
Aging Medicine and Healthcare
https://www.agingmedhealthc.com

Aging Medicine and Healthcare 2025;16(3):276–282. doi:10.33879/AMH.163.2024.07071

Original Article

*Correspondence
Taishiro Kamasaki
Faculty of Rehabilitation 
Sciences, Department of 
Rehabilitation Sciences, 
Nishikyushu University, 
Saga, Japan
E-mail: 
tai.pt.ft@gmail.com

Received 24 July 2024
Accepted 21 October 2024 

Keywords
Community-dwelling older 
adults, pre-frailty, robustness, 
TUG.

ABSTRACT

Background/Purpose: The timed up and go test (TUG) is a useful and simple 
assessment method that comprehensively assesses the health status of older 
adults. We hypothesized that TUG could identify robustness and prefrailty in 
community-dwelling older adults. The purpose of this study was to examine 
whether TUG can identify robustness and prefrailty in community-dwelling 
older adults.

Methods: This study is a cross-sectional study. We included 118 community-
dwelling older adults (age: 75 ± 6 years; female population: 73%). We 
obtained basic data, such as sex, age, family structure, pain, height, weight, 
and skeletal muscle mass index. Robustness and prefrailty were assessed 
using the Kihon Checklist (KCL). We also evaluated TUG, hand grip strength, 
five times sit-to-stand test (FTSST), gait speed, and mini-mental state 
examination (MMSE).  

Results: After adjusting for confounding factors with covariates, the 
generalized linear model showed that only TUG was significantly associated 
with KCL (standard regression coefficient = 0.28, p = 0.019). Additionally, 
TUG could potentially discriminate between robustness and prefrailty based 
on KCL (cutoff value: TUG = 6.4 s, area under the curve [AUC] = 0.69, p = 
0.003). 

Conclusion: TUG was associated with KCL among community-dwelling older 
adults. Moreover, TUG can discriminate between robustness and prefrailty 
with high predictive ability. These findings indicate that a simple TUG can be 
used as a screening tool to determine robustness and pre-frailty, contributing 
to the early detection of frailty for health promotion and care prevention in 
community-dwelling older adults.
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2. METHODS

2.1. Participants

This study is a cross-sectional study. The inclusion 
criteria for participants were community-dwelling 
middle-aged and older adults who were independent 
in the activities of daily living and who participated 
in physical fitness tests that aimed at long-term care 
prevention and health promotion. Five physical fitness 
tests conducted from March 2021 to March 2024 
were included in the analysis. The participants were 
recruited by posting posters, posting on the website, 
and calling staff members. The recruitment was 
limited to the city where the physical fitness test was 
being held and the neighboring cities. We excluded 
those who were aged <64 years, those whose 
measurements were affected by pain or paralysis, and 
those with missing values. For some participants who 
attended five measurement sessions more than once, 
the measurement data from the first participation 
were used, and the remaining data were excluded. 
Physical fitness test participants were fully informed 
of the study’s content and objective, and their 
consent and cooperation were obtained. In this study, 
informed consent was obtained from all participants. 
The Ethical Review Committee of the Nishikyushu 
University approved this study (24JWW03).

2.2. Basic Data

Basic patient information was recorded, including 
sex, age, whether they lived alone, and pain during 
exercise. Additionally, height, weight, body mass 
index, and skeletal muscle mass index (SMI) were 
measured.

2.3. KCL

The Japanese Ministry of Health, Labor, and 
Welfare developed the KCL, which is used to 
assess the function of activities of daily living 
from multiple perspectives.12 Furthermore, KCL 
has been recommended as an introduction to 
preventive care services and in the certification of 
care requirements.13 Because it is highly useful, 
the KCL has been translated and used in different 
countries14,15 and consists of 25 questions in seven 
domains (instrumental activities of daily living, motor 
function, nutritional status, oral function, social 
isolation, cognitive function, and depressive mood). 
Each question is answered with a “yes” or “no,” 
and one point is given if applicable. The higher the 
total point, the higher the risk of frailty, with 0–3, 
4–7, and ≥8 points being considered robustness, 
prefrailty, and frailty, respectively.16 A systematic 
review has shown that the KCL is a reliable indicator 
for assessing frailty.6 Additionally, it has shown the 
same validity as other frailty assessment tools and 
has sufficient accuracy.17

1. INTRODUCTION

The increasing rate of population aging worldwide 
calls for the urgent reporting of findings that 
contribute to caregiving prevention and health 
promotion among older adults. Frailty is characterized 
by a cumulative decline of multiple physiological 
systems and is a geriatric syndrome.1 Frailty and 
prefrailty are associated with future multimorbidity. 2 
Moreover, the risk of mortality increases as frailty or 
prefrailty worsens.3 Thus, frailty and prefrailty should 
be prevented because they adversely affect the health 
status of older adults and increase the risk of needing 
long-term care.4 Conversely, frailty and prefrailty are 
reversible conditions.5 Thus, returning to a robust 
state is possible with appropriate assessment and 
intervention.

