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PURPOSE This study investigated the associations between physical fitness and fall
efficacy with thigh circumference in elderly women with osteopenia/osteoporosis.
METHODS A total of 166 female participants aged 76.3+5.0 years with —1.0>T-score
of femur neck bone mineral density were voluntarily recruited from local community
centers. The participants were classified as low 25%, middle 50%, and high 25% groups
based on their thigh circumference. Physical fitness measurements, including strength,

flexibility, aerobic endurance, and balance were measured with a standardized protocol.
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The Korean version of the fall efficacy scale (K-FES) was used to assess fall efficacy.
Logistic regression analysis was used to estimate odd ratio (OR) of poor physical fitness
and low fall efficacy according to thigh circumference levels. RESULTS In terms of
physical fitness, the middle 50% group (OR=0.430, 95% CI=0.194-0.953) and high 25%
group (OR=0.129, 95% CI=0.049-0.343) had significantly higher linear trend for poor
physical fitness compared to the low 25% group (reference), (p<0.001). In fall efficacy,

the middle 50% group (OR=0.279, 95% CI=0.119-0.656) and high 25% group (OR=0.100,
95% Cl=0.036-0.275) had significantly higher linear trend for low fall efficacy compared
to the low 25% group (reference) (p<0.001). CONCLUSIONS The current findings
suggest that maintaining high thigh circumference via regular physical activity and diet
may contribute to attenuation of decreased risk for poor physical fitness and low fall
efficacy in elderly women with osteopenia/osteoporosis.
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At E3E, BE tiAdRlA 2 A9 52 9 g, 3] o
3 S20] dstgen], AEA ol dAg Bl ol o
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IRB-2015-09-001-002)9] 5912 ol AP on, 2 Aol
of gt ti At E/9-2 (Table 1)l AAIEH vle} 2ot

Table 1. Characteristics of study participants

Variables Total (n=166)
Femur neck BMD (g/cm?) 0.682+0.083
Femur neck T score -2.167+0.691
Bone status, n (%)
Osteopenia 116 (69.9)
Osteoporosis 50 (30.1)
Age (years) 76.3+5.0
Menopause age (years) 49.245.9
BMI (kg/m’) 24.843.0
ASM index (kg/m?) 5.73+0.61
Waist circumference (cm) 96.5+14.1
Thigh circumference (cm) 51.5+£7.7
Education, n (%)
Lower than elementary 115 (69.3)
Middle/high school 49 (29.5)
Over than college 2(1.2)
Smoking, n (%) 19 (11.4)
Drink, n (%) 103 (62.0)
Physical inactivity, n (%) 87 (52.4)
Medication, n (%)
0 28 (16.9)
1 74 (44.6)
>2 64 (38.6)
Fall experience, n (%) 38 (22.9)
Cognitive impaired, n (%) 59 (35.5)
Depressive symptoms, n (%) 25 (15.1)
ADL impaired, n (%) 16 (9.7)

BMD: bone mineral density, BMI: body mass index, ASM:
appendicular skeletal muscle mass, ADL: activities daily of living
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F53 = (fall efficacy scale, FES)E =4 o] & E35}4 A3
135to] $435t stojit YA a5 A E(Korean version of fall
eff1cacy scale, K-FES)E A-&sto] ZAloIIch & AEA= A
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Table 2. Comparison of measured parameters according to classification of thigh circumference

Variables Low 25% (n=42) Middle 50% (n=83) High 25% (n=41) P for linear trends

Thigh circumference (cm) 42.7+2.1 50.6+3.6 62.2%+3.9 <0.001
Age (years) 77.7+4.9 76.3+5.3 75.1+4.3 0.058
Menopause age (years) 47.1+5.4 50.3%5.7 49.1+6.2 0.013
BMI (kg/m?) 22.6+2.2 25.4%2.7 25.6%+3.3 £0.001
ASM index (kg/m?) 5.56£0.52 5.77£0.59 5.83+0.69 0.042
Waist circumference (cm) 83.7+7.5 95.6+£10.9 111.4£10.5 0.001
Education, n (%) 0.012

Lower than elementary 33 (78.6) 60 (72.3) 22 (53.7)

Middle/high school 9(21.4) 22 (26.5) 18 (43.9)

Over than college 0(0.0) 1(1.2) 1.4
Smoking, n (%) 0(0.0) 7 (8.4) 12 (29.3) <0.001
Drink, n (%) 27 (64.3) 55 (66.3) 21(51.2) 0.225
Physical inactivity, n (%) 30 (71.4) 42 (50.6) 15 (36.6) 0.002
Medication, n (%) 0.784

0 9(21.4) 12 (14.5) 7(17.1)

1 14 (33.3) 41 (49.49) 19 (46.3)

