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■ Frailty is defined as a reduced physiologic reserve

vulnerable to external stressors.

■ It is associated with increased risks of disability,

hospitalization, falls, morbidity and mortality in older

adults.

■ Current digital health interventions are limited to

single-sensor modalities and do not provide

comprehensive exercise programs.

■ Therefore, We developed a multi-sensor-based

digital device for structured multicomponent exercise

and evaluated its effects on physical function and

frailty

■ Study population

• Community-dwelling older adults with frailty or pre-

frailty, total 61 (experimental 30, control 31)

• Control group → routine multicomponent exercise 

program

• Experimental group → the same program, with certain 

sessions delivered using a multi-sensor–based digital 

device

• The multi-sensor based digital intervention showed

comparable or modest improvements in frailty status

and physical performance compared with the control

group

• These findings suggest that sensor-integrated digital

exercise may help maintain or support functional

outcomes in community-dwelling older adults with

frailty

Results

✓ generally comparable between groups, including age, sex,

education level, frailty status, and physical function

measures
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■ Assessment of physical function

• Short Physical Performance Battery (SPPB) 

• Arm-Curl test

• Apley scratch test

• Soda-Pop test

■ Assessment of Frailty status and patient-reported 

outcomes

• Korean version of the FRAIL scale (K-FRAIL)

• Physical Functioning (PF) scale

• EuroQol Visual Analogue Scale (EQ-VAS)

Fig 1. Multi-sensor based smard device (A: Care-Vision, 
B: Care-Grip, C: Care-Pad)

Fig 2. Some of the programs of multi-sensor based 
smart device designed to slow frailty progression

Fig 3. Participants performing exercise using the multi-
sensor-based smart device

Table 1. Baseline characteristics of participants

Table 2. Comparison of changes in objective physical function

✓ Upper extremity strength (arm curl)

- Significantly improved in the experimental group

- No significant change in the control group

✓ SPPB balance scores and composite scores

- Significantly declined in the control group, while these

measures were maintained in the experimental group

Table 3. Comparison of changes in self-reported physical function 
and frailty

✓ EQ-VAS, PF-mobility, and PF-total scores

- Significantly decreased in the control group

- No significant deterioration was observed in the

experimental group

✓ K-FRAIL scores

- Stable in the experimental group

- Tendency to worsen in the control group