Early detection is important to prevent long-term care 
and for health promotion, indicating that identifying 
older adults in the prefrailty stage will facilitate the 
change to robust health and promote care prevention 
and health. Methods, such as the Cardiovascular 
Health Study (CHS) criteria and the KCL, are 
generally used to assess prefrailty.6,7 However, these 
assessments are time-consuming, subjective, and 
therefore susceptible to cognitive function, and 
include content that requires specialized knowledge, 
all of which hinder their simplicity and reliability.

The TUG has been associated with falls in older adults8 
and also captures changes in physical function due to 
aging and disease.9 Thus, TUG can comprehensively 
assess the physical functions of older adults and 
indicate their health status.10 Additionally, TUG is highly 
versatile because of its short implementation time, 
does not require special equipment or knowledge, 
and can be performed in a limited space. Considering 
the clinical usefulness of the TUG, we hypothesized 
that the TUG could discriminate between robustness 
and prefrailty in community-dwelling older adults. It 
has previously been verified that TUG can discriminate 
between prefrailty and robustness.11 However, this study 
also included middle-aged participants (50–64 years). 
Furthermore, we must also consider that the number of 
participants in the analysis was small, at 65. Therefore, 
the results of this previous study had limitations in terms 
of generalizing to older adults aged 65 and over and 
the reliability of the results. In our study, we decided to 
test our hypothesis by recruiting participants who were 
65 years or older, considering these limitations, and 
recruiting participants to meet the sample size.

The objective of this study was to examine whether 
TUG can discriminate between robustness and 
prefrailty as determined by KCL in community-dwelling 
older adults. If our hypothesis is supported by our 
study results, it would be a significant report that would 
indicate the possibility of simple and early detection of 
prefrailty in community-dwelling older adults.
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adjusted for confounding factors to examine whether 
the association between TUG and KCL remains. The 
selection of variables used the forced entry method. 
In the generalized linear model, the significance of 
the model was confirmed using analysis of variance. 
The goodness of fit of the regression equation, 
residuals, and multicollinearity were confirmed using 
R2, Durbin–Watson ratio, and variance inflation factor 
(VIF), respectively. Furthermore, to examine whether 
TUG can discriminate robustness and prefrailty 
as determined by KCL, the receiver operating 
characteristic (ROC) curve was obtained, and the 
AUC and cutoff values were calculated to determine 
discriminatory ability. Statistical significance level was 
set at 5% (p < 0.05), and SPSS (version 28.0, IBM 
Corp., Armonk, New York) was used for analysis.

2.7. Sample Size

Sample sizes required for the generalized linear model 
were calculated a priori with ES (f2) = 0.15, α error = 
0.05, power = 0.8, and 10 independent variables. 
Thus, 118 participants were required. G*Power 3.1.9.7 
was used to calculate the power.

3. RESULTS

3.1. Characteristics of Participants

Table 1 shows the characterist ics of the 118 
community-dwelling older adults (age: 75 ± 6 years, 
73% women) (Table 1). We excluded 247 participants 
who met the exclusion criteria: data from the second 
and subsequent times for those who participated in 
more than one physical fitness test (n = 232), those 
<64 years old (n = 11), and those with missing values 
(n = 4) (Figure 1). The samples in this study met the 
precalculated required sample size.

3.2. Association Between KCL Total Points and 
TUG

Table 2 shows the results of the generalized linear 
model examining the association between KCL total 
points and TUG. TUG was significantly associated 
with KCL total scores for community-dwelling older 
adults (standardization factor = 0.33, p < 0.001). We 
also created an adjusted model (Model 2) wherein 
variables considered as covariates were entered. The 
association between KCL total points and TUG was 
maintained (standardization factor = 0.28, p = 0.019). 
The regression equation for Model 2 was significant (p 
= 0.003), with R2 and Durbin–Watson ratio of 0.48 and 
1.96, respectively, indicating residuals. VIF confirmed 
multicollinearity, but no variable showed >5.