=2 19 (45.3) 30 (36.1) 15 (36.6)
Fall experience, n (%) 13 31.0) 16 (19.3) 9(22.0) 0.326
Cognitive impaired, n (%) 23 (54.8) 29 (34.9) 717.1) <0.001
Depressive symptoms, n (%) 10 (23.8) 12 (14.5) 3(7.3) 0.036
ADL impaired, n (%) 6(14.3) 6(7.2) 409.8 0.480

BMI: body mass index, ASM: appendicular skeletal muscle mass, ADL: activities daily of living

Table 3. Comparison of physical fitness parameters and FES according to classification of thigh circumference

Variables Low 25% (n=42)

Middle 50% (n=83)

High 25% (n=41) P for linear trends

Physical fitness parameters

Upper body strength (kg) 15.843.8 18.4+5.5 19.94+4.6 <0.001
Lower body strength (times/30sec) 12.6+4.0 13.2+4.1 14.7+4.3 0.018
Upper body flexibility (cm) -13.1£13.6 -15.8+11.3 -10.1x11.0 0.238
Lower body flexibility (cm) 6.1£11.8 9.0£9.7 10.0+7.4 0.067
Aerobic endurance (times/2min) 92.1£16.9 91.4£16.9 102.1£15.3 0.007
Static balance (sec) 10.3+9.8 9.4£9.0 13.94£9.9 0.084
Dynamic balance (sec) 8.29+2.43 7.43+1.46 6.74+1.15 <0.001
Z-score -0.212+0.642 -0.056+0.604 0.331+0.520 <0.001
FES 82.3+15.4 88.1+13.3 94.947.1 <0.001

FES: fall efficacy scale

S 2 gl vE A % GFasd Ash g Sk

(Table 4)& s19A] = Al o] TE A9
LeEo] tet SAHIE AET Aeln). 11 A4,

2 YRS A%

AelA A &

| 319 25% Hol ¥l FY 50% FHOR:0.430, 95% CI: 0.194-
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0.953)3 A%l 25% HTHOR: 0.129, 95% CI:0.049-0.343)9] A& A
SF e 9JFo] Holx|= A Ago| = AOE RGO (p(0.001),
2] =47} 1em S7F wjuick oF 8%9] Al Ao} =% f1go] 2
Avk= Z0Z yepydtt, B3t 3HFE B BE 2(p<0.001)9F =
9 3(p=0.00D)lX = 3|92 7} 57185 AF Astol tigt &
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Qglo] Yrolx|i= A o] Q= Aoz YElgT

ES, GARESONA S8R E9 5hY 25% HAdol HlE 4
50% HTHOR:0.279, 95% CI: 0.119-0.656)= A+ 25% HeHOR:
0.100, 95% CI:0.036-0.275)2] Yas7 Aot o] RolA|=
A 770l Sl A2 & Yo (p<0.001), 1A €7 lem &
7¥ek wfjuie} oF 11%9] HasH Aot s AFo] Fadhs 2o
2 yehgt} E3 Frhdor Fusre 2% 2 2(p<0.001)9}
29 3(p=0.045)°NA = 31¥2] 7} Z71EE IasT Aot
of tigt k& 9T o] Woll= A Aol Sl ACE Uyt

2 AT uEt 654 ol SA/EFHES o4 =9 1668
g oA Eeot Alg 9 GAdEso] ojwet ABES Tt
A=A AFothe AL 78 HH 0= ofqit. 1 23}, oA =27t
FALESE AY 4 PEH-2 YoM SVt A Aol Ae
Ao Yetth &3 A 4 F9 50% 2 A9 25% Jd2
o] 25% kol Hish Alg E HEsH Astol] &2 Yol 7+
oetA W2 ZloE yeyon, tol, #7, AAY, JEEH 2
%l 59 BigE BAT Tox foobA W& 2102 YEkit
1G5t ALSIeL TlEo] 7] d®AQl LEAA Aol EohE
ol tigk AEE TAlo] F7eka JleH, k7] Euhggel =&
g 3% 24 992 39 ol EoAlE Ao & HiE T QItk(Bliue
et al.,, 2015). o]2|3t ZthE50l et FARJMAE= o], FE, 2
3l 5T So] 9o (Pouresmaeili et al., 2018), < Ao
A AA 9 ESE Rl WS A¥Ho] Al Z0E BHuE

AHChao et al., 2020). °]o] & AFNAE ZHA/ZHEZ o4
=219] SR EHE AT A3, AA AR B 5HA =9
£ 51.5cm3 o, o] APATFoN A Aol GARE =1 AL
2 UERFTH(Wu et al., 2019).

