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INTRODUCTION

The Timed Up & Go (TUG) test is used worldwide to exam-
ine functional mobility in older adults and various patient 
groups,1-4 but instructions for administering the TUG test 
differ.5 Thus, TUG times reported in recent studies have 
been based on 1 timed trial,6 1 timed trial after a practice 
trial,1,7,8 the mean of 2 timed trials,9 the average of 2 timed 
trials after a practice trial,10 the faster of 2 timed trials 
after a practice trial,9,11,12 the fastest of 3 timed trials,13 or 
the fastest of 3 timed trials after a practice trial.14 Despite 
these inconsistencies in testing, the TUG test is identified 
frequently for the evaluation of gait and balance deficits in 
falls screening in the clinical practice guidelines for the pre-
vention of falls in older people published by the American 
Geriatrics Society and the British Geriatrics Society.15 A 
cutoff point of 13.5 seconds or more7 is frequently used to 
identify individuals at risk of falling in the community.16 
However, a systematic review from 2014 and a meta- 
analysis by Barry et al16 evaluating this cutoff point to 

hospitalized and community-dwelling older individuals.
Methods: Eighty-two participants (50 from a geriatric hospital 
unit and 32 from an outpatient geriatric center; 52 women,  
30 men) with a mean (SD) age of 83.6 (7.9) years were 
included in this cross-sectional study. All participants (except 
one from the hospital unit) performed 3 TUG trials, as fast 
as safely possible on the same day, and separated by up to 
1-minute pauses. A rollator (4-wheeled rolling walker) was 
used as a standardized walking aid in the geriatric hospital 
unit, whereas participants used their normal walking aid (if 
any) in the outpatient geriatric center.
Results and Discussion: The fastest trial was trial 3 for 47 
(57%), trial 2 for 25 (31%), and trial 1 for 10 (12%). Repeated- 
measures analyses of variance with Bonferroni corrections 
showed that TUG times improved from trial 1 to trial 3 (P < 
.04). In addition, the fastest of the 3 timed trials was signifi-
cantly (P < .001) faster than the other 2 trials.
Conclusion: We suggest that the fastest of the 3 TUG trials is 
recorded instead of the second trial in both hospitalized and 
community-dwelling older individuals.
Key Words: geriatric assessment, inpatients, outcome as-
sessment, outpatients, reproducibility of results

(J Geriatr Phys Ther 2017;40:121-126.)

ABSTRACT
Background and Purpose: Originally, the Timed Up & Go 
(TUG) test was described as including a practice trial before a 
timed trial, but recent studies in individuals with hip fracture 
have reported that performance improved with a third trial and 
that high intertester reliability was achieved when the fastest 
of 3 timed trials was used. Thus, the fastest of 3 TUG trials 
is recommended when testing individuals with hip fracture. 
To our knowledge, no study has examined the number of 
trials needed to achieve performance stability on the TUG 
test (defined as no further improvement on subsequent tri-
als) when performed by older individuals without hip fracture. 
The aim of the study, therefore, was to examine whether a 
third TUG trial is faster than either of 2 TUG trials conducted 
according to standardized TUG instructions and whether the 
fastest of 3 trials is the most appropriate measure to apply in 
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identify individuals at higher risk of falling concluded 
that the TUG test has a limited ability to predict falls 
and that the TUG test should not be used in isolation for 
this purpose in community-dwelling older individuals. 
Correspondingly, Beauchet et al17 reported a limited pre-
dictive ability (prediction requires a prospective design) for 
future falls in older adults. This review also reported that all  
retrospective studies found a significant and positive asso-
ciation between participants’ TUG performance and their 
history of falls. Studies analyzed in the latter review showed 
that the TUG cutoff times for separating those who had 
fallen from those who had not fallen vary considerably from 
10 to 32.6 seconds. A high negative predictive value for not 
falling was observed using a TUG cutoff time of 24 seconds 
when evaluating individuals within a period of 6 months 
after hip fracture.1 Both reviews reported large variations 
(eg, walk at a “usual pace” vs “as quickly as safely pos-
sible”) in the administration of the TUG test.16,17 However, 
despite these large variations in TUG instructions and the 
populations tested, the meta-analysis of these results report-
ed an average reference value of 11.3 (95% confidence inter-
val, 10.0-12.7) seconds for the TUG trials in individuals 80 
to 99 years of age.5 Originally, the TUG test was described 
as including a practice trial before a timed trial,18 but recent 
studies by Kristensen et al19 in individuals with hip fracture 
reported high intertester reliability and low measurement 
error when reporting the fastest of 3 timed trials20 per-
formed with a standardized walking aid.14 To our knowl-
edge, it is unknown whether the findings of Kristensen et 
al20 are applicable to older individuals without hip fracture. 
Therefore, we hypothesized that older individuals without 
hip fracture attending physical rehabilitation at a geriatric 
hospital unit or an outpatient geriatric center in the munici-
pality would exhibit performance stability (defined as no 
additional improvement in TUG times on subsequent trials 
following the third TUG trial). We further hypothesized 
that the fastest of the 3 trials would be a better assessment 
of functional mobility than using, for example, either only 1 
trial or the faster of 2 trials. The aim of the study, therefore, 
was to determine whether a third TUG trial was faster than 
either of 2 earlier TUG trials conducted using standardized 
TUG instructions and whether the fastest of the 3 timed tri-
als is the most appropriate measure to apply in hospitalized 
and community-dwelling older individuals.