3.3. TUG to Identify Robustness and Prefrailty

A cutoff value was calculated using the ROC curve 
to determine if TUG could discriminate between 

2.4. TUG

TUG was measured using a digital stop. The 
participants were instructed to stand up from a chair 
with a 40 cm seat at a typical height, walk around a 
landmark 3 m in front of them, return to the chair, and 
sit down. The time required for the series of actions 
was measured twice, and the shortest time was used 
for analysis. The TUG has been proven to be highly 
reliable and clinically useful.18

2.5. Other Measurements

Hand grip strength was measured using a Smedley 
grip strength tester (T.K.K. 3364, Takei Scientific 
Instruments Co., Ltd., Niigata, Japan), which is highly 
reliable.19 The measurement limb position was the 
standing position, the elbow joint was in extension, 
and the grip width of the hand grip strength tester 
was adjusted so that the proximal interphalangeal 
joint was at 90°. The measurements were obtained 
twice, alternating between left and right, and the 
maximum value was used.

FTSST was measured using a chair with a 40-cm seat 
and a digital stopwatch. The starting position was set 
as seated. The upper extremities were crossed in front 
of the chest, and the participants were instructed to 
stand up five times as fast as possible, and the time 
required was measured. The FTSST is a reliable and 
useful assessment of lower limb muscle strength.20,21

Walking speed was measured using a digital 
stopwatch. The participants were instructed to 
walk 11 m on level ground at their usual walking 
speed, and the time required to walk the middle 5 
m was recorded. The recommended length of the 
walking path when assessing walking speed should 
be 10 m rather than 4 m.22 Therefore, in this study, 
measurements were performed on an 11 m walking 
path. Measurements of walking speed are reliable.23

MMSE was measured using a questionnaire in a face-
to-face session. MMSE is an internationally common 
method that assesses cognitive function.24 MMSE 
consists of 11 items, and a higher score on a 30-point 
scale indicates higher cognitive function, whereas a 
score <23 indicates cognitive dysfunction.25

2.6. Statistics Analysis

Statistical analysis was performed to examine the 
association between KCL and TUG by using a 
generalized linear model with the total KCL points 
used to determine robustness, with total KCL points 
and TUG as the dependent and independent variables, 
respectively. We also created models with SMI,26 hand 
grip strength,7 FTSST,27 gait speed,7 MMSE,28 living 
alone (ref: no),29 pain (ref: no),30 sex (ref: female), and 
age as covariates, based on previous research, and 
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standing up, walking, and sitting down. Stand up and 
sit down movements in older adults are associated with 
lower limb muscle strength34 and balance control.21 
In addition, walking speed is considered the body’s 
sixth vital sign.35 Moreover, the TUG, including such 
movements, comprehensively captures the physical 
function and health status of older adults, and the 
significant association with the total KCL points is 
also reasonable. In fact, the association between TUG 
and the KCL components of nutritional status, social 
isolation, and depressive mood has also been clarified, 

robustness (n = 92) and prefrailty (n = 26) as 
determined by KCL total points (Figure 2). The results 
showed that the cutoff value of TUG to discriminate 
robustness from prefrailty was 6.4 s (AUC = 0.69, p = 
0.003, sensitivity = 0.56, specificity = 0.90) (Table 3).

4. DISCUSSION

The objective of this study is to determine whether 
TUG can discriminate between robustness and 
prefrailty as determined by KCL. The analysis revealed 
a significant association between total KCL points and 
TUG. Furthermore, TUG can discriminate between 
robustness and prefrailty as determined by the total 
KCL score.

