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Purpose: This study aimed to evaluate the effect of the TouchCare system, a digital health manage- Revised: January 31, 2025
ment system utilizing the internet of things (IoT), based on the usage levels of older adults. Methods: Accepted: January 31, 2025
This is a secondary analysis of data from a quasi-experimental study examining the effects of an loT-

based digital healthcare system. Participants were equipped with the TouchCare application, a touch- Corresponding author:

tag, and context-aware artificial intelligence. Data on cognitive function, frailty, depressive symptoms, Hyangkyu Lee

nutritional status, and fall efficacy were collected at baseline and after six months of using the system. College of Nursing, Yonsei
The participants were divided into a high-engagement group (n = 22) and a low-engagement group (n University, 50-1 Yonsei-ro,

= 24) based on how many days they used the application during the study. We used descriptive statis- Seodaemun-gu, Seoul 03722,
tics, the paired t-test, the independent-samples t-test, and two-way mixed analysis of variance. Re- Korea

sults: In total, 46 participants completed the evaluations (mean age, 76.6 years). Two-way mixed Tel: +82-2-2228-3302
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analysis of variance revealed no significant group-by-time interaction for cognitive function (p = .184),
E-mail: hkyulee@yuhs.ac

frailty (p = .338), depressive symptoms (p = .543), and nutritional status (p = .589). There was no sig-
nificant difference in fall efficacy between the two groups (p = .091). The high-engagement group ex-
hibited significant improvements in visuospatial and executive functions on the Montreal Cognitive
Assessment (p = .029). Conclusion: The loT-based mobile health management application demonstrat-
ed benefits in improving cognitive health among older adults. The findings suggest that active engage-
ment with healthcare technology can positively affect health in this population, emphasizing the need
for continuous support from nurses as health providers.
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- Withdrawing due to health issues (n=2)

Follow-up data collection

Analysis

High-engagement group (n=22)

Low-engagement group (n=24)
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Figure 1. Research flow diagram.
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Table 1. Characteristics of the Participants and Baseline Homogeneity Tests (N = 46)

JKBNS

M =+ SD or n (%)

Characteristics HE (n = 22) LE( = 24) X?ort p

Age (yr) 7627 + 4.23 7692 + 455 0.50 623

Sex Men 7(31.8) 5(20.8) 0.72 397"
Women 15 (68.2) 19 (79.2)

Marital status Married 12 (54.5) 8(33.3) 2.10 147"
Others 10 (45.5) 16 (66.7)

Length of formal education (yr) 12.95 + 3.62 10.63 + 5.09 -1.80 079"

Comorbidities Hypertension 15 (68.2) 15 (62.5) 0.16 686"
Diabetes mellitus 7(31.8) 7 (29.2) 0.04 845"
Hyperlipidemia 13 (59.1) 11 (45.8) 0.81 369"
Cardiovascular disease 2(9.5) 4(16.7) 670°
Cerebrovascular disease 0(0) 1(4.2) 999°

Smoking Yes 1(4.5) 1(4.2) 999°
No 21 (95.5) 23 (95.8)

Regular drinking Yes 7(31.8) 8(33.3) 913°
No 15 (68.2) 16 (66.7)

Regular exercise Yes 17 (77.3) 20 (83.3) 78
No 5(22.7) 4(16.7)

Dependent variables (baseline) ~ Cognitive function (K-MoCA) 2373 + 4.10 23.04 + 3.56 -0.61 547
Frailty (KFI) 1.86 £ 1.21 1.88 £ 1.65 0.03 979"
Depressive symptoms (SGDS-K) 255 + 3.74 3.42 + 3.60 0.81 425"
Nutritional status (MNA-SF) 12.73 £ 1.52 12.21 + 1.47 -1.18 246"
Fall efficacy (K-FES) 94.45 + 9.00 84.71 + 20.72 -2.10 044

M = Mean; SD = Standard deviation; HE = High-engagement; LE = Low-engagement; K-MoCA = Korean version of the Montreal Cognitive Assessment; KFI =
Korean Frailty Index; SGDS-K = Korean version of the Short Form of the Geriatric Depression Scale; MNA-SF = Short-Form Mini-Nutritional Assessment; K-FES =

Korean version of the Falls Efficacy Scale.
fIndependent t-test: *Pearson chi-square test; SFisher exact test.

