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SUMMARY

Background: The 8 foot up & go test assesses the dynamic balance and agility in elderly people.
Its reproducibility has been evaluated in American population, but it is unknown whether it
would worR similarly in a different population like the Colombian.

Objective: To evaluate the test-retest reliability and agreement level of the 8 foot up & go test
in a sample of older adults from Bucaramanga, Colombia.

Materials and methods: An evaluation of diagnostic tests was done in 114 elderly individuals.
In the analysis, we assessed the test-retest reliability of the 8 foot up & go test by the Intraclass
Correlation Coefficient (ICC 2.1) with their respective confidence intervals at 95% (95% CI). The
agreement level was established by the Bland-Altman method.

Results: The test-retest reliability of the 8 foot up & go test was very good (ICC: 0.98; 95% CI:
0.98- 0.99). The agreement was good in females (mean difference [MD] = 0.04 seconds and limits
of agreement [LA]: -1.27; 1.36 seconds), and in elderly institutionalized (MD = 0.04 seconds
[LA]: -3.18; 3.27 seconds).

Conclusion: The 8 foot up & go test has very good reliability and good agreement in Colombian
local elderly population.
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INTRODUCTION

The 8 foot up & go test assesses agility and dynam-
ic balance. Agility is a physical quality, defined by
Sheppard and Young as a rapid movement of the
entire body, changing speed or direction as a re-
sponse to a stimulus. It is related to other physical
qualities that can be trained, such as strength, pow-
er and technique, as well as cognitive components,
such as the speed of visual exploration and antici-
pation (1).

Balance is the ability to maintain the body’s verti-
cal centre of gravity on the base of support (2). This
concept is important in terms of maintaining a static
posture, which is the resistance of the body to the
destabilising influence of gravity (static balance) and
to respond to the active stimuli, regardless whether
they are internal or external (dynamic balance) (2). It
is worth noting that Reeping balance integrates the
information from visual, vestibular, somatosensory
and neuromuscular systems.

In elderly population it is possible to see some physi-
ological changes, triggered by ageing, that affect the
balance: the visual field and acuity, deep perception
and proprioception decrease; the number of hair
cells villous cells of the vestibular system and neu-
rons decrease; the type of muscular fibre changes;
the reaction time of the sensitive component in-
creases, among other (4-6). In summary, with age,
the functional deterioration of all the systems that
participate in maintaining the balance can be seen,
with the aggravating factor that, in spite of these
changes, healthy elderly people have to be able to
maintain their balance when performing their daily
activities (5).

So far, there is no field test to assess the agility and the
static and dynamic component of balance (7); how-
ever, falls in the elderly occur while they move when
walking, turning, and going up and down stairs, so it
is necessary to assess dynamic balance (8,9). In order
to do so, there are several tests, among which is the 8
foot & go test, which is a modified version of Timed
Get up & go test, in which potentially destabilising
activities, such as getting up from a chair, walRing,
turning, going back and sitting again (10), are car-
ried out.

Even though the reproducibility of 8 foot up & go test
in American population has been assessed and intra-
class correlation coefficients (ICC) have been found
to be above 0.94 (10,11), it is not known whether this
test worRs in similar ways in another population, such
as the Colombian. For this reason, it was put forward
assessing the test-retest reproducibility and the level
of agreement between measurements of 8 foot up &
go test in the elderly population of the city of Bucara-
manga.

MATERIALS AND METHODS

An assessment study of diagnostic tests was performed
in a population of elderly people in Bucaramanga,
Colombia, classified by convenience sampling and
that were affiliated to Fundacién Albeiro Vargas and
Angeles Custodios (n = 20), Asilo San Rafael (n = 44),
Grupo de Adultos Mayores del Café Madrid (n = 45)
and Fundacién Hogar Geriatrico Luz de Esperanza
(n = 7). The three first were from the northern commune
and the fourth of the central commune of Bucara-
manga. The three institutions are non-profit entities
that provide care for the elderly population that do
not receive any help from the State. Grupo de Adultos
Mayores is a group that meets to mainly carry out rec-
reational and sport activities.