Prefrailty is the stage before frailty and is closer to 
robustness.31 However, this condition should not be 
taken lightly, as it has been linked to an increased risk 
of developing heart failure32 and death after 5 years 
33 and expresses physical frailty in older adults. Thus, 
early detection of prefrailty is also necessary for health 
promotion and long-term care prevention for older 
adults. Conversely, TUG is an assessment that includes 

Over all
(n = 118)

Male
(n = 32)

Female
(n = 86)

p value ES
95% CI

Lower Upper

Age (years) 75 ± 6 77 ± 6 77 ± 6 0.045a 0.42d 0.01 0.83

Living alone

Yes n (%) 25 (21%) 3 (9%) 22 (26%) 0.075c 0.18f 0.03 0.31

Pain

Yes n (%) 67 (57%) 16 (50%) 51 (59%) 0.407c 0.08f 0.01 0.26

Height (cm) 153.8 ± 6.8 161.8 ± 4.5 150.1 ± 4.8 < 0.001a 2.34d 1.83 2.84

Weight (kg) 53.1 ± 8.7 60.3 ± 5.1 50.4 ± 8.2 < 0.001a 1.32d 0.87 1.75

BMI (kg/m2) 22.4 ± 3.1 23.1 ± 2.0 22.2 ± 3.4 0.083a 0.29d -0.12 0.69

SMI (kg/m2) 6.4 ± 1.3 7.6 ± 1.8 6.0 ± 0.6 < 0.001a 1.48d 1.02 1.94

KCL

IADL (points) 0 (0–1) 0 (0–1) 0 (0–1) 0.712b 0.04e

Physical function (points) 0 (0–1) 0 (0–1) 0 (0–1) 0.651b 0.04e

Nutritional status (points) 0 (0–0) 0 (0–0) 0 (0–0) 0.058b 0.18e

Oral function (points) 0 (0–1) 0 (0–1) 0 (0–1) 0.989b 0.00e

Social isolation (points) 0 (0–0) 0 (0–0) 0 (0–0) 0.045b 0.19e

Cognitive function(points) 0 (0–0) 0 (0–1) 0 (0–0) 0.261b 0.10e

Depressive mood (points) 0 (0–1) 0 (0–1) 0 (0–1) 0.987b 0.00e

Total (points) 2 ± 2 2 ± 2 2 ± 2 0.988a 0.00d -0.41 0.40

TUG (s) 5.5 ± 1.1 5.5 ± 1.1 5.6 ± 1.1 0.407a -0.17d -0.58 0.24

Hand grip strength (kg) 26.4 ± 7.1 35.7 ± 4.7 22.9 ± 4.2 < 0.001a 2.94d 2.37 3.50

FTSST (s) 6.4 ± 2.1 6.8 ± 2.4 6.3 ± 2.0 0.299a 0.22d -0.19 0.62

Gait speed	(m/s) 1.4 ± 0.2 1.3 ± 0.3 1.4 ± 0.2 0.036a -0.45d -0.86 -0.03

MMSE (points) 29 ± 2 29 ± 2 29 ± 1 0.385a -0.18d -0.59 0.23

Notes: Values are number (%), mean ± SD, and median (1st quartile-3rd quartile); p values were obtained by a t-test, b Mann-Whitney U test, and c chi-
square test; ES were presented as d Cohen's d, e r, and f φ coefficient.
Abbreviations: BMI, body mass index; CI, confidence interval; ES, effect size; FTSST, five times sit to stand test; IADL, instrumental activities of daily living; 
KCL, Kihon Checklist; MMSE, mini-mental state examination; SMI, skeletal muscle mass index; TUG, timed up and go test.

Table 1. Characteristics of analyzed participants

Figure 1. Analysis participants selection flowchart
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supporting the validity of the results of this study.29,36,37 
Thus, TUG has been associated with frailty as 
determined by Fried’s frailty phenotype in community-
dwelling female older adults.38 Furthermore, TUG 
has also been associated with frailty in older adults in 
Ireland evaluated in a similar manner,39 which supports 
the validity of our study results, although the evaluation 
methods are different. A novel and interesting finding 
in this study was that TUG was also associated with total 
KCL points, which are used to assess frailty. Notably, 
the association was observed even with the inclusion 
of variables used to determine the frailty phenotype, 
such as hand grip strength and walking speed, and 
demographic variables, such as sex and age.

