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Table 1, Desriptive statistics of measured parameters according to sarcopenic status

Sarcopenic status P for
Normal Pre—sarcopenia Sarcopenia linear
(n=121/42.5%)  (n=120/42.1%) (n=44/15.4%)  trends

Total

Variabl
ariables (n=285/100.0%)

Sarcopenia parameters

ASM index (kg/m’) 6.110.9 6.510.8 6.00.8 5.3%0.8 <0.001
Hand—grip strength (kg) 91.5%7.8 95 447 1 19.147.5 170452  <0.001
Gait speed (m/sec) 1,17£0.21 1.2840.16 1.10+0.22 1,09%0.18 <0,001
Socio—demographic factors
Age (years) 74,4166 72.1£6.3 75.7£6.2 77.5%6.2 <0.001
Women, n (%) 225 (78.9) 89 (73.6) 100 (83.3) 36 (81.8) 0,112
Education level, n (%) 0,001
Lower than elementary 149 (52.3) 48 (39.7) 75 (62.5) 26 (59.1)
Middle/high school 109 (38.2) 56 (46.3) 36 (30.0) 17 (38.6)
Over than college 27 (9.5) 17 (14.0) 9 (7.5) 1(2.3)
Marital status, n (%) 0.065
Married 144 (50.5) 68 (56.2) 58 (48.3) 18 (40.9)
Widowed/divorced 141 (49.5) 53 (43.8) 62 (51.7) 26 (59.1)
Anthropometric factors
Height (cm) 154 8178 157.017.8 1534173 152,727 4 0,002
Weight (kg) 59.0%8.8 61.518.7 58.0£7.9 54 819 4 <0,001
Body mass index (kg/m’) 24,6131 24,9129 24.7£3.0 23.513.4 0,010
ASM (kg) 14,7£3.3 16.1£3.5 14,2126 12,4429 <0.001
Waist circumference (cm) 96,0141 96,5%13.6 95,9+13.7 94,8%16.6 0,487
Health—related parameters
Smoking, n (%) 40 (14.0) 17 (14,0) 18 (15.0) 11 (25.0) 0,775
Alcohol consumption, n (%) 196 (68.8) 90 (74.4) 75 (62.5) 31 (70.5) 0.278
PA (MET-min/week) 1,059.3%£1,110.5 1,386,1%1,396.6 892.1£819.7 616.91513.3 <0.001
Hypertension, n (%) 56 (19.6) 27 (22.3) 18 (15.0) 11 (25.0) 0.856
Diabetes, n (%) 51 (17.9) 19 (15.7) 21 (17.5) 11 (25.0) 0,210
Dyslipidemia, n (%) 142 (49.8) 60 (49.6) 65 (54.2) 17 (38.6) 0,441
Bone mineral density
Femur neck BMD (g/cm) 0.830%0.140 0.868%0.120 0.807£0.136 0.78610.174 <0,001
Femur neck BMD T-score —-1,14611,206 -0,812£1,044  -1,345%-1.175 -1,158+1,478 (0,001
Osteoporotic status, n (%) €0.001
Normal 118 (41.4) 67 (55.4) 41 (34.2) 10 (22.7)
Osteopenia 134 (47.0) 50 (41.3) 60 (50.0) 24 (54.5)
Osteoporosis 33 (11.6) 4 (3.3 19 (15.8) 10 (22.8)

