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[Abstract] Objective To investigate the comprehensive intervention effects of transfer energy capacitive and
resistive (TECAR) therapy combined with B-hydroxy-p-methylbutyrate (HMB) nutritional supplementation in older
patients with sarcopenic obesity (SO). Methods We conducted a randomized controlled trial, enrolling 140 older
patients who met the Asian diagnostic criteria for SO. Participants were randomly assigned to 4 groups, including a
double-placebo group (Group A), TECAR + placebo group (Group B), sham TECAR + HMB group (Group C), and
TECAR + HMB group (Group D), with 35 patients in each group. The intervention lasted 12 weeks. The primary outcome
measure was the total score of the Short Physical Performance Battery (SPPB). Secondary outcome indicators included the
modified Barthel Index (MBI), scores of the Mini Nutritional Assessment-Short Form (MNA-SF), handgrip strength,
body mass, and body mass index (BMI). A two-way analysis of variance (ANOVA) was used to assess the interaction
effects between TECAR and HMB. Results  After the intervention, Group D (TECAR + HMB) demonstrated significant
improvements across all metrics. The SPPB total score increased from 6.29 + 1.34 to 8.06 + 1.51 (P < 0.001), with notable
enhancements in walking speed (2.71 + 0.86 vs. 1.97 + 0.82), chair stand (2.60 + 0.55 vs. 2.11 + 0.47), and balance (2.74 +
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0.74 vs. 2.20 + 0.76). MBI improved from 71.74 + 14.41 to 79.91 + 10.52 (P < 0.001). Handgrip strength increased from
(13.65 + 5.05) kg to (15.72 + 4.89) kg (P = 0.001). Body mass decreased from (81.78 + 9.02) kg to (76.95 + 9.89) kg (P <
0.001), and BMI reduced from (30.14 + 1.68) kg/m2 to (28.34 + 2.33) kg/m2 (P < 0.001). Interaction analysis revealed
significant synergistic effects between TECAR and HMB in improving the SPPB total scores (F = 16.374, P < 0.001, > =
0.107) and reducing BMI (F = 14.328, P < 0.001, 1> = 0.095). Conclusion TECAR therapy combined with HMB

supplementation significantly enhances physical function, activities of daily living, and body composition in elderly

patients with sarcopenic obesity, demonstrating a synergistic effect.
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Table1 Comparison of part of the baseline characteristics of the study population

Characteristic A group (n = 35) B group (1 = 35) C group (n = 35) D group (n = 35) F P

Agelyr. 73.31 £4.40 71.86 = 5.00 72.31 £ 4.61 72.86 + 4.53 0.655 0.581
Male/case (%) 16 (45.7) 15 (42.9) 19 (54.3) 15 (42.9) 1.235 0.745
Height/cm 162.49 +8.27 166.71 + 8.48 164.40 + 9.02 164.60 +9.10 1.375 0.253
ASMI/(kg/mz) 496 +1.12 4.96 +0.81 536 +1.20 4.97 +1.06 1.257 0.292

ASMLI: appendicular skeletal muscle mass index.
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Table2 Comparison of outcome measures between the four groups before and after intervention