Furthermore, TUG can discr iminate between 
robustness and prefrailty as determined by KCL, 
indicating that the TUG can be potentially used as 
a screening test for early detection of prefrailty in 
community-dwelling older adults, compensating for 
the lack of simplicity of the questionnaire assessment, 
which was also the impetus for conducting this study, 
and for the loss of reliability due to cognitive decline. 
The cutoff value to discriminate robustness from 
prefrailty was 6.4 s. TUG is frequently used to identify 
falls in older adults. A review reported that its cutoff 
values ranged from 10 to 32.6 s.40 Furthermore, the 
cutoff value of TUG for predicting hospitalization, 
admission, or death of older adults was 9.0 s.41 
The reason for the lower cutoff value for TUG that 
discriminates between robustness and prefrailty than 
the cutoff value that predicts these events may be 
due to the participants being relatively healthy older 
adults who are not at apparent risk, and the values are 
intended to identify prefrailty older adults with fewer 
difficulties with activities of daily living. Additionally, 

Figure 2. ROC curve with TUG to determine robustness and prefrailty 
(Cutoff values = 6.4 s, AUC = 0.69, sensitivity = 0.56, specificity = 
0.90)

Abbreviations: AUC, area under the curve; ROC, receiver operating 
characteristic; TUG, timed up and go test.

Non-standardization
factor

95% CI Standardization
factor

p value VIF
Lower Upper

Crude Model (Model 1)

TUG 0.57 0.27 0.87 0.33 < 0.001

Adjustment Model (Model 2)

TUG 0.52 0.09 0.94 0.28 0.019 1.69

SMI 0.15 -0.17 0.47 0.10 0.360 1.58

Hand grip strength -0.07 -0.16 0.02 -0.26 0.144 3.97

FTSST 0.04 -0.17 0.25 0.04 0.731 1.48

Gait speed -0.88 -2.65 0.90 -0.11 0.329 1.55

MMSE 0.17 -0.06 0.40 0.14 0.141 1.14

Living alone (Ref: No) -0.11 -0.96 0.74 -0.03 0.798 1.16

Pain (Ref: No) 0.51 -0.18 1.20 0.14 0.146 1.09

Sex (Ref: Female) -0.46 -1.98 1.07 -0.11 0.554 4.32

Age 0.01 -0.06 0.08 0.04 0.741 1.64

Notes: Generalized linear models included Model 1 (ANOVA < 0.001, R2 = 0.11, Durbin-Watson ratio = 1.89) and Model 2 (ANOVA = 0.003, R2 = 0.48, 
Durbin-Watson ratio = 1.96).
Abbreviations: CI, confidence interval; FTSST, five times sit to stand test; KCL, Kihon Checklist; MMSE, mini-mental state examination; SMI, skeletal muscle 
mass index; TUG, timed up and go test; VIF, variance inflation factor.

Table 2. Association between KCL total score and TUG

Cutoff 
value

AUC
95% CI

p value Sensitivity Specificity
Lower Upper

TUG 6.4 s 0.69 0.57 0.81 0.003 0.56 0.90

Note: Calculation of cutoff value by Yoden Index.
Abbreviations: AUC, area under the curve; CI, confidence interval; TUG, 
timed up and go test.

Table 3. Cutoff values for TUG to determine robustness (n = 96) 
and prefrailty (n = 26)
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adults. Because TUG is a simple and cost-effective 
assessment method, it can be used as a screening 
assessment method to determine robustness and 
prefrailty in community-dwelling older adults. This 
may also help in the early detection of prefrailty.

CONFLICTS OF INTEREST

The authors declare that there is no conflict of 
interest.

ACKNOWLEDGEMENTS

The authors would like to thank Enago (www.
enago.jp) for the English language review. The staff 
involved in assisting with the measurements and the 
participants who agreed to participate in this study 
are also thanked profusely.
 
REFERENCES
1. �Wada Y, Shojima K, Tamaki K, et al. Association between 

timed up-and-go test and future changes in the frailty status 
in a longitudinal study of Japanese community-dwelling older 
adults. Clin Interv Aging. 2023;18:1191–200. doi:10.2147/CIA.
S413513

2. �Hanlon P, Nicholl BI, Jani BD, Lee D, McQueenie R, Mair 
FS. Frailty and pre-frailty in middle-aged and older adults 
and its association with multimorbidity and mortality: A 
prospective analysis of 493 737 UK Biobank participants. Lancet 
Public Health. 2018;3(7):e323–e332. doi:10.1016/S2468-
2667(18)30091-4

3. �Shi SM, Olivieri-Mui B, McCarthy EP, Kim DH. Changes in a 
Frailty Index and association with mortality. J Am Geriatr Soc. 
2021;69(4):1057–1062. doi:10.1111/jgs.17002

4. �Takahashi S, Yonekura Y, Takanashi N, Tanno K. Risk factors 
of long-term care insurance certification in Japan: A scoping 
review. Int J Environ Res Public Health. 2022;19(4):2162. 
doi:10.3390/ijerph19042162