People over 60, volunteers, functionally independent,
without any riskR of getting sick when doing aerobic
exercises or authorised by a doctor in case they have
positive riskR screening, were included. People with
flu or a common cold at the time the test was made
were excluded, as well as those using prosthetics or
orthopaedic devices to move, or with evidence of any
organic disorder, cardiovascular or cardio-respiratory
condition putting their health at risk, revealed before
the test, and also, people that were not affiliated to the
social security system.

The information was collected between January and
May 2011. The study variables were age, gender, edu-
cation, marital status, socioeconomic strata, personal
background, dynamic balance and agility (measured
by means of 8 foot up & go tests), and institutionali-
sation. The elderly people with domicile at an insti-
tution were considered institutionalised and the one
that received day care but does not sleep there was
considered not-institutionalised.
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Procedure

In the first place, the institutions from where the pop-
ulation of elderly people were going to be selected
for assessment were identified, and then there was a
meeting to inform about the research and the elderly
people were motivated to participate. Then there was
the informed consent formality and queries about socio-
demographic aspects and personal background. Also,
the screening to determine risk of getting sick due to
physical exercise was carried out by means of ques-
tionnaire PAR-Q&YOU (12). The participants who re-
sponded affirmatively to some of the questions of said
questionnaire were referred to the doctor.

Assessments were made after a 5-minute warming-up,
between 7 and 11 in the morning, at roofed premises
of the institution. The participants were convened be-
tween 4 and 8 days after the first assessments for the
second part of the test, under the same conditions of
the first time. The same person assessed the elderly
people both times, but the records from the first as-
sessment were filed in such a way so that the second
time the tester did not have the previous results. The
tester tester was a physiotherapy senior year student,
previously trained and supervised by the principal in-
vestigator. Also, a chronometer and a wooden ruler,
duly calibrated, were used.

Pilot study

Seven elderly people, who live in the municipality
of Girdn, 45 minutes away from Bucaramanga, were
tested. As a result of the pilot study, the exercises to
be made and the warming-up times were unified. The
need to use a whistle to indicate the beginning of the
test was observed.

Protocol to be applied

Based on the protocol proposed by Rikli and Jones in
Senior Fitness test battery, a 42.5 cm (17 inches) chair
was placed leaning firmly against the wall; opposite to
it, a reflective cone exactly 2.44 metres (8 feet), mea-
sured from the front of the chair, was placed. A 1.22
metres (4 feet) space was left beyond the cone to allow
the participant to surround it bacRk to the chair (10).

The tester explained the test, made a demonstration and
allowed one trial to ensure its correct execution. Then
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the participant, sitting on the chair, with their hands on
their thighs and their feet on the floor, one slightly in
front of the other, got up from the chair at the sound of
the whistle, walked towards the cone to surround it and
then went back to sit. The time spent from the whistle
signal to sitting again was timed (in seconds and tenths
of seconds). In order to interpret the test it is necessary
to bear in mind that the less dynamic balance and agil-
ity the greater the time performing it. Also, it is impor-
tant to clarify that, unlike the original Rikli and Jones
protocol (10), in this study the data obtained from just
one test were analysed, only one trial was made before
the measurement and a whistle was used.

Statistical analysis

Central tendency (average or median) and dispersion
(standard deviation or interquartile range, IQR) were
applied, as well as position or percentage measures
according to the nature and distribution of the vari-
ables. Their normality was measured using the Shap-
iro WilR test. The comparison of the time needed for
8 foot up & go test between the first and the second
measurements was made by applying the Wilcoxon
signed-rank test for paired data; the comparison of
the time needed for the test between men and wom-
en and between institutionalised and non-institution-
alised individuals was made by applying the Two-
sample Wilcoxon rank-sum (Mann-Whitney) test.

The test-retest reproducibility was assessed by using the
intra-class correlation coefficient (ICC [2.1]) (13) and
their respective confidence intervals of 95% (CI95%);
the agreement level between the first and the second
assessments was established by applying the Bland and
Altman methodology (14), with which the average dif-
ference between measurements and the upper (UL)
and lower (LL) agreement of 95% [imits are obtained.