Ld7] A 52 49 A 9 Apgol sl 3490 98-S =

o o

She A0 & dEfA glom, T AtoAe AA =t Dgt
ATAo] = Ao g HAE 1 QItHEzzatvar et al., 2021; Landi
et al., 2010). Z& LRF R19] A7) ZpUoflA] 1A+ L Al
g ol et 842 A&H R A= YA, RHIAS =
Qlofl thsh AlA Edet AF9] RS AST Ae AR AR
ojt}. o]of] & Ao A Edof wE AP vwgt A}
SR Ee7F FASSE Aok 28, AHATY, 54 B34
AL o= A Aol A= A2E UEytt ojgg £ A+
A= ofAlof S IHAY sl A Ed= orEat fogt ¥ AT
TA7E ok 2178 Kawamoto et al.(2016)9] A+ 57 =21
o AN Folg] E8 D AAAS 2912 KL of gigt =291
Aol Ao 7 YeRGtha B8 Ramirez-Vélez et al.(2020)2] A+
oF FARSE Atolet. o]3t AFAIES v|Fo] & o, 7] oY
A EYE x5 AA = AA7 s AT d3do] A B
9k ofdet Z57F 371, AUA HiAF A, 259 A 7R 52 B9
A S0l 344 9T & £ Yok gt A5 [ARE
weto] A A tHSun et al., 2017; Yoshiko et al., 2018).
I35 o4 Q19 A9 FEET ofYet 12 QI AR 9¥
E3h =2 Z02 IEA glom, T AolA AA Sl G
Te UEE ATAo] Q= Ao R BET th(Lee et al., 2013;
Rosenblatt & Madigan, 2021). &L} S35} AA] 24 K
Q1 Aol o, FhEF w919 B YAFoRE Qg &4

Table 4. Odds ratios of poor physical fitness and low FES according to classification of thigh circumference

. OR (95% CI)
Variables
Model 1 Model 2 Model 3
Poor physical fitness
Low 25% 1 (reference) 1 (reference) 1 (reference)
Middle 50% 0.430 (0.194-0.953) 0.495 (0.209-1.172) 0.226 (0.074-0.687)
High 25% 0.129 (0.049-0.343) 0.157 (0.055-0.443) 0.051 (0.010-0.259)

P for linear trend

<0.001

<0.001

0.001

Per 1cm increase

0.920 (0.880-0.961)

0.930 (0.887-0.974)

0.894 (0.830-0.962)

Low FES

Low 25%

1 (reference)

1 (reference)

1 (reference)

Middle 50%

0.279 (0.119-0.656)

0.303 (0.126-0.732)

0.373 (0.136-1.025)

High 25%

0.100 (0.036-0.275)

0.117 (0.042-0.332)

0.204 (0.058-0.720)

P for linear trend

<0.001

<0.001

0.045

Per lcm increase

0.890 (0.849-0.934)

0.897 (0.854-0.942)

0.920 (0.865-0.979)

FES: fall efficacy scale, OR: odd ratio, CI: confidence interval

Model 1: unadjusted

Model 2: adjusted for age

Medel 3: adjusted for Model 2 plus menopause age, BMI, ASM index, education, smoking, physical inactivity, cognitive impaired, and

depressive symptoms
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ofl sl FFslth= ’\}’“ o Eoly g A A4 E9<t
/9] ATES AST A= WS v gt AFo[. o] £ A+
oflA= SR Eelof WhE YR TEE Hlue 23 §¥A] &9
AAAEES RS a0 Sise 4 330 se Ao
2 Uepydth oljgh & A9 Adks HEA oA oA &
2 4 HEAFT FA= G4 JL A 549 EFE]"ﬂ AR E YERTH
B3} Sai et al.(2021)9] cﬂ T-2} ofAJo} e Rlof| A YAFE BT
AT Ik 1A g2 Jetol] vlg] Fote] E&7t 55kl
2 7102 Yepgtial B33 Rivan et al.(2021)9] A9} F-AF
Asole}. oleia A7 58 e, WAL 1] 4 A
S Y 2 Ao R Qe 3T RS Aol glom, &
2% o, AARE 271 52 B9 T4 AUE 2442 5 At
BSH ATET FARSE Wgtof| A A=tk (Diaz-Villegas et al.,
2016; Ardiasyah & Yuwana, 2019).

w3, MRS SEA B Guol 02 A As Q A
7 Aot =&d SAME At 23, o1 A] EE7F FAZSE Al
g 9 JJR5H Aot f1¥o] Y2 A0 E Uson, 3HgE o
AFog BAT HdoME ¥ o] W& A U Ias
2 A5t AL AT Aol Ak ACE eI, o2l B &
TY A= FE QS o E ARTA 2 AAZEY A8
o R AR 23, Fore) FA o 2 BYA] e Sl
ZQ1x 2 JEhgthy B gk ng et al.(2021)9] A&} ofAJo}
1S e E A S G B 24 S 2AREE
o}, 59 A &9 39cm oJst @E}% 1*%‘—1] 2 Aol w4
% ZHo) 29 9Fo] oF 6.24] =9ttt B3 Ardiasyah &
Yuwana(2019)2] A7} f-AFE Atolet. ol&dt A2 7|
AA =AY 2 HaEsH Aok YR Aol e =
, BUA/EGES o =09 AlE /A 2 A oS s H
43t A 98 FAT 28 40] ke IS AlART
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