METHODS

Settings and Participants
A consecutive sample consisting of 79 older individu-
als admitted to the geriatric hospital unit at Hvidovre 
Hospital from March 2011 to July 2011 was evaluated 
for inclusion in this study. Furthermore, a convenience 
sample of 32 community-dwelling older individuals was 
included from individuals who were referred to a physi-
cal therapy program at the outpatient geriatric center 

at the Frederiksberg Rehabilitation and Health Centre, 
Frederiksberg Municipality. The geriatric hospital unit 
is a specialized unit for older people admitted primarily 
because of medical illness or functional decline, whereas 
the outpatient geriatric center is a physical rehabilitation 
center in the municipality for home-dwelling older people 
with functional decline.

The inclusion criteria for both groups were as fol-
lows: aged 65 years or older; able to speak and under-
stand Danish; and the ability to perform the TUG test. 
Individuals at the hospital unit were excluded if they were 
transferred to other hospital units because of acute illness 
or were unable to perform the TUG test because of a low 
functionality (eg, not able to rise from a chair without 
support) or had cognitive impairment. All participants 
gave informed consent for inclusion in this cross-sectional 
study. The study was conducted in accordance with the 
Declaration of Helsinki II and approved by local ethical 
committees. Performing the TUG trials was part of the 
clinical battery of tests in both settings.

TUG Test Procedure
The TUG test was performed the day before discharge from 
the geriatric hospital unit or at the time of the first physical 
therapy assessment in the outpatient geriatric center. Before 
testing, the participants were informed that performing the 
TUG test was a standard procedure. They were also told 
that they were to perform the TUG test 3 times and, if 
necessary, they could rest for up to 1 minute while seated 
in between tests.20

The 6 physical therapists (3 at the hospital and 3 at the 
outpatient center) who tested the participants were aware 
of the hypothesis of the study. They were all trained how to 
instruct the participants to perform the test using the well-
described standardized TUG instructions (see the Appendix).

Because most participants from the geriatric hospital 
unit used a rollator (a 4-wheeled rolling walker, wheel 
diameter 7.5 in with 2 handles and handbrakes) as an 
assistive device,14 they were all instructed to use a rollator 
during testing,14 whereas participants in the outpatient 
geriatric center used their normal walking aid, if any.

The participants were not aware of the hypothesis of 
the study. They received no verbal encouragement during 
testing, and they decided how long they would rest between 
trials (up to 1 minute). Participants were not informed of 
their TUG test results during testing.

Analyses
Descriptive data were reported including the age, sex, 
use of a walking aid, and primary reason for hospitaliza-
tion/referral to the outpatient geriatric center. The χ2 and 
Student t tests were used to evaluate differences between 
groups of participants. We used repeated-measures analy-
sis of variance, followed by post hoc comparisons with 
the Bonferroni correction, to compare TUG trial 1 with 
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trial 2, trial 2 with trial 3, and trial 1 with trial 3. We 
also compared the fastest of the 3 TUG trials with the  
2 slower trials. Follow-up polynomial contrast analysis was 
used to determine a significant linear trend of differences 
between the TUG performances. Data are reported as the 
number (percentages) of participants and as the mean (SD). 
All data analyses were conducted using SPSS 19.0 (SPSS 
Inc, Chicago, Illinois), with a significance level of P = .05.