Table 2. Comparison of the Study Variables between HE and LE Groups (N = 46)

Baseline After 6 months Paired t-test Two-way mixed analysis of variance
Measures Group Group Time GxT Effect size

M #+ SD t(p) 2

F(n) F(p) F(p) (")

Cognitive function HE(n = 22) 2373 + 410 2441 + 3.61 —1.48 (.155) 126 (267) 021(646) 1.82(.184) 04
(K-MoCA) LE(n = 24) 2304 + 356 2271 + 398 0.57 (573)

Frailty (KFI) HE 186 £ 121 159 + 1.44 0.88 (.389) 0.23(636) 0.27(609) 0.94(338) 02
LE 188 + 165 196 + 157  —0.40(.692)

Depressive symptoms HE 255 + 374 209 + 335 1.27 (219) 1.19(282) 0.79(379) 0.38(543) 01
(SGDS-K) LE 342 + 360 333 + 3.07 0.18 (863)

Nutritional status HE 1273 £ 152 1273 + 142 < 001(>.999)  1.11(298) 030(589) 0.30(.589) 01
(MNA-SF) LE 1221 £ 147 1246 + 153 —-092 (366)

HE = High-engagement; LE = Low-engagement; M = Mean; SD = Standard deviation; GxT = GroupxTime interaction; K-MoCA = Korean version of the Montreal
Cognitive Assessment; KFI = Korean Frailty Index; SGDS-K = Korean version of the Short Form of the Geriatric Depression Scale; MNA-SF = Short-Form Mini-

Nutritional Assessment.

L 1221 + 1.479014 12.46 + 1.532.8 YePFTtHTable 2). &4
A3 & Y 557 29 OF 7 Aols BAKCE 9514

okorom HET- 94.45 + 9.00°14] 93.55 + 9.730.2, LE+-2
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84.71 + 20.7290A4] 89.42 + 15.852 YEFITHTable 3).
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Table 3. Comparison of Fall Efficacy between the HE and LE Groups (N = 46)

Baseline—After

Measure Group Baseline After 6 months A t(p)
Fall efficacy (K-FES) HE (n = 22) 94.45 +9.00 93.55+9.73 0.91 +£8.30
LE (n = 24) 84.71 + 20.72 89.42 + 15.85 -4.71+13.28 =174 (091)
Values are presented as the mean + standard deviation.
HE = High-engagement; LE = Low-engagement; K-FES = Korean version of Falls Efficacy Scale.
Table 4. Changes in the Subscale Scores of the K-MoCA among the HE and LE Groups (N = 46)
HE group (n = 22) LE group (n = 24)
K-MoCA domain Possible range  Baseline 6 months torZ p Baseline 6 months torZ p
Visuospatial and 0-5 350 + 1.14  3.95 + 0.95 -2.34 029" 379+ 1.14 346 + 1.32 1.40 175"
executive function
Naming 0-3 2.86 + 047 2.82 + 0.50 -0.58 564" 275 + 068 2.63 + 0.58 3.00 180"
Attention 0-6 532 + 132 509 + 1.23 1.10 285" 475+ 129 508+ 110 -1.78 088"
Language 0-3 241 £ 080 2.23 £+ 0.81 1.45 162" 208 + 0.78 2.38 + 0.82 -1.50 148"
Abstraction 0-2 141 + 067 159 + 0.59 -1.07 296" 154 + 078 108 + 0.88 2.89 008"
Delayed recall 0-5 227 £ 175 282 % 1.62 -1.92 069" 217 £ 152 217+ 161 <001 > 999"
Orientation 0-6 595 + 0.21 591 £ 0.29 -0.58 564" 596 £ 020 592 + 0.28 2.00 564"

Values are presented as the mean + standard deviation.

HE = High-engagement; LE = Low-engagement; K-MoCA = Korean version of the Montreal Cognitive Assessment.

*Paired t-test; "Wilcoxon signed-rank test.
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