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ABSTRACT
Objective: The gait speed test (GST) is a physical test that can predict falls and aid in
the diagnosis of sarcopenia in the elderly. However, to our knowledge, there have been
no studies evaluating its reproducibility in hospitalized elderly patients. The objective of
this study was to evaluate the safety and reproducibility of the six-meter GST (6GST)
in hospitalized elderly patients. Methods: This repeated measures study involved
hospitalized elderly patients (≥ 60 years of age) who underwent the 6GST by the fifth
day of hospitalization, were able to walk without assistance, and presented no signs
of dyspnea or pain that would prevent them from performing the test. The 6GST was
performed three times in sequence, with a rest period between each test, in a level
corridor. Gait speed was measured in meters/second. Reproducibility was assessed
by comparing the means, intraclass correlation coefficients (ICCs) and Bland-Altman
plots. Results: We evaluated 110 elderly patients in a total of 330 tests. All participants
completed all of the tests. The comparisons between the speeds obtained during the
three tests showed high ICCs and a low mean bias (Bland-Altman plots). The correlation
and accuracy were greatest when the mean maximum speed was compared with that
obtained in the third test (1.26 ± 0.44 m/s vs. 1.22 ± 0.44 m/s; ICC = 0.99; p = 0.001;
mean bias = 0.04; and limits of agreement = −0.27 to 0.15). Conclusions: The 6GST was
proven to be safe and to have good reproducibility in this sample of hospitalized elderly
patients. The third measurement seems to correspond to the maximum speed, since the
first two measurements underestimated the actual performance.
Keywords: Disability evaluation; Reproducibility of results; Hospitalization; Mobility
limitation; Health of the elderly.

INTRODUCTION
The elderly population is considered a high-risk group
for experiencing worsening health over the years; this
worsening health is usually associated with decreased
physical performance in activities of daily living, such as
walking.(1) However, this is a heterogeneous population,
and early identification of individuals who are at high risk
for future health problems is necessary.(2) To that end, it
is vital that physical tests that are reliable and that do
not pose risk to the elderly be conducted, and that such
tests be carried out in a hospital setting.
Some physical tests have been used in the elderly and
are able to indicate an increased risk of hospitalization,
worsening health status, and even an increased risk of
mortality,(3-5) as well as being one of the parameters
required for the diagnosis of sarcopenia.(1) The six-meter
gait speed test (6GST) is one such assessment tool and
is considered a rapid, inexpensive measure that is highly
reproducible in the noninstitutionalized elderly.(5)
During hospitalization, the elderly population is at
even more significant risk of a decrease in their ability
to perform activities of daily living and in their cognitive
function.(4,6) Among all individuals over 60 years of