RESULTS
Twenty-nine of 79 hospitalized individuals were excluded 
for various reasons; the results for the remaining 50 partici-
pants are reported. Reasons for exclusion included inability 
to rise from a chair or walk independently (n = 12), inability 
to provide consent (n = 1), low cognitive status (n = 1), 
transfer to another hospital unit (n = 5), sudden discharge 
without notice (n = 4), death (n = 4), and logistics (n = 2). 
The characteristics of the 29 individuals who did not per-
form the TUG tests were comparable with those included 
in the study. Baseline characteristics of the 50 in-hospital 
and 32 outpatient participants are given in Table 1. The 2 
groups were comparable with regard to age and sex (P > 
.8), whereas more participants from the hospital habitually 
used a walking aid (P = .007).

TUG Performances
All participants completed 3 TUG trials except for 1 par-
ticipant from the geriatric hospital unit (due to fatigue), 
and no significant difference (P > .2) was seen in TUG 
performances between the 2 settings (Table 2). A significant 
difference (P > .2) was not observed when comparing the 
performances of men to women between the 2 locations. 
Because no significant differences were observed, the TUG 
data from the 2 settings were combined and analyzed 
together. Trial 3 for 47 (57%), trial 2 for 25 (31%), and 
trial 1 for 10 (12%) of the 82 participants were the fastest. 
The repeated-measures analysis of variance with Bonferroni 
corrections comparing TUG1, TUG2, and TUG3 trials 
showed a significant difference (P < .04) for all compari-
sons (F2,160 = 15.75, P < .001), as presented in Table 2.

However, the Mauchly test indicated that the assump-
tion of sphericity was violated because χ2

1 = 27.98 and  
P < .001. Therefore, the degrees of freedom were corrected 
using Huynh-Feldts estimates of sphericity(ε = 0.782). The 
performance times still showed a significant improvement 
with increased TUG trials (F1.57,125 = 15.75, P < .001). 
Follow-up polynomial contrast analysis indicated a signifi-
cant linear trend (F3 = 20.43, P < .001).

Performance improvements between TUG2 and TUG3 
trials were seen for 74% of participants. The participant 
who improved performance the most walked 19.8 seconds 
faster during the TUG3 trial (64.8 seconds) than in the 
TUG2 trial (84.6 seconds). In addition, the fastest of the 3 
timed trials, average of 21.0 (11.2) seconds, was significant-
ly (P < .001, Bonferroni corrected) faster than the slower 2 
trials (mean difference of 1.9 seconds [when compared with 
the second slowest trial] and 4.8 seconds [when compared 
with the slowest trial]). Performance differences among the 
fastest TUG trial and the other 2 trials increased with the 
time taken to perform the TUG test (r ≥ 0.550, P < .001). 
Only 16 participants (19.5%) performed their fastest TUG 
trial in less than 12.7 seconds (upper limit of reported TUG 
confidence intervals for 80-99 years old individuals).5

DISCUSSION
Three timed trials are needed to ensure performance 
stability for the TUG test when used in individuals with 
hip fracture.20 To our knowledge, no previous studies 
examining the number of TUG trials needed to achieve 
performance stability when evaluating older individuals 
without hip fracture have been conducted. We found that 
introducing a third TUG trial produced significantly faster 
performance times than just 2 trials in hospitalized and 
community-dwelling older participants. Furthermore, par-
ticipants did not uniformly achieve their fastest time in the 
third trial because some participants were faster in trial 1 
or 2. However, the fastest of the 3 timed trials was signifi-
cantly faster than the other 2 trials, regardless of the order, 
when we used the same standardized TUG instructions 
as those used when testing patients with hip fracture.19,20

Table 1. Baseline Characteristics of Participants

Variables Geriatric Hospital Unit (n = 50) Outpatient Geriatric Center (n = 32)

Sex (women), n (%) 32 (64) 20 (63)

Age, mean (SD), y 83.8 (7.2) 83.4 (8.6)

