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Background

Bathing is one of the most difficult activities of daily living (ADL) 
for elderly individuals [1], while stair navigation presents another 
notable challenge [2]. Caregivers may experience an increased burden 
when assisting older adults with bathing and stair navigation. The 
ADL capacity is associated with physical function in older adults [3]. 
Therefore, it is essential to assess declines in physical function early 
and efficiently to preserve and improve ADL capacity in older adults. 

The number of individuals certified as requiring support or care 
under Japan’s long-term care insurance system has been steadily 
increasing each year, reflecting the country’s aging population (data 
from 2009 to 2019) [4]. In Japan, frailty is a condition that often 
precedes the need for support and care [5]. Therefore, older adults 
in need of care may be particularly vulnerable to conditions that 
necessitate assistance with bathing and stair navigation. It is essential 
to assess their physical functions early and efficiently to preserve and 
improve their ability to perform these activities.

Although several methods exist for evaluating physical function, 
the Timed Up and Go test (TUG) is a simple field test that 
comprehensively assesses balance, standing, walking, and sitting 
abilities [6,7]. Additionally, it has been reported that TUG is 
associated with ADL capacity in older adults [7]. Moreover, a previous 
study reported that TUG effectively predicts the decline in transfer 
ability in elderly individuals requiring care [8]. TUG has the potential 
to provide an early and simple assessment of the physical function 
required for bathing and stair navigation. However, few studies have 
examined the usefulness of TUG and its cutoff values for performing
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activities, such as bathing and stair navigation, in older adults who 
require care. By detecting changes in bathing and stair navigation 
abilities early and efficiently, we can clarify the usefulness of TUG and 
its cutoff values in assessing these functions. This approach may help 
prevent the decline of bathing and stair navigation abilities in older 
adults who require care.

   In this study, we aimed to clarify the relationship between TUG and 
the ability to perform activities, such as bathing and stair navigation, in 
older adults requiring care. Additionally, we established cutoff values 
for TUG to determine independence and dependence in performing 
activities, such as bathing and stair navigation.

Methods

Participants
	
This cross-sectional study included 154 elderly individuals, aged 

65 years or older, who regularly attended one of the five adult day 
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Abstract

Background: Bathing is one of the most difficult activities of daily living (ADL) for the elderly. Similarly, 
stair navigation is also another activity that elderly individuals find difficult. A previous study reported an 
association between ADL capacity and physical function in older adults. The Timed Up and Go test (TUG) 
is a simple field test that comprehensively assesses balance, standing, walking, and sitting abilities. TUG 
has the potential for early and easy assessment of physical functions required for performing activities, 
such as bathing and stair navigation. However, few studies have examined the usefulness of TUG and its 
cutoff values for bathing and stair navigation in older adults requiring care.
Methods: In this cross-sectional study, we analyzed 152 elderly individuals aged 65 years or over requiring 
care. We measured the TUG and Barthel index (BI) to evaluate the capacity to perform activities, such 
as bathing and stair navigation. We divided the participants into two groups based on their BI scores for 
bathing and stair navigation abilities.
Results: Both the bathing- and stair-independent groups were significantly faster in TUG time compared to 
the bathing- and stair-dependent groups, respectively (p < 0.05). TUG time was a significant independent 
explanatory variable in both the bathing and stair groups despite adjusting for confounding factors (p < 
0.05). Moreover, the cutoff values for TUG time to determine independence or dependence in performing 
activities, such as bathing and stair navigation, were 12.45 and 13.75 seconds, respectively, based on the 
receiver operating characteristic curve.
Conclusion: These findings suggest that changes in bathing and stair navigation capacity can be detected 
early and efficiently by using TUG, potentially preventing a decline in these abilities among older adults 
requiring care.
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facilities covered by Japan’s long-term care insurance between July 
2022 and September 2024. Participants were excluded if they met 
any of the following criteria: 1) inability to complete the assessments, 
2) difficulty walking independently (except under supervision), or 
3) presence of a pacemaker. The data from 152 participants were 
analyzed, excluding two with incomplete data. Japan’s long-term care 
insurance system categorizes individuals into seven severity levels: 
support levels 1 and 2 and care levels 1 to 5, with support level 1 being 
the least severe. The levels reflect the amount of care required, ranging 
from 25 to 32 minutes for support level 1 to over 110 minutes for 
care level 5. In our study, the distribution of participants across care 
severity levels was as follows: support level 1: n = 10, support level 2: 
n = 15, care level 1: n = 71, care level 2: n = 36, care level 3: n = 12, 
care level 4: n = 5, and care level 5: n = 3. The study was approved by 
the Ethics Committee of the Health Science University, and all eligible 
participants provided written informed consent after reviewing the 
consent form.

Timed Up and Go test (TUG)

 Participants began by rising from a chair with armrests, walking 
around a cone positioned 3 m away, and then returning to sit down 
as quickly as possible [6]. The test was performed twice for each 
participant, and the average completion time was used for analysis. 
Participants who regularly used walking aids in daily life were allowed 
to use them during the test.

Activities of daily living (ADL) capacity 

We assessed ADL capacity using the Barthel index (BI) [9], which 
measures performance in 10 daily activities. These activities included 
walking, transferring between a wheelchair and a bed (scored 0, 5, 
10, or 15 points), eating, getting on and off the toilet, stair navigation, 
dressing, bowel and bladder control (scored 0, 5, or 10 points), and 
grooming and bathing (scored 0 or 5 points). BI scores range from 0 
to 100, with lower scores indicating a greater need for assistance with 
ADL.