age and hospitalized for external causes in Brazil, falls
account for 19.3% of all hospitalizations.(7) This finding
is a cause for concern because of possible associated
negative outcomes, such as nosocomial pneumonia,
exacerbation of cardiorespiratory disease, and even
death.(8,9) Identifying elderly individuals at risk of falls
and screening them while they are still in the hospital
setting, by using tests such as the 6GST, may be a feasible
approach to enable referral of such individuals for specific
treatment interventions to prevent the occurrence of
such outcomes.
We found no studies evaluating the safety and reproducibility of the GST in elderly Brazilians in the hospital
setting. Therefore, the objective of the present study was
to evaluate the safety and reproducibility of the 6GST in
hospitalized elderly patients. A secondary objective was
to categorize the elderly and to compare the test results
among the different categories.
METHODS
This was a repeated measures study conducted between
August of 2013 and January of 2014 in the ICU and
Inpatient Unit (IU) of the Hospital da Cidade, located
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in the city of Salvador, Brazil. We included patients
who were 60 years of age or older, were admitted to
either of those units between the first and the fifth
day of their hospital stay, were not on vasoactive or
inotropic drugs, could move about independently
(self-report of being ambulatory without external aids)
in the period prior to hospitalization, had no dyspnea
or cardiorespiratory changes (systolic blood pressure
≥ 180 mmHg or < 90 mmHg, heart rate > 100 bpm,
and SpO2 ≤ 90%), and experienced no pain that
would make the measurements impossible, as well as
having physician approval to walk daily. To evaluate
and increase safety during the 6GST, we considered
the following test interruption criteria: precordial pain;
SpO2 ≤ 90%; dizziness; pallor; nausea; sweating;
palpitations; presyncope, dyspnea; accidental removal
of invasive devices; falling; pain; etc.(10)
The primary variable measured was gait speed, and
secondary data, such as age, gender, length of hospital
stay before data collection (before the test), and the
Charlson comorbidity index,(11) were obtained from
medical records. In addition, cognitive function was
measured with the Mini-Mental State Examination.(12)
Patients were selected for inclusion in the study by
the physical therapy staff, who checked the medical
records in the electronic medical record system of
the aforementioned hospital on a daily basis. The
study project was approved by the Research Ethics
Committee of the Escola Bahiana de Medicina e Saúde
Pública (Protocol no. 567.937/14). All of the patients
included in the study gave written informed consent.
After having been selected and having been instructed
on how to perform the test, the individuals were taken
to the corridors of each unit so that they could undergo
the test. Patients were asked to walk ten meters as
fast as possible without running. Time, in seconds,
was measured between the second meter and the
eighth meter, since the first two meters (acceleration
period) and the last two meters (deceleration period)
were not included in the calculation.(13) Speed was
calculated by dividing six meters by the time to walk
this distance in seconds, and a speed of ≤ 0.8 m/s
was considered poor physical performance.(5) Time in
relation to distance covered was measured with a digital
stopwatch (CASIO HS-3V-1; CASIO, São Paulo, Brazil),
which was started when one of the legs crossed the
second meter and was stopped when one of the legs
crossed the eighth meter. To ensure data accuracy,
markings were placed on the floor of the corridor, at
zero, two, eight, and ten meters.
The total time between explanation about the
test and completion of the test, including the three
measurements, did not exceed 20 min, and the rest
period between each gait speed measurement was
1 min, so that patients would return to their pretest
condition. If the patients did not return to their baseline
condition, the rest period could be increased. However,
none of the patients required that. All of the patients
underwent three tests. A fourth test was not required
in any of the cases, because neither a lack of patient