Living in their own home, n (%) 47 (94) 32 (100)

Habitual use of a walking aid, n (%) 31 (62) 10 (31)

Primary reason for hospitalization/referral to physical therapy

Medical illness, n (%) 23 (46) N/A

Surgical illness, n (%) 2 (4) N/A

Decreased functional level, n (%) 25 (50) 32 (100)

Abbreviation: N/A, not available.
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Study Limitations and Strengths
We found a tendency toward performance stability sim-
ply by introducing a third TUG trial. Our study design 
included only 3 trials and does not give us a definitive 
answer to the “TUG performance stability” question 
because one could argue that introducing a fourth or fifth 
trial would have resulted in further performance improve-
ment. However, the results obtained in the hip fracture 
study,20 which served as the inspiration for the present 
study, indicate that 3 TUG trials are sufficient to establish 
performance stability also when testing individuals in a 
geriatric setting. Although our study participants were 
hospitalized or community-dwelling older people without a 
hip fracture, they were comparable with respect to age, sex, 
decreased functional level, and TUG performances. Sixty-
five percent of patients older than 80 years performed best 
in the third trial in the hip fracture study;20 in our study, 
57% of participants had the best performance time in the 
third trial and the mean age of our study population was 
83.6 (7.9) years. Although more patients in the hip fracture 
study performed better in the third trial than in the pres-
ent study, participants did not improve their performances 
in the fourth trial. Including more than 3 TUG trials in 
future studies could therefore be irrelevant to the test score 
because no improvement was observed in the fourth test. 
Also, more than 3 TUG trials are likely too time-consuming 
for everyday clinical practice because conducting 3 TUG 
trials takes approximately 5 minutes.

As mentioned in the “Methods” section, the physi-
cal therapists administering the test were trained how to 
instruct the participants to perform the TUG test according 
to well-described instructions (see the Appendix), which 
strengthens the present study. Although participants were 
blinded to the hypothesis of the study, the physical thera-
pists were not.

CONCLUSION
These results cast some doubt on the use of the original 
TUG instructions (which describe a practice trial, followed 

Furthermore, the present study showed that older 
individuals completed the TUG tests more easily than the 
originally described 2 times,18 if allowed a pause of up to  
1 minute between trials.

Other studies have documented the need for 3 or more 
trials to accurately measure performance. For example, 
Robinson and Gribble21 reported stability after 4 practice 
trials for the Star Excursion Balance Test, whereas 3 prac-
tice trials were needed for postural control measurements 
during weight-shifting in community-living older adults.22 
In contrast, Mesquita et al2 reported that individuals with 
advanced chronic organ failure needed to perform the TUG 
test 2 times in order to account for possible learning effects. 
A mean difference of only 0.1 (1.2) seconds between the 
second and third TUG trials was reported. This is probably 
explained by the faster TUG times reported in their study 
(mean of the third trial <13 seconds)2 than those in the 
present study (mean of the third trial >20 seconds). Larger 
variations in TUG times are reported for individuals with 
slower TUG performances,19,23 which is consistent with our 
data. To minimize measurement error, we recommend that 
3 TUG trials be performed during each assessment. This 
recommendation is supported by the observed low measure-
ment error in a recent intertester reliability study of 50 indi-
viduals with hip fracture (standard error of measurement = 
11%); this study reported the fastest of 3 TUG trials, mean 
of 21.8 (10.8) seconds, in their reliability analysis.19

One might question our replacement of the phrase 
“comfortable pace,” which was originally used by 
Podsiadlo and Richardson,18 with the phrase “fast speed” 
in our TUG instructions. However, the literature reports 
many variations of the TUG instructions.5,16,17 We believe 
that introducing a stopwatch and timing the performances 
automatically encourage people to perform their best (walk 
faster). Also, “fast speed” might be considered “comfort-
able” by some people, and the age, height, and strength of 
4 lower extremity muscle groups correlate better with the 
maximum walking speed (r = 0.292-0.558) than to the 
comfortable walking speed (r = 0.190-251).24

Table 2. Timed Up & Go Test Performances of Participants (N = 82)

TUG Trial Number
Geriatric Hospital Unit 
(n = 50) Mean (SD)