Statistical analysis 

The results were presented as mean ± standard deviation. The 
participants were categorized into two groups based on their bathing 
and stair navigation activity scores: the independent group (bathing = 
5, stair = 10) and the dependent group (bathing = 0, stair = 5 or 0). The 
difference in TUG time between the two groups was evaluated using 
an unpaired t-test, with Fisher’s exact test applied for sex. Next, the 
association between TUG time and the ability to perform activities, 
such as bathing and stair navigation, was assessed using multiple 
logistic regression analysis dependent variable: the independent 
group (bathing = 5, stair = 10) and the dependent group (bathing = 
0, stair = 5 or 0)]. The explanatory variables included sex, age, body 
mass index (BMI), and TUG time. Sex, age, and BMI are factors 
related to the ADL capacity [10-12]. Additionally, we calculated the 
cutoff values, area under the curve (AUC), sensitivity, and specificity 
using the receiver operating characteristic (ROC) curves for TUG 
time against the independent group (bathing = 5, stair = 10) and the 
dependent group (bathing = 0, stair = 5 or 0). Data were analyzed 
using IBM SPSS Statistics version 29.0 for Mac (IBM Corp., Tokyo, 
Japan). A P-value of <0.05 was considered statistically significant.
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Results

The characteristics of each group—the independent group (bathing 
= 5, stair = 10) and the dependent group (bathing = 0, stair = 5 or 
0)—are described in Table 1. Both the bathing-independent and stair-
independent groups completed the TUG test significantly faster than 
the bathing-dependent and stair-dependent groups, respectively (p < 
0.05, Table 1). In the multiple logistic regression analysis, TUG time 
was a significant independent explanatory variable in both the bathing 
and stair groups, even after adjusting for sex, age, and BMI (p < 0.05, 
Table 2). Moreover, the cutoff values for TUG time to determine 
independence or dependence in performing activities such as bathing 
and stair navigation, as assessed using ROC curves, were 12.45 s and 
13.75 s. The corresponding AUC, sensitivity, and specificity values 
for these cutoff points were as follows: for 12.45 s, AUC = 0.731, 
sensitivity = 0.821, and specificity = 0.604 (bathing); for 13.75 s, AUC 
= 0.796, sensitivity = 0.852, and specificity = 0.640 (stair).

Discussion

In our study, TUG was found to be associated with the ability to 
perform activities, such as bathing and stair navigation, in older adults 
requiring care. Additionally, even after adjusting for confounding 
factors, TUG remained a significant independent explanatory variable 
in both the bathing and stair groups. Moreover, cutoff values for TUG 
time were established to assess the independence or dependence in 
performing these activities. These findings suggest that changes in the 
ability to bathe and navigate stairs can be detected early and efficiently. 
This approach could help prevent a decline in these abilities among 
older adults requiring care.

We observed a relationship between TUG and the ability to 
perform activities, such as bathing and stair navigation in our study. 
The ADL capacity is associated with physical function in older adults 
[3]. TUG is associated with the ADL capacity in older adults [7]. TUG 
can comprehensively assess balance, standing, walking, and sitting 
abilities [6,7]. Therefore, in our study, TUG reflected the capacity to 
perform the aforementioned activities. Besides, the average values of 
TUG time in the elderly individuals requiring support were 17.6 ± 
10.2 seconds for males and 17.9 ± 9.4 seconds for females, according 
to the Ministry of Health, Labor and Welfare, Japan [13]. In our study, 
the overall average TUG time was 16.0 ± 12.0 seconds (n = 152). 
We did not expect our participants to differ significantly in physical 
function from the general elderly Japanese population.

In our study, the cutoff values for TUG time to determine 
independence or dependence in performing activities, such as bathing 
and stair navigation, were 12.45 and 13.75 seconds, respectively. 
Previous studies have indicated that a TUG time cutoff value of 13.5 
seconds is used to predict non-fallers and fallers in older adults, while 
a cutoff value of 12 seconds is used to distinguish between community-
dwelling elderly women and those in institutional settings [14,15]. 
Our cutoff values for TUG time are consistent with those reported 
in previous studies. A TUG time of approximately between 12 and 
14 seconds appears to be the cutoff value for detecting a decline in 
physical function and ADL capacity in older adults. In contrast, the 
cutoff value of TUG time for determining sarcopenia is ≥20 seconds, 
according to the European Working Group on Sarcopenia in Older 
People 2 [16]. Future studies should provide more detailed data on 
TUG time, as current information remains insufficient. 
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Our study has some limitations. The sample size was small 
and comprised only of Japanese participants, which limits the 
generalizability of the findings. Additionally, our study included 
participants with varying levels of severity under Japan’s long-
term care insurance system and various medical histories and 
complications. Future studies should focus more specifically on the 
characteristics of these participants. Moreover, we used the BI to 
evaluate participants’ ADL capacity. However, other measures, such 
as the Functional Independence Measure, which includes 18 items 
scored on a 7-point scale [17], may provide a more comprehensive 
assessment of assistive device use and the level of assistance required.

Conclusion 

In our study, TUG was associated with the capacity to perform 
activities, such as bathing and stair navigation in older adults
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requiring care. Additionally, TUG remained a significant independent 
explanatory variable in both the bathing and stair groups, even after 
adjusting for confounding factors. Moreover, the cutoff values of TUG 
time were established to determine the independence or dependence 
in performing these activities. These findings suggest that we can 
detect changes in the ability to perform activities, such as bathing 
and stair navigation, early and efficiently. As a result, we may be able 
to prevent a decline in the ability to perform these activities in older 
adults requiring care.
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