5. �Kamasaki T, Otao H, Hachiya M, et al. Domains of the Kihon 
Checklist associated with prefrailty among community-dwelling 
older adults. Ann Geriatr Med Res. 2023;27(2):106–115. 
doi:10.4235/agmr.23.0019

6. �Sewo Sampaio PY, Sampaio RAC, Yamada M, Arai H. Systematic 
review of the Kihon Checklist: Is it a reliable assessment of 
frailty? Geriatr Gerontol Int. 2016;16(8):893–902. doi:10.1111/
ggi.12833

7. �Satake S, Arai H. The revised Japanese version of the 
Cardiovascular Health Study criteria (revised J-CHS criteria). 
Geriatr Gerontol Int. 2020;20(10):992–993. doi:10.1111/
ggi.14005

8. �Barry E, Galvin R, Keogh C, Horgan F, Fahey T. Is the timed 
up and go test a useful predictor of risk of falls in community 
dwelling older adults: A systematic review and meta-analysis. 
BMC Geriatr. 2014;14:14. doi:10.1186/1471-2318-14-14

9. �Ponciano V, Pires IM, Ribeiro FR, et al. Mobile computing 
technologies for health and mobility assessment: Research 
design and results of the timed up and go test in older adults. 
Sensors (Basel). 2020;20(12):3481. doi:10.3390/s20123481

10. �Kamasaki T, Otao H, Tanaka S, et al. Age-specific comparisons 
in the rate of force development of toe pressure strength and 
its association with the timed up and go test. Eur Geriatr Med. 
2024;15(3):689–698. doi:10.1007/s41999-024-00959-2

11. �Tang PF, Yang HJ, Peng YC, Chen HY. Motor dual-task timed up 

the cutoff value for the TUG test to discriminate 
between robustness and prefrailty for community-
dwelling middle-aged and older adults was 7.7 s.11 
This study included middle-aged participants, but 
the cut-off value was lower than that revealed in our 
study. The results of this study emphasize that the 
participants in this study are a group with a high level 
of health awareness and health. The AUC to determine 
discriminability was 0.69 (p = 0.003, sensitivity = 0.56, 
specificity = 0.90), which also supports the possibility 
that TUG can discriminate robustness and prefrailty. 
Generally, discriminability is considered to be high 
at ≥0.7. However, the TUG alone did not have a 
markedly high discriminative power. Thus, we believe 
that a combination of other variables will be necessary 
to further increase the discriminative power.

The strength of this study is that it demonstrated 
the potential of a simple, easy-to-effect, and cost-
effective TUG41 to identify robustness and prefrailty in 
community-dwelling older adults. This can potentially 
be used for early detection of prefrailty among 
community-dwelling older adults living independently. 
Moreover, this study clarified the association between 
KCL and TUG, which has been increasingly used in 
many countries in recent years.

However, this study has several limitations. First, 
we could not conduct a binomial logistic regression 
analysis by dividing the participants into two groups, 
robust and prefrail, because of the small number of 
prefrail participants in the analysis. Furthermore, there 
were no participants who fell under the category of 
frailty. Future analyses should include a larger sample 
size and a larger number of prefrailty and frailty 
participants. Second, the participants were recruited 
from one region where the population is health-
conscious. Therefore, the possibility of sampling bias 
cannot be ruled out. Future analysis of a broader 
population will be necessary. Thirdly, the ROC curve 
extracted from the TUG, the only test that showed 
a significant association in this study, could not be 
judged to have extremely high discriminative power. 
It is necessary to conduct an analysis that includes 
variables that were not evaluated in this study, and 
to verify a model with higher discrimination ability by 
making full use of analyses such as multivariate ROC 
curves. Finally, because this is a cross-sectional study, 
referring to causal effects is impossible. Despite these 
limitations, this is a novelty study that clarified the 
association between KCL and TUG in community-
dwelling older adults and showed that TUG can 
discriminate between robustness and prefrailty as 
determined by KCL. We believe these results will 
contribute to the future rehabilitation of older adults.

