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Abstract

Objective: To evaluate if the Timed Up and Go Test is a useful tool to measure postoperative function
and to predict one-year results of rehabilitation in patients operated owing to hip fracture.

Design: Prospective cohort study.

Setting: The department of orthopaedic surgery at five hospitals in Norway. Patients were assessed five
days postoperatively and after one year.

Subjects: A total of 684 patients over 60years with trochanteric or subtrochanteric hip fractures were
included. A total of 171 (25%) patients died within a year and 373 (73% of patients still alive) attended
follow-up one year after surgery.

Main measures: Timed Up and Go Test and walking ability.

Results: A total of 258 (38%) patients passed the postoperative Timed Up and Go Test. A total of 217
(56%) patients with a prefracture independent outdoor walking ability, passed the test. The average Timed
Up and Go Test score was 71 seconds. A total of 171 (25%) patients could not rise from a chair without
assistance; 8% of the patients with cognitive impairment, and 8% of those admitted from nursing homes,
were able to pass the postoperative Timed Up and Go Test. The sensitivity and specificity of the Timed
Up and Go Test in predicting walking ability one year after the operation were low. At one year follow-
up, 38% of the patients not able to perform the postoperative Timed Up and Go Test, passed the test. A
total of 81 (21%) patients did not use any walking-aid, |7 of them did not pass the postoperative Timed
Up and Go Test.

Conclusion: The Timed Up and Go Test performed the fifth postoperative day was not a suitable tool
to assess functional mobility for the majority of the patients with hip fractures in our study. Neither was
the postoperative Timed Up and Go Test a suitable tool to predict the walking ability one year after the
operation.
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Introduction

The majority of patients with hip fractures are
elderly and need postoperative rehabilitation.
Many frail patients also need institutional care.
One-year mortality has been reported up to 29%.!
The most important predictive factors for one year
survival and successful rehabilitation are a high
level of prefracture physical function, high cogni-
tive and nutritional status and no depression.?-
These factors, and the patient's clinical condition
postoperatively, must be considered when planning
rehabilitation. One of the most popular assessment
tools for physical function of the elderly is the
Timed Up and Go Test (TUG-test). The test is easy
to perform and at a low cost. Initially the TUG-test
was used to assess physical function and balance
for elderly patients.® As a clinical assessment tool,
the test has been helpful for measuring change in
physical function in rehabilitation programmes for
the elderly.” It has also been used as a test to iden-
tify persons with increased risk of falling.!%!! The
TUG-test has been widely used as an outcome
measure in studies of patients with a variety of con-
ditions, for instance Parkinson decease,!? balance
disorders,!3 vertebral fractures,'* amputations!3
and hip fractures.!®!7 Hoang- Kim et al. reported
the TUG-test as the most commonly used outcome
measure for physical function of patients with hip
fracture in scientific studies.!® Even so, the clinical
value of the TUG-test in the early postoperative
days for patients with hip fracture, is still poorly
documented.

We have performed a prospective randomized
controlled trial (RCT) of 684 patients older than
60 years with trochanteric and subtrochanteric frac-
tures, comparing two different implants (a sliding
hip screw or an intramedullary nail).!® Pain and
function (TUG-test) were the primary outcome
measures. There was no difference between the
two operation techniques regarding TUG-test

scores. Based on this study, we evaluated the use-
fulness of a postoperative TUG-test in measuring
postoperative functional mobility and predicting
walking ability one year after the operation.

Methods

The data used in this study were collected as part of
a RCT on patients with trochanteric and subtro-
chanteric fractures.! In the period 2008 to 2010,
684 patients were included from five different hos-
pitals. Patients with pathologic fractures were
excluded. A clinical examination and functional
assessment was done by a physiotherapist on the
fifth day postoperatively, three months and one
year after surgery. In the present study, we focused
on the results at five days and one year after sur-
gery. In this study, no comparison between differ-
ent surgical methods was made.