The ICC was interpreted by way of the Altman classifi-
cation: poor reproducibility (< 0.20); acceptable (0.21-
0.40); moderate (0.41-0.60); good (0.61-0.80) and very
good (0.81-1.00). The database was subjected to double
typing and validated in the Epidata 3.1. Programme. The
different statistic calculations and the processing of vari-
ables were made in the STATA/SE v. 11.0. Programme.
An alpha level of <0.05 was considered for all the tests.

According to Resolution 8430 of 1993 of the Ministry
of Health of Colombia, this study was considered free
of risk (16). A written consent was requested from the
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participants and the study was approved by the Re-
search Ethics Committee of Universidad de Santander
in Bucaramanga.

RESULTS

Characteristics of the population

Full information for 114 out of the 116 individuals who
entered the study was obtained; 70 of them (61.4%)

were women. The socio-demographic characteristics
are summarised in table 1. Statistically significant
differences were detected per gender (p <0.05). Men
had a greater age average (74.0 = 7.4 years versus 68.4
*+ 6.6 years in women; p = 0.0001); a greater percent-
age without a permanent partner (81.8% versus 64.3%;
p = 0.044) and of socioeconomic stratum one (97.7%
versus 80,0%; p = 0.006). Also, the percentage of men
with respiratory diseases was greater than women'’s
(20.5% versus 4.3%; p = 0.006) (table 1).

Table 1. Characteristics of the population subject to the study (n=114)

. Female Male Total
Variable
n=170(61.4%) n =44 (38.6%) n=114(100%)
Age (DE) 68.4 + 66 740+74 70.6 + 7.4%
X None 48 (68.6) 31(73.8) 79 (70.5)
Education n (%) .
Primary 22(31.4) 11 (26.2) 33 (29.5)
. No 45 (64.3) 36(81.8) 81 (71.0)*
With permanent partner n (%)
Yes 25(35.7) 8(18.2) 33(29.0)
; . One 56 (80.0) 43 (97.7) 99 (86.8)*
Socioeconomic stratum n (%)
Two 14 (20.0) 1(2.3) 15(13.2)
Heart disease 1(1.4) 3(6.8) 4(3.5)
Musculoskeletal alteration 6 (8.6) 6(13.6) 12(10.5)
Personal background n (%) Respiratory disease 3(4.3) 9(20.5) 12 (10.5)*
Vision alterations 37 (52.9) 24 (54.6) 61 (53.5)
Smoking 1(1.4) 2(46) 3(2.6)
' DE: desviaciéon estandar
bp < 0,05
Table 2. Time (seconds) spent in 8 foot up & go test
Variable n First assessment (E1) Second assessment (E2) p°
Female 70 7.1 (6.5-8.3) 7.1 (6.5-8.1) 0.5503
Gender
Male 44 7.0 (6.4-8.1) 6.9 (6.0-7.6) 0.0020
Yes 47 7.1(6.4-7.8) 7.0 (6.2-7.6) 0.0094
Institutionalised
No 67 7.1 (6.5-85) 7.0 (6.4-8.2) 0.3024
Global 114 7.1(6.5-8.3) 70 (6.3-8.0) 0.0128
*Median (Interquartilic Range); *Wilcoxon signed-rank test for paired data
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Time spent on testing

The time spent on testing was statistically longer in
the first assessment, in comparison with the second,
both in the global population and in the sub-groups:
males and institutionalised adults. Upon comparing
the assessment per sex and institutionalisation, no sta-
tistically significant differences were found.

Reproducibility test-retest

The test had very good reproducibility, with an ICC
of 0.98 (CI95%: 0.98-0.99). The reproducibility was
greater in men and in institutionalised individuals,
with ICC, in both cases, of 0.99 (CI95%: 0.98-0.99)
(table 3).