ASM: appendicular skeletal muscle mass, PA: physical activity, MET: metabolic equivalent of task BMD: bone mineral density
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Table 2. Descriptive statistics of measured parameters accoding to physical activity level
. Physical activity
Variables Active(n=165/57.9%) Inactive(n=245/42.1%) prvalue
PA (MET-min/week) 1,608,2%1,179.2 304,7£187.2 <0.001
Socio—demographic factors
Age (years) 73.116.2 76.216.7 <0.001
Women, n (%) 123 (74.5) 102 (85.0) 0,033
Education level, n (%) 0,010
Lower than elementary 75 (45.5) 74 (61.7)
Middle/high school 69 (41.8) 40 (33.3)
Over than college 21 (12.7) 6 (5.0)
Marital status, n (%) 0,112
Married 90 (54.5) 54 (45.0)
Widowed/divorced 75 (45.5) 66 (55.0)
Anthropometric factors
Height (cm) 155.818.2 153.516.9 0,010
Weight (kg) 59.849.1 57.918.3 0.073
Body mass index (kg/m) 24 6%3.1 24.7£3.0 0.854
ASM (kg) 15.313.6 13.912.8 <0.001
Waist circumference (cm) 96.8%14.3 94.8%13.8 0.247
Health—related parameters
Smoking, n (%) 28 (17.0) 12 (10.0) 0.094
Alcohol consumption, n (%) 109 (66.1) 87 (72.5) 0.247
Hypertension, n (%) 27 (16.4) 29 (24.2) 0.102
Diabetes, n (%) 29 (17.6) 22 (18.3) 0,869
Dyslipidemia, n (%) 84 (50.9) 58 (48.3) 0.668
Sarcopenia parameters
ASM index (kg/m’) 6.2%1.0 5.9%1.0 <0.001
Hand-grip strength (kg) 22.6%8.0 20.0%7.4 0.006
Gait speed (m/sec) 1.21£0.21 1.13%0.20 <0.001
Sarcopenia status,n (%) 0.018
Normal 79 (47.9) 42 (35.0)
Pre—sarcopenia 68 (41.2) 52 (43.3)
Sarcopenia 18 (10.9) 26 (21.7)
Bone mineral density
Femur neck BMD (g/cr) 0.850%0,140 0.802%0,135 0,004
Femur neck BMD T-score -0.967%1,210 -1,391%1.161 0.003
Osteoporotic status, n (%) 0.011
Normal 77 (46.7) 41 (34.2)
Osteopenia 76 (46.1) 58 (48.3)
Osteoporosis 12 (7.2) 21 (17.5)

PA: physical activity, MET. metabolic equivalent of task, ASM: appendicular skeletal muscle mass, BMD: bone mineral density
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Table 3. OR and 95% CI for osteopenia and osteoporosis by sarcopenia indicators and physical activity level

— G Osteopenia Osteoporosis
ariables rou
P OR (95% Cl) o-value OR (95% Cl) p-value
1 1
N 1
Low muscle mass orma (reference) (reference)
Case 2.625 (1,218-5.659) 0.014 2.367 (1,077-5.203) 0,032
1 1
Normal
Low muscle strength (reference) (reference)
Case 2.036 (1.096-3.785) 0,025 3.015 (1.338-6.795) 0,008
1 1
N 1
Slow gait speed orma (reference) (reference)
Case 2.748 (1,041-7.252) 0.041 3.026 (1.331-6.830) 0,008
1 1
1
Norma (reference) (reference)
S ic stat
ATCOPEIIE WS o sarcopenia 1,780 (0,953-3.327) 0,071 4,730 (1,531-14.609) 0,007
Sarcopenia 3.917 (1.382-11.103) 0,010 6.955 (1.979-24.448) 0,002
1 1
Active
Physical activity (reference) (reference)
Inactive 1.433 (0.860-2.387) 0,167 2.705 (1,274-5.743) 0,010
OR: odds ratio, CI. confidence interval
Adjusted for age and sex,
RS A5 ATl B4 AT HET o] iAo B B A3 2745 YekOsteopenis,
£ A3 Ao A £53F A3HOsteopenia, OR= OR=3.917, 95% CI=1382-11,103, p=0.010;

2,625, 95% CI=1,218-5,659, p=0,014, Osteoporosis,
OR=2.367, 95% CI=1,077-5,021, p=0,032), <&
A5HOsteopenia, OR=2,036, 95% CI=1,096-3,785,
p=0.025; Osteoporosis, OR= 3,015, 95% CI=1,338—
6.795, p=0.008), HILL  ASHOsteopenia,
OR=2,748, 95% CI=1,041- 7,252, p=0,041,
Osteoporosis, OR=3.026, 95% CI=1,331-6.880,
p=0,008) Heh& 7kz7F A IeH(OR=1, reference)
we 3% 0 BrhES o] o A 99
S $OlEH e ACE UET, E3 27A%

Osteoporosis, OR=6,955, 95% CI=1,979-24,448,
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Table 4. The association between sarcopenia indicators and femur neck BMD T-score, mediated by physical activity