understanding nor failures during the measurements
were observed.
The sample size was calculated on the basis of two
studies that reported a high correlation for the test-retest
reproducibility of gait speed (intraclass correlation,
0.94-0.99).(14,15) On this basis, we estimated, assuming
a confidence interval greater than 95%, a significance
level of 5%, and an accuracy of 10 percentage points,
that the final sample size would have to be at least
73 patients.
Numerical variables were expressed as means and
standard deviations, whereas categorical variables were
expressed as proportions with confidence intervals. Gait
speed was expressed as absolute values and was also
expressed dichotomously—good physical performance
vs. poor physical performance (gait speed ≤ 0.8 m/s).
To compare the means of the fastest gait speeds, the
elderly patients were categorized according to the
following variables: gender; Charlson index (≤ 4 or
> 4); length of pretest hospital stay (1-3 days or 4-5
days), and collection site (ICU or IU). Subsequently,
the Student’s t-test for independent samples was used.
Repeated-measures ANOVA was used to compare
the gait speeds obtained in the three tests and in the
three age groups (60-69, 70-79, and > 80 years). In
addition, for the gait speeds obtained in the three tests
and the maximum speed, we calculated the intraclass
correlation coefficients (ICCs) using a two-way random
effects consistency model. The measurement error was
determined by dividing the standard deviation of the
mean difference between the measurements by the
square root of two (Bland-Altman plots for absolute
reliability).(16,17) The analyses were performed with
the Statistical Package for the Social Sciences, version
14.0 (SPSS Inc., Chicago, IL, USA). Values of p < 0.05
were considered statistically significant.
RESULTS
The sample consisted of 110 elderly patients. The
mean age was 71.0 ± 8.5 years, and the mean Charlson
index was 5.4 ± 1.8. There was a predominance of
clinical patients (n = 65; 59.1%). The main reason for
admission was abdominal surgery (n = 38; 34.5%),
followed by cardiovascular changes (n = 22; 20.0%),
pneumonia (n = 15; 13.6%), and skin infections (n
= 10; 9.1%). A total of 330 6GSTs were performed,
and none of the interruption criteria described in the
6GST methodology was met in any of those tests. Most
measurements took place in the IU (n = 75; 68.2%)
and between the first and third days of hospitalization
(n = 71; 64.5%), the mean hospital stay before the
test being 2.7 ± 1.6 days (Table 1).
The mean maximum gait speed was 1.26 ± 0.44
m/s, and 15 patients (13.6%) were classified as
having poor physical performance (gait speed ≤ 0.8
m/s). Comparison of gait speed among the three age
categories in the present study showed that values
trended downward with increasing age. Intergroup
comparison showed that gait speed was fastest in
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the patients admitted for surgery, in those who were
male, and in those with a Charlson index ≤ 4 (Table 2).
In analyzing the three gait speed measurement results
in each patient, we observed a progressive increase
between the first and third measurements—the mean
values for the first, second, and third measurements
were 1.12 ± 0.38 m/s, 1.16 ± 0.38 m/s, and 1.22 ± 0.44
m/s, respectively—with a significant difference between
the third and first measurements (mean difference
of 0.1 m/s; p = 0.001; Table 3). Paired comparisons
among the three measurements showed that all ICCs
were high—for the comparison between the first and
second measurements (ICC = 0.92; p = 0.001); for
that between the first and third measurements (ICC =
0.94; p = 0.001); and for that between the second and
third measurements (ICC = 0.94; p = 0.001). In the
analysis of correlation between the maximum gait speed
attained and the three measurements performed, the
highest correlation was that with the third measurement
(mean = 1.22 ± 0.44 m/s; maximum = 1.26 ± 0.44
m/s; ICC = 0.99; p = 0.001; Figure 1).
The Bland-Altman plots showed low mean bias
values between the measurements, as can be seen in
Figure 2. In comparing all gait speed measurements,
we observed that the lowest bias values (−0.04 m/s)
and the lowest limits of agreement (−0.25 to 0.17
m/s) occurred for the comparison between the third
measurement and the maximum gait speed attained,
Table 1. Demographic and clinical characteristics of the
study sample of 110 elderly patients.a

Variable
Age, years
Cause of hospitalization
Abdominal surgery
Cardiologic
Respiratory
Dermatologic
Gastrointestinal
Neurologic
Urinary
Others
BMI, classification
Underweight
Normal weight
Overweight/obesity
Gender
Male
Female
Length of pretest hospital stay, days
Type of admission
Clinical
Surgical
Charlson index
Mini-Mental State Examination
Gait speed, m/s

Result
71.0 ± 8.5
38 (34.5)
22 (20.0)
15 (13.6)
10 (9.1)
8 (7.3)
5 (4.5)
3 (2.7)
9 (8.2)
25.4 ± 4.7
3 (2.7)
51 (46.4)
56 (50.9)
64 (58.2)
46 (41.8)
2.7 ± 1.6
65 (59.1)
45 (40.9)
5.4 ± 1.8
23.7 ± 5.0
1.26 ± 0.44

BMI: body mass index. aValues expressed as mean ±
SD or as n (%).
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which demonstrates that the third measurement was
more accurate relative to the maximum speed than
were the first and second measurements. Measurement variability was determined by calculating the
measurement error between the tests (0.08 s).
DISCUSSION
The present study showed that using the 6GST in
hospitalized elderly patients was safe and feasible,
given that no test interruptions were required and
no test-related adverse events were observed in the
elderly population in the hospital setting under study.
In addition, we found that, despite the high ICCs
between the measurements, the third measurement
was proven to be the most reliable, because its
correlation with the maximum speed was the highest
and because it resulted in the lowest mean bias and
lowest limits of agreement. This was the first study
aimed at evaluating unexpected events during the
6GST in an elderly population in the hospital setting,
including some stable patients in the ICU, in Brazil.
We should also highlight the importance of using the
6GST for the diagnosis of sarcopenia, since sarcopenia
is a condition that is associated with physical disability
and mortality over the years in the noninstitutionalized
elderly.(18,19) Although only 20 (18.1%) of the elderly
patients evaluated had been hospitalized for lung
problems, the 6GST, being rapid and easy to perform,
can be used in patients with stable lung disease in
the hospital setting(20) and even in COPD patients
undergoing pulmonary rehabilitation.(21) In the future,
the 6GST may serve as a tool for the identification
of respiratory morbidity (nosocomial pneumonia and
exacerbation of cardiorespiratory disease) during and
Table 2. Comparison of means and standard deviations for
fastest gait speed among relevant variables/categories.a