The study was approved by the Regional
Committee for Medical and Health Research
Ethics. Informed consent was obtained from all
patients. If the patient was unable to give informed
consent, this was, whenever possible, obtained by
relatives. Otherwise, the attending physician would
make the inclusion in the best interest of the patient.

The patients residential and cognitive status,
ASA-class (comorbidities, as described by the
American Society of Anaesthesiologists),?’ and pre-
fracture walking ability were recorded at inclusion.

The TUG-test was used to assess functional
mobility. The TUG-test measures the patient’s abil-
ity to stand up from a chair with armrests, walk
3m, turn, walk back and sit down. Human assis-
tance is not permitted. A walking-aid is allowed
and the type of walking-aid is recorded. The time
needed to perform this task is the TUG-test score.
The patient had one trial and the test was consid-
ered as passed if the score was less than three
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Figure 1. Flow chart of included patients. Patients passing the in-hospital TUG-test, one year mortality, attendance
at one year follow-up and patients passing the one-year TUG-test.

TUG-test: Timed Up and Go Test.

minutes and 30 seconds. Reasons for not being able
to perform the test were recorded.

Date of death was collected from Statistics
Norway.

Descriptive statistics were used to obtain simple
frequencies and to calculate percentages of patients
within different subgroups of patients. The
Pearson’s chi-squared test was used for compari-
son of categorical variables in independent groups.
The one-way analysis of variance (ANOVA) test
was used for the analysis of continuous variables.
IBM SPSS statistics 21 was used for all analyses.

Results

A total of 38% of the included patients passed the
postoperative TUG-test, among whom 9% died

during the following year (Figure 1) The group of
patients who were able to pass the postoperative
TUG-test had a lower one-year mortality rate and
loss to follow-up than patients unable to perform
the task or not offered the test. They also more fre-
quently passed the TUG-test one year after the
operation. This tendency was even more evident
for patients with a good score on the postoperative
TUG-test (as seen later in Table 3).

The patient’s prefracture characteristics, one
year mortality and attendance at one year follow-
up are presented in Table 1. A total of 57% of the
patients reported a prefracture independent outdoor
walking ability. Mortality and loss to follow-up
were highest for patients with cognitive impair-
ment, those living in nursing homes and patients
with a reported walking ability of only indoors.
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Table I. Characteristics at inclusion for all patients, for patients that died the first year and for patients attending

one year follow-up.

Patients Baseline all ~ Patients that  P-value*  Patients attending  P-value®  Follow-up
n (%) died the first one year follow- for those still
year n (%) up n (%) alive %
Number 684 171 (25) 373(55) 72
Mean age 84.1 86.9 83.5
Gender 0.09 0.56
Female 513 (75) 120 (23) 283 (55) 72
Male 171 (25) 51 (30) 90 (53) 75
ASA-class <0.01 <0.01
ASA | 37 (5) 4(11) 23 (62) 70
ASA 2 281 (41) 46 (16) 177 (63) 75
ASA 3 326 (48) 101 31) 158 (49) 70
ASA 4 26 (4) 16 (61) 7 (27) 70
Not reported 14 (2) 4 (29) 8 (57) 80
Cognitive impairment <0.01 <0.01
No 423 (62) 71 (17) 273 (65) 76
Yes 173 (25) 67 (39) 63 (36) 60
Uncertain 69 (10) 27 (39) 25 (36) 60
Not reported 19 (3) 6 (32) 12 (63) 92
Residential status <0.01 <0.01
Own home 438 (64) 84 (19) 274 (63) 77
Nursing home 214 (32) 81 (38) 81 (38) 6l
Other 20 (3) 3 (15) 4 (20) 23
Not reported 14 (2) 3 (21) 10 (71) 90
Self- reported walking ability <0.01 <0.01
Walking outdoors alone 384 (57) 63 (16) 256 (67) 80
Walking outdoors with 55 (8) 15 (27) 23 (41) 57
assistance
Walking alone indoors 156 (23) 35 (54) 58 (37) 30
only
Walking indoors with 49 (7) 22 (45) 25 (51) 92
assistance
No walking ability 6 (1) 4 (67) I (16) 50
Not reported 29 (4) Il (38) 10 37) 55

*Pearsons chi-square test.
ASA: American Society of Anaesthesiologists.