Outpatient Geriatric 
Center (n = 32)  

Mean (SD)
P Value Between 

Settings
Both Settings (n = 81) 

Mean (SD)
Repeated-Measures 

ANOVAsa

TUG1, s 26.4 (15.5) 22.9 (12.9) .292 25.0 (14.6)

P < .04bTUG2, s 23.9 (14.1)c 21.2 (11.8) .368 22.9 (13.3)

TUG3, s 22.5 (11.6)c 20.7 (12.0) .498 21.8 (11.6)

Fastest of the 3 TUG  
 trials, s

21.8 (11.1) 20.1 (11.5) .505 21.0 (11.2) P < .001d

Abbreviations: ANOVA, analysis of variance; TUG, Timed Up & Go.
aBonferroni adjusted analysis in 81 participants.
bComparison of TUG1 with TUG2, TUG2 with TUG3, and TUG1 with TUG3.
cn = 49.
dComparison of the fastest of the 3 TUG trials with the 2 slower trials.
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by a single timed trial) when the test is used in older indi-
viduals with mobility deficiencies. We suggest standardizing 
the TUG instructions and that 3 TUG trials be used for the 
assessment of functional mobility in hospitalized and com-
munity-dwelling older individuals. Furthermore, we sug-
gest that the fastest trial time be reported for both clinical 
practice and research studies. This will enable valid com-
parisons of TUG times reported by different investigators 
at various institutions. The reliability of the standardized 
TUG instructions awaits investigation in older individuals.
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Appendix: 
Timed Up & Go test: Instructions

Description of the test

“The Timed Up & Go test measures the time in seconds it takes a person to get up from a regular chair with back—and armrests, walk 3 m, turn, 
walk back to the chair, and sit down again.”

Equipment

A chair with a seat height about 45 cm, a stopwatch, and a measured course with visible tape on the floor 3 m from the front of the legs of the 
chair. The course should be with plenty of room on both sides so that the subject being tested can choose whether to turn left—or right—around. 
The course should not be placed along a wall. If the subject uses a walking aid in daily life, this is also used while testing—and not the device that 
may be used for training.

Preparation

The test subject is wearing his usual footwear, sitting in a chair with the back against the backrest, arms resting on the armrests, and habitual 
walking aid (eg, rollator, sticks, or nothing) placed in front of him ready to use (if sticks/crutches are used, they are to be kept in the hands). It is 
recommended that subjects who use a walker perform the test with a rollator (similar to a 4-wheeled rolling walker) if possible. If using a rollator, 
it must not be locked, knowing that it for some subjects will depart from normal practice. No personal physical assistance is allowed, but if neces-
sary, the subject can be guided verbally (eg, if the subject does not sit down in the chair again). The test should, if possible, be carried out a total 
of 3 times, with up to 1-minute rest after the first and second trials. No practice trial is given.

Instruction to the subject

“We now need to find out how mobile and secure you are when you get up, walk 3 m, turn around, and walk back and sit down.” On the com-
mand “ Ready—Go, “you must get up and walk as quickly and safe as possible to the line on the floor 3 m away (at least 1 foot must touch the 
line). Then you turnaround (you decide on which side), and walk back to the chair and sit down again. You may use the armrests when you get up 
and sit down.”

The rater shows how the test should be performed during this instruction.

Timing

The stopwatch is started on the command “Go” even if the subject waits a bit to get up. The time is stopped when the test subject's buttocks 
touch the chair seat again. Are you ready? Ready—Go

Result

The time in seconds with 1 decimal (eg, 14.6 s) is recorded, with the fastest of 3 timed trials and the walking aid used for testing reported. Trial 
number:

1._____,___s; 2._____,___s; 3.______,___s; Walking aid used for testing:_________________

English version by Derek Curtis, PT, MSc, and Morten Tange Kristensen, PT, PhD, Physical Medicine and Rehabilitation Research–Copenhagen (PMR-C), Hvidovre University Hospital, 2014, after 
Danish version by Mette Bloch, PT, MSc, Department of Physiotherapy and Occupational Therapy, Metropolitan University College, and Morten Tange Kristensen, 2012, after ”Hvidovre Hospital, 
2002 version,” Copenhagen, Denmark. Further information: mortentange@hotmail.com.


