERAEHRETEEERERITFBX(P
>0.05) , FARREFDFEEERARITFEN

HESBHBEERBR : FEALH FN-CSA FN-CT X
Fi&@HEx R, T FN-BR B B AK F &8 F 4 Xt
B, EREERITERX(H P<0. 05), HAMW
HMASREERBIIETZEX(E D).

®2 EANASHEAABERARBHIEEE RESULMESHO LK

Table 2 Comparison of BMD of the lumbar spine and the femoral neck and the femoral neck geometric parameters

between military group and non-military group

F % ¥ (BMD) BB F(FN) L% 25
ﬁgﬂ [ M BEH CSA CSMI SM CT BR
(g/cm?) (g/cm?) (em?) (em®) (em?) (em)
EANH 1.01 £0. 12 0.93 £0.12° 3.90 £0.52° 3.79£1.03 1.98 +0.40 0.22 £0.03° 8.89 +1.73"°
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FEEAA 0.98 +0.12 0.87 £0.14°  3.66 +0.61°

3.98+£0.98

1.98 £0.42  0.21 +0.03" 10.07 +2.16°

{F :BMD 9 % 5 ; CSA: B F AR ; CSMI B 198 ;M : A M 1 ; CT. J SR JE s BR AR M B AT b 5° P <0.05;° P <0.01,

2.2.3 WABEBAGHENR EIRTRAWHETR
AR AR BIAEE (A 36D, EAA
61.67% BT EEIE¥ ,33.33% R THERL;EE
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®3 FAASEEAATHEHI A
Table 3 Distribution of T-score in the military group and

nen-military group

3 o =z-10 -1.0~ -2.5 <-25
Fl% Ea Hi% BEARK B BAHR
EAH 60 37 61.67 20 33.33 3 5
EEAH 60 27 45 30 50 3 5
3 Wit
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