There were significant differences in the
patients’ ability to perform the TUG-test according
to ASA class, cognitive and residential status, and
their reported prefracture walking ability (Table 2).
For the mean scores of the TUG-test, however, the
differences were less apparent and the confidence
intervals were large and overlapping (Table 2).
Patients using the high support had a higher

TUG-test score (mean 24seconds slower) than
patients using a roller or crutches. A total of 171
patients, not able to pass the test, could not rise
from a chair without assistance.

A higher proportion of patients with a high per-
formance at the postoperative TUG-test were liv-
ing in their own home and had a better walking
ability one year after surgery (Table 3). However,
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Table 2. TUG-test results (numbers passed) and TUG-test scores (seconds) according to prefracture

characteristics.

Prefracture characteristics n Passed TUG-test n (%)*  P-value Mean score  (95% CI)**
All patients 684 258 (38) 71 67-78
Mean age 84,1 81,7
Gender 0.32
Female 513 199 (39) 73 67-78
Male 172 59 (35) 64 57-72
ASA-class <0.01
ASA | 37 25 (68) 58 43-73
ASA 2 281 124 (44) 69 63-76
ASA 3 326 102 (31) 74 67-81
ASA 4 26 3(1) 103 20-203
Not reported 14 4
Cognitive impairment <0.01
No 423 220 (52) 69 64-74
Yes 173 16 (9) 73 51-94
Uncertain 69 36 (25) 88 67-109
Not reported 19 3 77 58-213
Residential status <0.01
Own home 438 225 (51) 69 64-73
Nursing home 214 19 (8) 108 61-155
Other- 20 7 (35) 98 27-117
Not reported 14 7 84-220
Self-reported walking ability <0.01
Walking outdoors alone 384 217 (56) 69 64-74
Walking outdoors with assistance 55 10 (18) 96 72-119
Walking alone indoors only 156 22(14) 80 63-98
Walking indoors with assistance 49 7 (14) 72 47-96
Not reported 29 2 (69)

*Pearsons chi-square test.
**One way ANOVA for differences between groups.

ASA: American Society of Anaesthesiologists; TUG-test: Timed Up and Go Test.

59 patients at follow-up, unable to pass the inhos-
pital TUG-test, regained their ability of outdoor
independent walking and 75 were still living in
their own homes. In addition, 17 of the 81 patients
not using any walking-aid one year after the opera-
tion, were unable to perform the inhospital TUG-
test. A total of 55 of the patients who attended one
year follow-up moved from their own home to
nursing homes, and 82 could no longer walk alone
outdoors.

The sensitivity, specificity and overall predic-
tion of the postoperative TUG-test for predicting

one year walking ability one year after the opera-
tion is presented in Table 4.

Discussion

The main finding of the present study was that an
early postoperative TUG-test after a hip fracture
was not a suited tool to assess physical function for
the majority of the patients. Altogether no more
than 38% of the patients and only a little more than
half of the patients admitted from their own home,
passed the postoperative TUG-test. Of the patients
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Table 3. Mortality, follow-up, residence and walking ability one year after surgery according to postoperative

TUG-test score.