95% ClI
Path 8 SE t p—value
LLCI ULCI

Low muscle mass
ASM index — Physical activity, a 0,338 0,090 3,754 0,161 0,515 0,001
Physical activity = Femur neck BMD T-score, b 0,128 0,060 2,123 0.009 0.247 0.035
Total effect, c 0.245 0,091 2,708 0.067 0,423 0.007
Direct effect, ¢ 0.202 0,092 2188 0.020 0.383 0,030
Indirect effect, ab 0.043 0,020 0,009 0,087
Indirect to total effect 21,3%
Low muscle strength
Hand—grip strength — Physical activity, a 0.026 0,011 2,389 0.005 0,047 0.018
Physical activity — Femur neck BMD T-score, b 0,141 0,060 2.359 0,023 0.258 0,019
Total effect, c 0,025 0,011 2318 0,004 0.046 0,021
Direct effect, ¢ 0,021 0,011 1,976 0.001 0,043 0.049
Indirect effect, ab 0,004 0,002 0.001 0.009
Indirect to total effect 19.0%
Slow gait speed
Gait speed — Physical activity, a 0.652 0,306 2,129 0,049 1,255 0.034
Physical activity = Femur neck BMD T-score, b 0,137 0,060 2,316 0.021 0.253 0.021
Total effect, c 0,913 0,302 3,028 0,318 1,507 0,003
Direct effect, ¢ 0.823 0,302 2,260 0.029 1,418 0.007
Indirect effect, ab 0.089 0,053 0,009 0,212
Indirect to total effect 10.8%

SE: standard error, CI. confidence interval, LLCI: lower limit of confidence interval, ULCIL. upper limit confidence
interval, ASM: appendicular skeletal muscle mass, BMD. bone mineral density

Adjusted for age, sex, body mass index, education level, marital status, smoking, alcohol consumption, hypertension,
diabetes, and dyslipidemia,

In the mediation model, the indirect effect is the product of path coefficients a (ASM index or hand—grip strength
or gait speed — physical activity) and b (physical activity — femur neck BMD T-score), The direct effect is the
coefficient ¢'. The total effect (c) is equal to the sum of the direct and indirect (c¢"+ab),
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Figure 1. The association between sarcopenia indicators and femur neck BMD T-score, mediated by physical activity
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Association between Diagnostic Indicators of Sarcopenia, Physical Activity, and Femoral
Neck Bone Mineral Density in Community—Dwelling Older Adults

Minjun Kim(Changwon National University, Post—dctoral Researcher) - Juyul Lee(Namseoul University, Professor) *
Jiyoung Kong(Namseoul University, Professor)

ABSTRACT

This study examined associations between sarcopenia indicators, physical activity (PA), and femoral neck bone
mineral density (FN-BMD) in 285 older adults, analyzing PA’s mediating role. Participants were classified by
appendicular skeletal muscle mass index (ASMI), handgrip strength (HGS), and gait speed (GS) into normal,
pre-sarcopenia, or sarcopenia. FN-BMD T-score into normal, osteopenia, or osteoporosis, and PA into active or
inactive. Logistic regression revealed low muscle mass, low muscle strength, and slow gait speed had higher risk of
osteopenia (low muscle mass, OR=2.625, p=0.014; low muscle strength, OR=2.036, p=0.025; slow gait speed,
OR=2.748, p=0.041) and osteoporosis (low muscle mass, OR=2.367, p=0.032; low muscle strength, OR=3.015,
p=0.008; slow gait speed, OR=3.026, p=0.008) than normal (reference). Inactive (OR=2.705, p=0.010) also showed
higher osteoporosis risk than active (reference). PA partially mediated associations between sarcopenia indicators and
FN-BMD T-score (ASMI, (=0.043, 95% CI=0.009 - 0.087, HGS, £-0.004, 95% CI=0.001 - 0.009; GS, (-0.089,
95% CI=0.009 - 0.212). Findings suggest maintaining body composition and physical function via regular PA is

crucial for preventing osteoporosis and mitigating bone loss associated with sarcopenia.

Key words: Sarcopenia, Physicla activity, Femoral neck bone mineral dentisy, Older adults
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