Variable
GS, m/s
Type of admission
Clinical
1.23 ± 0.50
Surgical
1.31 ± 0.34
Gender
Female
1.14 ± 0.50
Male
1.36 ± 0.40
Charlson index
≤4
1.42 ± 0.50
>4
1.20 ± 0.40
Length of pretest hospital stay, days
1-3
1.26 ± 0.44
4-5
1.28 ± 0.44
Collection site
ICU
1.20 ± 0.43
Inpatient Unit
1.30 ± 0.45
Age group, years
60-69
1.41 ± 0.43**/***
70-79
1.25 ± 0.31*/***
> 80
0.86 ± 0.44*/**

p
0.049

0.014

0.012

0.863

0.317

< 0.05

GS: gait speed. aValues expressed as mean ± SD. *p =
0.002; **p = 0.001; and ***p = 0.24.
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Table 3. Comparison of mean differences and their respective standard deviations between gait speeds (maximum
speed and speeds obtained during the three tests performed).a

Test

In comparison with
Second test
Third test
Maximum speed
Third test
Maximum speed
Maximum speed

First

Second
Third

Difference
−0.04 ± 0.02
−0.100 ± 0.018
−0.140 ± 0.018
−0.060 ± 0.019
−0.100 ± 0.019
−0.037 ± 0.010

p
0.038
0.001
0.001
0.001
0.001
0.001

Values expressed as mean ± SD.
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Figure 1. Intraclass correlation coefficient (ICC) analysis for the gait speed (GS) measurements—maximum speed and
speeds obtained during the three tests performed (GS1, GS2, and GS3, respectively)—in the study sample (N = 110).

after hospitalization, as well as a means of screening
for sarcopenia in such a population.
An analysis of the mean gait speeds observed
showed that they were within the normal ranges
for the noninstitutionalized elderly (between 1.2
and 1.4 m/s).(21,22) One possible explanation for this
finding is that our study population consisted of stable
elderly patients who were not on vasoactive drugs or
sedatives. In addition, the speeds observed in the
present study were faster than were those reported
in a recent systematic review with hospitalized elderly
patients, in which gait speed ranged from 0.75 to 1.03
m/s, depending on the patient profile (acute care,
subacute care, outpatient care).(23) In contrast, in the

present study, there were no differences in gait speed
between the patients in the ICU and those in the IU;
however, gait speed was slower in the elderly patients
with higher Charlson index values. This indicates that
physical performance is influenced by comorbidities
and not only by the collection site.
The gait speeds obtained in the present study also
indicate functional independence for activities of daily
living and a lower risk of hospitalization in our study
sample, since speeds were above 1.0 m/s, as reported
in a previous study of the noninstitutionalized elderly.(24)
If the elderly patients already had the ability to cover
the distance at a speed greater than 1.0 m/s before
hospitalization and yet were hospitalized, this might
J Bras Pneumol. 2016;42(3):196-202
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Figure 2. Bland-Altman plots for absolute reliability (means vs. differences) of the gait speed (GS) measurements—
maximum speed and speeds obtained during the three tests performed (GS1, GS2, and GS3, respectively)—in the
study sample (N = 110).