Post-operative  n (%) Oneyear Oneyear Residence at Pass TUG-test Walking alone No walking

TUG-test score mortality ~ follow-up ~ home n (%)* at one year outdoors aid n (%)*
n (%) n (%) n (%)* n (%)*

<40s 54 (8) I (2) 44 (81) 44 (100) 43 (98) 41 (93) 32 (72)

40-60s 60 (9) 5(8) 51 (83) 39 (76) 48 (94) 31 (61) 17 (33)

60-120s (e 14(12) 76 (68) 60 (79) 71 (93) 44 (58) 10 (13)

120-210s 33 (5) (30) 22 (67) 14 (64) 21 (95) 13 (59) 5(23)

Not passed 343 (50) 10 (30) 157 (45) 70 (45) 119 (76) 59 (38) 17 (1)

Not tested 83 (12) 42 (50) 23 (28) 5(22) 12 (52) 3(13) 0

All 684 171 (25) 373 (63) 232 (62) 314 (84) 191 (51) 81 (22)

*% from numbers at follow-up.
TUG-test: Timed Up and Go Test.

Table 4. Postoperative TUG-test for predicting one year walking ability.

Sensitivity and specificity for predicting one year outcome using passing or not passing postoperative TUG-test as

the test. All patients at one year follow- up.

Qutcome

Sensitivity (%)

Specificity (%) Overall prediction (%)

Passing TUG-test after one year
Walking alone outdoor after one year
No walking aid after one year

183/302 (60%)
129/188 (69%)
68/81 (79%)

38/48 (78%)
98/162 (60%)
140/269 (52%)

221/350 (63%)
227/350 (65%)
208/350 (59%)

Sensitivity and specificity for predicting one year outcome using postoperative TUG-test score (less than 60seconds

or more than 60seconds/not passing the test) as the test.

Qutcome

Sensitivity (%)

Specificity (%) Overall prediction (%)

Walking alone outdoor after one year
No walking aid after one year

72/188 (38%)
49/81 (60%)

139/162 (86%)
223/269 (83%)

211/350 (60%)
272/350 (78%)

TUG-test: Timed Up and Go Test.

unable to pass the postoperative TUG-test and
attending the one year follow-up, 38% regained an
independent outdoor walking ability and 45% were
still living in their own home. Based on our study,
the sensitivity and specificity of the early postop-
erative TUG-test were not sufficiently high to pre-
dict future walking ability in patients with hip
fractures. A TUG-test score lower than 60 seconds
was associated with a better ambulatory and resi-
dential status one year after the fracture. This, how-
ever, applied only to 114 (17%) of all patients.

A limitation of this study was that only 55% of
the included patients attended the one year follow-
up. A total of 25% of the patients in our study were,

however, died within one year after the fracture,
and 73% of the survivors attended the follow-up.
Patients attending the one year follow-up had a
higher prefracture physical and cognitive function
and better residential status compared with the
drop-outs. Even within this somewhat selected
group of patients, physical function declined. One
year after their fracture, one-fourth of the follow-
up attenders had moved to nursing homes and one-
third had lost their ability to walk alone outdoors.
A small number of patients in the study were not
asked to perform the postoperative TUG-test, some
for medical reasons and some for practical reasons.
Of these patients, 50% died within the first year.



478

Clinical Rehabilitation 30(5)

The postoperative TUG-test was performed the
fifth postoperative day whenever possible. If this
was not possible, some patients were tested the
fourth day and some a few days later. This also
might have influenced the results.

The use of walking- aids was not standardized
in our study. Kristensen et al.?! found TUG-test
scores for patients with hip fracture to be depend-
ent on the type of walking-aid used. In our study,
nearly 60% of the patients used the high support on
wheels at the postoperative testing. There is a pos-
sibility that even fewer patients would have passed
the test at this stage if we had used a roller (which
is less supportive) as a standard walking-aid, as
suggested by Kristensen et al.?! The lack of stand-
ardization regarding the time after the operation of
performing the TUG-test, and the different walk-
ing-aids used, represent weaknesses of this study.
The need for walking support will, during rehabili-
tation after hip fracture, normally change over
time. Some of these patients will need a permanent
walking-aid, this might be a high support, a roller,
crutches or a stick. This further complicates the
comparison of TUG-test scores for hip-fracture
patients in rehabilitation.