Index A group (n =35) B group (n =35) C group (n = 35) D group (n = 35) F P
Body mass/kg
Before intervention 82.34 £ 8.15 85.21 £9.06 82.79 £9.36 81.78 £9.02 1.004 0.393
After intervention 82.16 = 7.40 80.66 £ 6.16 80.76 £ 9.20 76.95 £ 9.89 2.533 0.060
t 0.335 2.265 3.185 7.738
P 0.740 0.030 0.003 <0.001
BMI/(kg/m®)
Before intervention 31.18 £2.02 30.62 £ 1.98 30.58 £ 1.72 30.14 £ 1.68 1.852 0.141
After intervention 31.16 £2.27 29.20 +3.43 29.89 +2.77 28.34 £2.33 6.587 <0.001
t 0.115 1.846 2.727 7.689
P 0.909 0.074 0.010 <0.001
Handgrip strength/kg
Before intervention 13.69 £ 5.11 14.67 £ 5.28 15.37 £ 5.65 13.65 £ 5.05 0.873 0.457
After intervention 14.01 + 4.00 15.01 £ 2.67 15.67 £ 5.37 15.72 + 4.89 1.170 0.324
t —0.685 —0.534 —0.658 —3.640
P 0.498 0.597 0.515 0.001
MNA-SF
Before intervention 10.89 £ 1.95 11.09 £2.23 10.80 + 1.95 10.97 £ 1.79 0.132 0.941
After intervention 11.09 £ 1.92 11.17 £ 1.99 11.51 £1.95 12.40 £ 1.52 3.679 0.014
t —1.364 —0.620 —5.632 —10.865
P 0.182 0.539 <0.001 <0.001
MBI
Before intervention 73.86 £ 14.74 73.80 £ 15.19 75.74 £ 14.28 71.74 + 14.41 0.435 0.728
After intervention 74.17 £ 13.65 76.14 £ 14.27 76.71 £ 11.88 79.91 £ 10.52 1.239 0.298
t —0.320 —4.083 —0.850 —3.636
P 0.751 <0.001 0.401 0.001

SPPB score (walking)

Before intervention 2.00+0.73 1.97 +0.75 2.03+0.82 1.97 +0.82 0.043 0.988
After intervention 2.03+0.71 223+0.73 2.29+0.79 2.71+0.86 4.867 0.003
t —0.197 —1.950 —2.172 —7.195
P 0.845 0.059 0.037 <0.001

SPPB score (chair stand)

Before intervention 2.00 £ 0.64 2.00 +0.77 2.06 £ 0.84 2.11+047 0.218 0.884
After intervention 2.11+0.68 2.23+0.73 2.26 +0.61 2.60 £ 0.55 3.671 0.014
t —1.071 —2.260 —1.484 —5.667
P 0.292 0.030 0.147 <0.001
SPPB score (balance)
Before intervention 2.11 £0.63 1.91 £0.82 2.03 £0.82 2.20+£0.76 0.899 0.443
After intervention 2.20+0.83 2.29+0.83 2.26 £0.70 2.74+0.74 3.628 0.015
t —0.723 —3.404 —1.486 —3.769
P 0.475 0.002 0.147 0.001
SPPB total score
Before intervention 6.29 + 1.34 5.89+1.18 6.11 £ 1.64 6.29 + 1.34 0.522 0.668
After intervention 6.34 + 1.26 6.74+1.12 6.80 £ 1.26 8.06 + 1.51 11.512 <0.001
t —1.113 —4.909 —2.797 —8.460
P 0.273 <0.001 0.008 <0.001

BMI: body mass index; MNA-SF: Mini Nutritional Assessment-Short Form; MBI: modified Barthel index; SPPB: Simplified Physical Performance Battery.
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®3 XEHMDH (n=140)
Table 3 Analysis of interaction effects (n = 140)
Body mass/kg 0.68 (0.410) 3.33 (0.070) 4.59 (0.049) 0.033 0.032
BMI/(kg/m?) 0.19 (0.665) 5.25(0.024) 14.33 (< 0.001) 0.095 0.108
Handgrip strength/kg 0.42 (0.521) 0.50 (0.479) 4.59 (0.048) 0.033 0.004
MNA-SF 1.63 (0.204) 2.40 (0.123) 7.00 (0.009) 0.049 0.055
MBI 0.08 (0.775) 1.46 (0.229) 2.18 (0.143) 0.016 0.005
SPPB score (walking) 0.76 (0.384) 5.77 (0.018) 8.07 (0.005) 0.056 0.077
SPPB score (chair stand) 1.10 (0.297) 4.38 (0.038) 5.54 (0.020) 0.039 0.055
SPPB score (balance) 2.32(0.130) 3.83(0.052) 4.73 (0.031) 0.034 0.054
SPPB total score 3.83 (0.052) 14.33 (< 0.001) 16.37 (< 0.001) 0.107 0.185

The abbreviations are explained in the note to Table 1. Degrees of freedom (df) were (1, 136) for main effects and interactions, and (3, 136) for the model.

Partial 112 was calculated as SS_interaction/(SS_interaction + SS_error).
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