Table 3. Reproducibility test-retest and level of agreement between the first and the second assessment of the 8 foot up & go

Variables n
Females 70
Gender
Males 44
o Yes 47
Institutionalised
No 67
Global 114

1CC(C195%) B&A (LL-UL)
0.91 (0.86- 0.94) 0.04 (-1.27; 1.36)
0.99 (0.98-0.99) 0.07 (-3.27;3.41)
0.99 (0.98-0.99) 0.04 (-3.18; 3.27)
0.91 (0.86-0.94) 0.06 (-1.29; 1.41)
0.98 (0.98-0.99) 0.05 (-2.25; 2.35)

ICC = Intra-class B&A correlation coefficient: Bland and Altman analysis. LL= Lower limit. UL= Upper limit

Level of agreement between the first and the
second assessments

Bland and Altman agreement analysis between the
first and the second test assessments (table 3) showed
an average of the differences close to zero (0.053) and
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close agreement limits, upper and lower, of -2.25 and
2.35. Also, it was observed that in men and institution-
alised individuals (figure 1), although the average of
the differences was close to zero, the agreement limits
were broader compared to women and non-institu-
tionalised individuals (figure 2).
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Figure 1. Level of agreement between the first and the second assessment of the
8foot up & go test in the institutionalised elderly people
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Figure 2. Level of agreement between the first and the second assessment of the
8 foot up & gotest in the non-institutionalised elderly people

DISCUSSION

This study assessed the reproducibility of the 8 foot up
& go test in a population of elderly people of Bucara-
manga. The main findings were: good level of agree-
ment and very good reproducibility.

The Bland & Altman analysis showed an average of
the differences close to zero (0.053), which suggests
that this test may detect small changes in the func-
tionality of the elderly people that depend on dynam-
ic balance. As a complement, the lower (-2.25) and
upper (2.35) agreement limits show that an adult that
takes 20 seconds in the initial assessment, needs to
take more than 22.4 seconds in the second assessment to
consider that there was a real deterioration in the dy-
namic balance. When performing the analysis per sub-
groups (institutionalised versus non-institutionalised
and men versus women), a lower level of agreement
was observed in institutionalised individuals and in
men, as the analysis of Bland and Altman indicates
that a difference of 3.3 seconds between the first and
the second assessments is required to consider that
there was indeed a change, whilst in women and in
non-institutionalised individuals a change of approxi-
mately 1.4 seconds is required.

The favourable results obtained in this research are
probably due to the reduction of variability. First the
variability of the tester was reduced, as only one pre-
viously trained person applied the test on the partici-
pants; in contrast, in the RiRly and Jones (10) study
several testers participated and obtained very good
reproducibility. It is worth highlighting that, in clinical
practice and in population research, more than one
tester participates.

On the other hand, the results obtained in the sub-
group analysis can be explained because institution-
alised elderly people are characterised for having low
levels of physical activity and, also, they have a more
deteriorated health condition, less strength and less
muscular resistance (17), taRe more medicines and
are more likely to get sick (18). Also, the men in this
group were older and had more respiratory diseases
than women (table 1). These multi-systemic altera-
tions, that may be included within one fragility condi-
tion, were probably the cause case of more variability
in the results.

Another reason for the variability may be the test it-
self. In order to complete the test, apart from the static
and dynamic balance, other physical and physiologi-
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cal qualities are required: muscular strength, flexibility
and intra and intermuscular co-ordination to assume
the standing position from the sitting position; flex-
ibility, speed, muscular strength and co-ordination to
accelerate and decelerate when walkRing 2.44 metres,
as well as the proprioceptive sensitivity and space ori-
entation to go bacR to the initial position.

If it is understood that each of said activity requires
multiple physiological processes that are performed
in different manners, depending on the previous
health, physical and functional conditions, there will
be a greater probability of an elderly person doing the
test with differences in their performance as long as
they execute it more than one time. In this respect,
the use of a whistle may increase the possibility of the
participant to start the test in a standardised manner
in both assessments, reducing part of the variability
resulting from the test.

One of the elderly people assessed had a difference
of -10 seconds between the first and the second as-
sessments (figure 1) and it was considered an outlier,
because the rest of the values varied between -3 and
4. This can be explained by the intra-subject variabil-
ity; this institutionalised elderly person, who in fact
showed a poor dynamic balance because he took an
average of 50 seconds to do the test, was able get to
the second assessment in different conditions than
the first one, which made him take 10 seconds more
to perform it.