In contrast to other studies>??> we included per-
sons admitted from nursing homes (32%), patients
with cognitive impairment (25%) and patients una-
ble to walk independently outdoors (43%).
According to Kristensen’s study of factors influ-
encing the TUG-test scores,? these factors would
negatively influence the TUG-test results. It is
hardly surprising that the TUG-test was particu-
larly ill suited for these frail patients. Inclusion of
these patients partly explains the overall poor
inhospital TUG-test results in the present study.

This assumption is supported by our own analy-
ses. Prefracture characteristics, such as ASA class
or cognitive status, were important in determining
whether the patients were able to pass the TUG-test
or not. However, for patients who did pass the
TUG-test, the early test scores did not seem to be
related to the prefracture characteristics. The varia-
tion in TUG-test score was quite wide, and there
was a major overlap between the ranges in TUG-
score between different subgroups (e.g. different
ASA subgroups, Table 2).

For patients admitted from their own home, the
results at the postoperative TUG-test was poorer in
our study compared with a similar study from
Hvidovre. In that study, 61% of the patients were
able to perform the TUG-test the day before dis-
charge from hospital (6-19 days postoperatively).?
This is probably the main reason for the better
results in their study. Our results were based on an
examination the fifth postoperative day. Probably
for the same reason, patients in our study that did
pass, also had a mean TUG-test score 30seconds
higher. Siu et al.>* found that the average day of
mobilization beyond a chair was 5.2 days after sur-
gery. In our study, 50% of the patients not passing
the TUG-test, were not able to rise from a chair
without assistance. Kristensen et al.® also found
the TUG-scores were influenced by the type of
fracture. Patients with femoral neck fractures had
better results than patients with trochanteric or sub-
trochanteric fractures. All patients in our study had
trochanteric or subtrochanteric fractures, and this
possibly also contributed to the low number of
patients able to perform the TUG-test, and the
poorer scores for those who passed the test.

Prefracture patient characteristics were important
variables for predicting the one-year outcome.
Patients with high age, patients living in nursing
homes, patients being cognitive impaired and those
with a poor prefracture physical function had a higher
percentage both of mortality as well as loss to follow-
up. These factors for increased one-year mortality
was in accordance with other studies.!-3324

In a recent study of 56 patients with hip fracture,
Laflamme tested the TUG-test’s predictive value
for future ambulation.?? Patients with a score below
58seconds a few days postoperatively, had nine
times higher probability of returning to their pre-
fracture level of walking without a walking-aid.
This is also supported by our study. A total of 52%
of the patients at one year follow-up, with a postop-
erative score less than 60seconds (17% of all
patients) used no walking-aid one year after sur-
gery and almost all the patients with a score less
than 40 seconds (8% of all patients) used no walk-
ing aid. The TUG-test’s prediction of high future
function were high for patients with a score better
than 60 seconds. However, one-third of the patients
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at follow-up, unable to pass the postoperative test,
also achieved the ability of independent outdoor
walking. A total of 17 (20%) of the patients that
used no walking-aid one year after surgery did not
pass the postoperative test.

Owing to the low number of patients able to
perform the TUG-test at this early stage, and the
low correspondence with previous walking ability,
the TUG-test should not be used for assigning
patients to different levels of rehabilitation, as it
may deprive patients who have the ability to regain
physical function from high level rehabilitation.

In a recent article, Hoang- Kim et al.?> advo-
cated standardized measurements of physical func-
tion for RCT studies. Physical performance tests
are not recommended for patients with hip fracture
because of the frailty and comorbidities of these
patients. As only 38% of all included patients in
our study passed the inhospital TUG-test, we have
come to the same conclusion. In future research on
patients with hip fracture, these limitations of the
TUG-test should be considered.