5. CONCLUSION

This study showed that TUG can discriminate between 
robustness and prefrailty in community-dwelling older 

281



Aging Medicine and Healthcare 2025;16(3):276–282. doi:10.33879/AMH.163.2024.07071

27. �Ba t i s t a  FS ,  Gomes  GA de  O ,  D ’E lboux  MJ ,  e t  a l . 
Relationship between lower-limb muscle strength and 
functional independence among elderly people according 
to frailty criteria: A cross-sectional study. Sao Paulo Med J. 
2014;132(5):282–289. doi:10.1590/1516-3180.2014.1325669

28. �Robinson TL, Gogniat MA, Miller LS. Frailty and cognitive 
function in older adults: A systematic review and meta-analysis 
of cross-sectional studies. Neuropsychol Rev. 2022;32(2):274–
293. doi:10.1007/s11065-021-09497-1

29. �Imamura K, Kamide N, Ando M, Sato H, Sakamoto M, Shiba 
Y. Social isolation is associated with future decline of physical 
performance in community-dwelling older adults: A 1-year 
longitudinal study. Aging Clin Exp Res. 2022;34(6):1391–1398. 
doi:10.1007/s40520-021-02050-3

30. �Lin T, Zhao Y, Xia X, Ge N, Yue J. Association between frailty 
and chronic pain among older adults: A systematic review 
and meta-analysis. Eur Geriatr Med. 2020;11(6):945–959. 
doi:10.1007/s41999-020-00382-3

31. �Ofori-Asenso R, Chin KL, Mazidi M, et al. Global incidence of 
frailty and prefrailty among community-dwelling older adults: 
A systematic review and meta-analysis. JAMA Netw Open. 
2019;2(8):e198398. doi:10.1001/jamanetworkopen.2019.8398

32. �Segar MW, Singh S, Goyal P, et al. Prefrailty, impairment in 
physical function, and risk of incident heart failure among older 
adults. J Am Geriatr Soc. 2021;69(9):2486–2497. doi:10.1111/
jgs.17218

33. �Lee YS, Chen YM, Chou YY, et al.  Prefrai lty subtypes 
differentially predict 5-year mortality in the functionally 
independent geriatric population. Arch Gerontol Geriatr. 
2023;106:104897. doi:10.1016/j.archger.2022.104897

34. �Alcazar J, Losa-Reyna J, Rodriguez-Lopez C, et al. The sit-to-
stand muscle power test: An easy, inexpensive and portable 
procedure to assess muscle power in older people. Exp 
Gerontol. 2018;112:38–43. doi:10.1016/j.exger.2018.08.006

35. �Martin E, Kim S, Unfried A, et al. 6th vital sign app: Testing 
validity and reliability for measuring gait speed. Gait Posture. 
2019;68:264–268. doi:10.1016/j.gaitpost.2018.12.005

36. �Fatyga-Kotula P, Wizner B, Fedyk-Łukasik M, Grodzicki T, 
Skalska A. New insights on the link between body composition, 
nutritional status and physical performance in elderly 
outpatients. Folia Med Cracov. 2022;62(2):37–48. doi:10.24425/
fmc.2022.141698

37. �Lin SI, Lee HC, Chang KC, Yang YC, Tsauo JY. Functional 
mobility and its contributing factors for older adults in different 
cities in Taiwan. J Formos Med Assoc. 2017;116(2):72–79. 
doi:10.1016/j.jfma.2016.01.011

38. �Kim MJ, Yabushita N, Kim MK, Nemoto M, Seino S, Tanaka K. 
Mobility performance tests for discriminating high risk of frailty 
in community-dwelling older women. Arch Gerontol Geriatr. 
2010;51(2):192–198. doi:10.1016/j.archger.2009.10.007

39. �Savva GM, Donoghue OA, Horgan F, O’Regan C, Cronin H, 
Kenny RA. Using timed up-and-go to identify frail members 
of the older population. J Gerontol A Biol Sci Med Sci. 
2013;68(4):441–446. doi:10.1093/gerona/gls190

40. �Beauchet O, Fantino B, Allali G, Muir SW, Montero-Odasso 
M, Annweiler C. Timed up and go test and risk of falls in 
older adults: A systematic review. J Nutr Health Aging. 
2011;15(10):933–938. doi:10.1007/s12603-011-0062-0

41. �Batko-Szwaczka A, Wilczyński K, Hornik B, et al. Predicting 
adverse outcomes in healthy aging community-dwelling early-
old adults with the timed up and go test. Clin Interv Aging. 
2020;15:1263–1270. doi:10.2147/CIA.S256312