The reproducibility results (ICC = 0.98 [CI95%: 0.98-
0.99]) agree with Rikli and Jones (10)study, authors of
Senior Fitness battery of test, who found, in 84 elderly
people (71.8 = 6.9 years) a global ICC of 0.95 (CI95%:
0.92-0.97). They also agree with the results of Miotto
et al (11), who, in 79 physically active or sedentary
elderly people (68.4 * 5.5 years) found very good re-
producibility, with an ICC of 0.94. In the analysis per
sub-group, contrary to what was found in the Bland
& Altman analysis, the ICC was greater in men and
in institutionalised individuals. This may be account-
ed for by the influence of heterogeneity of the data
about the ICC: the greater the dispersion of the data
the greater the ICC (19). In this study, the duration of
the test for men and institutionalised individuals var-
ied between 4.1 and 64 seconds, whilst in women and
non-institutionalised subjects, it varied between 1 and
13 seconds (data not shown).
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It is important to consider that, in this study, the data
obtained from a single test in each assessment were
analysed in order to reduce the period necessary to
collect information; whilst in the original Rikli and
Jones (10) study, the shorter time of two tests was
taken, and Miotto et al (11) worked with the less time
spent in three tests. The test was submitted to a previ-
ous trial in all the studies. In the measurement theory
it has been established that the use of averages is more
reproducible, but Rikly and Jones (10) suggested using
the best score as the results were highly reproducible
and this saves time when recording the data. With the
results of this study the reader has to consider the use
of only one measurement; the one with the best score
of two or three measurements, or the one of their av-
erage, highlighting that no reproducibility studies us-
ing the average of several measurements of 8 foot up
& go test have been reported.

Regarding the number of assessments, in this study
two were made with 4 to 8 days difference. In turn,
Miotto et al (11) made three assessments within two
weeks. In both studies, the results of the first and sec-
ond assessments were similar; however, Miotto et al
(11) found that, in the third assessment, the time aver-
age was lower compared to the time of the second
one. The possible explanation is that, in the last assess-
ment, the participants were able to maRe an extra ef-
fort once they felt comfortable with the test and they
were sure they would not slip or fall; another plausible
explanation is that, in the two first assessments, they
could develop balance strategies that led to a more
efficient and quick performance of the test during the
last assessment, which could be interpreted as the ef-
fects of learning and practice may influence this test

(11).

In this sample, the duration median of the test was
7.1 (IQR = 6.5-8.3) and 7.0 (IQR = 6.3-8.0) seconds
in the first and the second assessments; these results
are high compared with those of Rikli and Jones (10)
and Miotto et al (11). The first found that the time was
5.2 * 0.6 for elderly people between 60 and 69 years
old, and 7.1 * 2.0 seconds for those between 80 and
89 years old (10). In the second worR, the times were
4.96 *= 1.02 seconds for those that were physically ac-
tive, and 5.71 %= 1.01 seconds for the sedentary ones
(10). The results of this study showed that women tend
to have better dynamic balance than men; on the
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contrary, the normative data of the USA show that
the duration of the test is, average, greater in women
(6.2 = 1.9 seconds) than men (5.6 = 1.8 seconds) (20).
Also, it was observed that the women of this study
spend more time performing the test compared to a
population of women of Brazil (5.2 *+ 1.2 seconds for
women between 60 and 64 years old and 7.2 = 2.2
seconds for those between 80 and 84 years old) (21).
Unfortunately, there are no reference data to compare
in Colombia. For this reason, it could be thought that
the population of elderly people from Colombia has
lower functionality limits than those of the popula-
tions of other countries.

It was found that, among the limitations of this study,
other variables that may affect the performance of the
test, such as obesity or regular exercise were not as-
sessed.

CONCLUSIONS

The 8 foot up & go test has very good reproducibil-
ity. The level of agreement shows that 3.4 seconds are
needed by men and institutionalised individuals, and
1.4 seconds by women and non-institutionalised in-
dividuals to observe actual changes in the dynamic
balance of 60-year old elderly people who are func-
tionally independent. It is demonstrated that 8 Foot
up & go tests can be used as a field test; also, it is easy
to apply, without the need of using many supplies.
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