Clinical messages

The early postoperative TUG-test for patients
with hip fracture:

e is not suited to assess physical function
for all patients;

e should not be used to assign patients to
different levels of rehabilitation — passing
the early TUG-test has low specificity of
predicting long-term physical function
for all patients;

e predicts high physical function for
patients with scores below 60 seconds.

Acknowledgements

We want to thank Rolf-Moe-Nilssen for his contribu-
tion in the early stage of this study. His great knowl-
edge of the TUG-test was important. We also want to
appreciate all the contributors in the primary study for
their efforts in collecting the data. We also want to
thank the leader of the Physiotherapy Department, Else
Sterndorff for allowing time to perform the study and
the writing.

Conflict of interest

The authors declare that there is no conflict of interest.

Contributors

HN initiated this study, performed the analysing and
wrote most of the article. KM was the leader of the origi-
nal study, has been a mentor and a discussion partner in
the whole process: from selection of data to analyses and
presentation. He also was an active partner in the writing
process. JMF also took a part in the original study. His
contribution towards selection, analyses and presenta-
tion of data has been great. He also took part in the writ-
ing process.

Funding

The primary RCT study (TRIGEN INTERTAN intramed-
ullary nail versus sliding hip screw: A prospective, rand-
omized multicentre study on pain, function, and
complications in 684 patients with trochanteric and sub-
trochanteric fractures with 1 year follow up) was sup-
ported by Smith & Nephew, but otherwise the company
had no influence on the study protocol, the performance of
the study, data analysis or presentation of the results. The
leader of this RCT study, Kjell Matre, received a research
grant from the Regional Health Board of Western Norway.

The present study was supported by The Norwegian
Fund for Postgraduate Training in Physiotherapy.

References

1. Johansen A, Mansor M, Beck S, Mahoney H and Thomas
S. Outcome following hip fracture: Post-discharge resi-
dence and long-term mortality. Age Ageing 2010; 39(5):
653-656.

2. Hershkovitz A, Kalandariov Z, Hermush V, Weiss R and
Brill S. Factors affecting short-term rehabilitation out-
comes of disabled elderly patients with proximal hip frac-
ture. Arch Phys Med Rehabil 2007; 88(7): 916-921.

3. Hershkovitz A, Polatov I, Beloosesky Y and Brill S. Factors
affecting mortality of frail hip-fractured elderly patients.
Arch Gerontol Geriatr 2010; 51(2): 113-6.

4. Pioli G, Barone A, Giusti A, et al. Predictors of mortality
after hip fracture: Results from 1-year follow-up. Aging
Clin Exp Res 2006; 18(5): 381-387.

5. Kristensen MT. Factors affecting functional prognosis of
patients with hip fracture. Eur J Phys Rehabil Med 2011;
47(2): 257-264.

6. Podsiadlo D and Richardson S. The timed “Up & Go”: A
test of basic functional mobility for frail elderly persons. J
Am Geriatr Soc 1991; 39(2): 142-148.

7. Brooks D, Davis AM and Naglie G. Validity of 3 physical
performance measures in inpatient geriatric rehabilitation.
Arch Phys Med Rehabil 2006; 87(1): 105-110.



480

Clinical Rehabilitation 30(5)

10.

11.

12.

13.

14.

15.

16.

17.

Hershkovitz A and Brill S. Get up and go—home. Aging
Clin Exp Res 2006; 18(4): 301-306.

Yeung TS, Wessel J, Stratford PW and MacDermid JC.
The timed up and go test for use on an inpatient orthopae-
dic rehabilitation ward. J Orthop Sports Phys Ther 2008;
38(7): 410-417.

Nordin E, Lindelof N, Rosendahl E, Jensen J and Lundin-
Olsson L. Prognostic validity of the Timed Up-and-Go
test, a modified Get-Up-and-Go test, staff’s global judge-
ment and fall history in evaluating fall risk in residential
care facilities. Age Ageing 2008; 37(4): 442-448.