& go test better identifies prefrailty individuals than single-task 
timed up & go test. Geriatr Gerontol Int. 2015;15(2):204–210. 
doi:10.1111/ggi.12258

12. �Koyama S, Otobe Y, Suzuki M, et al. Relationship between the 
Kihon Checklist and all-cause hospitalization among community-
dwelling older adults. Geriatr Gerontol Int. 2022;22(2):132–137. 
doi:10.1111/ggi.14331

13. �Ito K, Kawai H, Tsuruta H, Obuchi S. Predicting incidence of 
long-term care insurance certification in Japan with the Kihon 
Checklist for frailty screening tool: Analysis of local government 
survey data. BMC Geriatr. 2021;21(1):22. doi:10.1186/s12877-
020-01968-z

14. �Tao A, Zhang Y, Qiu X, Arai H, Wang Q. Simplified Chinese 
translation of the Kihon checklist. Geriatr Gerontol Int. 
2020;20(6):643–644. doi:10.1111/ggi.13910

15. �Sentandreu-Mañó T, Cezón-Serrano N, Cebrià I Iranzo MA, 
et al. Kihon Checklist to assess frailty in older adults: Some 
evidence on the internal consistency and validity of the Spanish 
version. Geriatr Gerontol Int. 2021;21(2):262–267. doi:10.1111/
ggi.14126

16. �Hirose T, Sawaya Y, Ishizaka M, Hashimoto N, Kubo A, Urano T. 
Kihon Checklist items associated with the development of frailty 
and recovery to robust status during the COVID-19 pandemic. 
Geriatr Gerontol Int. 2022;22(9):745–752. doi:10.1111/
ggi.14447

17. �Watanabe D, Yoshida T, Watanabe Y, Yamada Y, Miyachi M, 
Kimura M. Validation of the Kihon Checklist and the frailty 
screening index for frailty defined by the phenotype model 
in older Japanese adults. BMC Geriatr. 2022;22(1):478. 
doi:10.1186/s12877-022-03177-2

18. �Rodrigues F, Teixeira JE, Forte P. The reliability of the timed 
up and go test among Portuguese elderly. Healthcare (Basel). 
2023;11(7):928. doi:10.3390/healthcare11070928

19. �Mehmet H, Yang AWH, Robinson SR. Measurement of 
hand grip strength in the elderly: A scoping review with 
recommendations. J Bodyw Mov Ther. 2020;24(1):235–243. 
doi:10.1016/j.jbmt.2019.05.029

20. �Tapanya W, Sangkarit N, Amput P, Konsanit S. Lower extremity 
muscle strength equation of older adults assessed by five time 
sit to stand test (FTSST). Hong Kong Physiother J. 2024;44(1):1–
10. doi:10.1142/S1013702523500099

21. �Muñoz-Bermejo L, Adsuar JC, Mendoza-Muñoz M, et al. 
Test-retest reliability of five times sit to stand test (FTSST) in 
adults: A systematic review and meta-analysis. Biology (Basel). 
2021;10(6):510. doi:10.3390/biology10060510

22. �Peters DM, Fritz SL, Krotish DE. Assessing the reliability and 
validity of a shorter walk test compared with the 10-meter 
walk test for measurements of gait speed in healthy, older 
adults. J Geriatr Phys Ther. 2013;36(1):24–30. doi:10.1519/
JPT.0b013e318248e20d

23. �Bohannon RW. Comfortable and maximum walking speed of 
adults aged 20-79 years: Reference values and determinants. 
Age Ageing. 1997;26(1):15–9. doi:10.1093/ageing/26.1.15

24. �Folstein MF, Folstein SE, McHugh PR. “Mini-mental state”. A 
practical method for grading the cognitive state of patients 
for the clinician. J Psychiatr Res. 1975;12 (3):189–198. 
doi:10.1016/0022-3956(75)90026-6

25. �Holsinger T, Deveau J, Boustani M, Williams JW. Does this 
patient have dementia? JAMA. 2007;297(21):2391–2404. 
doi:10.1001/jama.297.21.2391

26. �Kołodziej M, Sebastjan A, Ignasiak Z. Appendicular skeletal 
muscle mass and quality estimated by bioelectrical impedance 
analysis in the assessment of frailty syndrome risk in older 
individuals. Aging Clin Exp Res. 2022;34(9):2081–2088. 
doi:10.1007/s40520-021-01879-y

282