mean that this cut-off point (or even this variable)
generates false-negative results, especially when the
cause of hospitalization was not falls or factors related to
sarcopenia, such as orthopedic problems. Nevertheless,
the 6GST has been described by some authors as the
“sixth vital sign”,(3) because of its ability to estimate
future risks of hospitalization and health decline in the
elderly, particularly with regard to the ability to move
from one place to another independently.(25)
Comparison of gait speed among the three age
groups showed that values trended downward with
increasing age, as has been shown in other studies.
However, a statistically significant difference was found
only between the individuals over 80 years of age and
those in the two younger age groups. Between the
60-69-year age group and the 70-79-year age group,
there was no significant difference, probably because
of the presence of a type I error related to the sample
size. Nevertheless, this difference, which was greater
than 0.1 m/s, was considered clinically significant in
a previous study, given that it was associated with
improved health status, improved physical function,
fewer hospitalization days, and lower health costs
during the 1-year follow-up of elderly individuals after
200
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hospitalization.(26) The fact that gait speed was slowest
in the elderly patients over 80 years of age may be
linked to the effects of primary sarcopenia, caused by
aging, and to those of secondary sarcopenia, caused
by accompanying comorbidities or frequent physical
inactivity over the years, which impairs major structures
of the locomotor system.(1)
With regard to the evaluation of the reproducibility of
the three 6GST measurement results for each patient
and the measurement result of the best performance
(maximum speed), we observed a high correlation
between the measurements, a finding that is consistent
with those of other studies, in which the ICC was
also greater than 0.90(5,14,15,24); however, the highest
correlation found was that between the maximum speed
and the third measurement. Even though there was
a statistically significant difference between the first
and third measurements, the mean difference was less
than the standard deviation, a finding that is similar to
that reported by other authors.(27) In addition to the
statistical difference, the mean difference observed
(0.1 m/s) has been considered a clinically significant
change in other studies.(26,28) The study conducted by
Wilson et al. suggests that a difference greater than
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0.05 m/s, a value that was obtained when comparing
gait speed among tests, is clinically significant.(28)
In addition to having shown the highest correlation
with the maximum gait speed attained, the third
measurement showed the highest accuracy, as can
be observed in the Bland-Altman plots. This absolute
reliability analysis is relevant, given that it addresses
the proximity of values, unlike ICC analysis, which deals
with the linear association between measurements.
Although the accuracy and mean bias were less than
0.05 m/s, a value considered clinically significant in
a previous study,(27) the limits of agreement (−0.25
to 0.17 m/s) were greater than 0.1 m/s, a value
considered predictive of well-being.(26) The measurement
variability of 0.08 observed in the present study was
also greater than the 0.05 value reported in the Wilson
et al. study.w(28) One possible explanation for this is the
effect of learning and motivation to perform the test,
since the third measurement showed smaller differences
between means, a higher ICC, and a lower mean bias
than did the first two measurements.
Poor physical performance, which is predictive of
adverse outcomes, was observed for only a small
proportion of the total sample (n = 15; 13.6%),
and that might have accounted for the absence of
complications, such as falls and cardiorespiratory
instability, during the test. However, despite being
stable, all of the elderly patients showed some level of
disease severity, since the mean Charlson index was
> 5 and some patients were in the ICU.
In addition to being easily reproducible, because
of its short duration and its minimal requirement of
space, the 6GST is found to be safe and may be able
to identify patients at risk for poor outcomes, as well

as being useful in predicting the prognosis of such
patients. In the future, the 6GST should be routinely
used in hospital units, including ICUs, in elderly
patients who are stable and fit to undergo the test,
since there is an association between gait speeds and
referral to units that can treat clinical and functional
complications. (29,30) In addition, values obtained at
hospital discharge may have some association with
prognosis over time.
Our study has some limitations, such as the fact
that gait speed was not compared with any measure
of physical performance considered to be the gold
standard in the hospital setting. However, this can
be justified by the lack of physical tests that can be
used in this setting. Another test that could be used
is the six-minute walk test. However, the purpose of
the six-minute walk test is different from that of GSTs,
since the former measures individual aerobic capacity
and the latter measure mobility. Another limitation is
that the study was conducted at a single center. In
addition, gait speed was measured in individuals who
were ambulatory without external aids, which limits
the external validity of the results to such patients.
Future studies, evaluating patients at discharge and
thereafter, are warranted in order to allow the analysis
of medium- and long-term outcomes.
The 6GST was proven to be a safe measure of
physical performance and to have good reproducibility
in our sample of elderly patients evaluated in the
hospital setting. Of the three gait speed measurements
performed for each elderly patient, the third one seems
to correspond to the maximum speed, since the first
two measurements underestimated the actual physical
performance in most cases.
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