Rossat A, Fantino B, Nitenberg C, et al. Risk factors for
falling in community-dwelling older adults: Which of
them are associated with the recurrence of falls? J Nutr
Health Aging 2010; 14(9): 787-791.

Zampieri C, Salarian A, Carlson-Kuhta P, Aminian K,
Nutt JG and Horak FB. The instrumented timed up and
go test: Potential outcome measure for disease modify-
ing therapies in Parkinson’s disease. J Neurol Neurosurg
Psychiatry 2010; 81(2): 171-176.

Whitney SL, Marchetti GF, Schade A and Wrisley DM.
The sensitivity and specificity of the Timed “Up & Go”
and the Dynamic Gait Index for self-reported falls in per-
sons with vestibular disorders. J Vestib Res 2004; 14(5):
397-409.

Morris R, Harwood RH, Baker R, Sahota O, Armstrong
S and Masud T. A comparison of different balance tests
in the prediction of falls in older women with vertebral
fractures: A cohort study. Age Ageing 2007; 36(1): 78-83.
Dite W, Connor HJ and Curtis HC. Clinical identification
of multiple fall risk early after unilateral transtibial ampu-
tation. Arch Phys Med Rehabil 2007; 88(1): 109—114.
Mendelsohn ME, Leidl DS, Overend TJ and Petrella RJ.
Specificity of functional mobility measures in older adults
after hip fracture: A pilot study. Am J Phys Med Rehabil
2003; 82(10): 766-774.

Roy L, Laflamme GY, Carrier M, Kim PR and Leduc S.
A randomised clinical trial comparing minimally inva-

18.

19.

20.

21.

22.

23.

24.

25.

sive surgery to conventional approach for endoprosthesis
in elderly patients with hip fractures. Injury 2010; 41(4):
365-369.

Hoang-Kim A, Schemitsch E, Bhandari M, Kulkarni AV
and Beaton D. Outcome assessment in hip fracture: evalu-
ation of the practicality of commonly-used outcomes in
hip fracture studies. Arch Orthop Trauma Surg 2011,
131(12): 1687-1695.

Matre K, Vinje T, Havelin L1, et al. TRIGEN INTERTAN
intramedullary nail versus sliding hip screw: A prospec-
tive, randomized multicenter study on pain, function, and
complications in 684 patients with an intertrochanteric or
subtrochanteric fracture and one year of follow-up. J Bone
Joint Surg Am 2013; 95(3): 200-208.

Bjorgul K, Novicoff WM and Saleh KJ. Evaluating
comorbidities in total hip and knee arthroplasty: avail-
able instruments. J Orthop Traumatol 2010; 11(4):
203-209.

Kristensen MT, Ekdahl C, Kehlet H and Bandholm T.
How many trials are needed to achieve performance sta-
bility of the Timed Up & Go test in patients with hip frac-
ture? Arch Phys Med Rehabil 2010; 91(6): 885-889.
Laflamme GY, Rouleau DM, Leduc S, Roy L and
Beaumont E. The Timed Up and Go test is an early pre-
dictor of functional outcome after hemiarthroplasty for
femoral neck fracture. J Bone Joint Surg Am 2012; 94(13):
1175-1179.

Kristensen MT, Foss NB and Kehlet H. Factors with inde-
pendent influence on the ‘timed up and go’ test in patients
with hip fracture. Physiother Res Int 2009; 14(1): 30-41.
Siu AL, Penrod JD, Boockvar KS, Koval K, Strauss E and
Morrison RS. Early ambulation after hip fracture: Effects
on function and mortality. Arch Intern Med 2006; 166(7):
766-771.

Hoang-Kim A, Beaton D, Bhandari M, Kulkarni AV and
Schemitsch E. The need to standardize functional out-
come in randomized trials of hip fracture: A review using
the ICF framework. J Orthop Trauma 2013;27(1): el—e8.



