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Usability Comparison of Bathing Care Robots and
Devices for Caregivers
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Abstract: This study aimed to compare and evaluate the usability of three types of bathing assistive robots and devices from the
perspective of caregivers. Thirty caregivers participated and assessed the devices using the Korean version of the Quebec User Evaluation
of Satisfaction with Assistive Technology (K-QUEST 2.0) and the System Usability Scale (SUS). Usability was evaluated using a
five-point Likert scale. Data were analyzed using SPSS 28.0, with the Shapiro - Wilk test for normality followed by the Kruskal - Wallis
test. Significant differences were found in adjustment, durability, ease of use, and system usability. Specifically, Etude showed higher
adjustability (4.00 + 0.66, M+SD) and durability (4.40 £+ 0.51) than Silvermate v. 1.5 (2.40 + 1.17 and 2.70 £ 1.16, respectively).
In addition, Hot Bath Shower Bench HP demonstrated a higher ease of use (4.60 = 0.51) and system usability (81.00 + 11.13)
compared to Silvermate v. 1.5 (3.20 + 1.22 and 54.75 + 18.46). Based on these evaluations by caregivers, this study identified key
functional directions for improving bathing assistive robots. The findings provide fundamental insights for developing user-centered
designs for future bathing robots to reduce caregiver burden and enhance usability in real care environments.

Keywords: care robot, bathing robot, usability testing, user-centered design, caregiver, AgeTech
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Silvermate v. 1.5 & $=4]

% 1. Silvermate v. 1.5 74 B -8 A=A},
Fig. 1. Configuration and operation process of Silvermate v. 1.5.
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Fig. 2. Configuration and operation process of Etude.
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Fig. 3. Configuration of Hot Bath Shower Bench HP.
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Table 1. Comparison of characteristics of bathing assistive robots

3 2. Silvermate v. 1.5 & AU Q.
Table 2. Utilization scenarios for Silvermate v. 1.5.
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£ 6 FAAEA.

Table 6. General characteristics of participants.

T M=SD
A=A 35.8+10.5
A7 cm) 167.5+7.1
AF(kg) 662+11.8
Eu 28(d) 3.9+38
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Table 7. Homogeneity Test of Gender Distribution.
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Silvermate v. 1.5 5 5
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Hot Bath Shower Bench HP 4 6
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£ 8 ATEANH 549 FU4 DF A9 2 n=10),

Table 8. Homogeneity Analysis of Demographic Characteristics (n

= 10 in each group).

T %j;%% M SD X2 p
SM 374 12.89

A=A ET 32.9 749 © 0.749 | 0.688
HB 3710 1171
SM 167.7 6.22

217 (em) ET 168.9 9.12 1 0930 | 0.628
HB 166.0 6.63
SM 67.5 1 10.87

A ZF(kg) ET 665 1226 | 0481 | 0.786
HB 647 = 14.06

=m SM 42 439

79 ET 4.0 429 '+ 0.076 | 0.963

(D HB 35 321

M: 4. SD: EZHa} % 7lo|AlF BAZ p: f2 g5
SM: Silvermate v. 1.5, ET: Etude, HB: Hot Bath Shower
Bench HP
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Table 9. Results of satisfaction and usability (K-QUEST 2.0, SUS)

analysis.
X -
K i‘%f M SO x2 p S
7171 (Post hoc)
SM 3.1 087
4 ET 37 094 1915 0384
HB 36 126
SM 37 125
FA | ET 39 087 3482 0175
HB 45 0.70
SM 24 117
z4  ET 4 066 8711 0013 ET>SM
HB 350 126
SM 3 1.05

okd | ET 39 073 4553 0.103
HB 33 1.05
SM 27 116
W4 ET 44 1 051 12489 0002°  ET>SM
HB 37 067
SM 32 122
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HB 46 051
SM 34 117
|t ET 35 052 1.625 0444
HB 39 099
SM 39 119
g3 . ET 32 063 4339 0114
HB 39 073
SM | 5475 1846
SUS @ ET | 7175 935 11736 0.003 @ SM<HB
HB 81 11.13
*p<0.05. M: . SD: EFHA} y % 7o)y SAHF

SM: Silvermate v. 1.5, ET: Etude, HB: Hot Bath Shower Bench HP
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Table 10. Key user feedback on bathing assistive robots and devices.
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