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INTRODUCTION

T
he older population is increasing worldwide
and it is estimated that 35.7% of the Portugue-
se population will be older than 60 years old by
2050.1 Falls, particularly fatal falls (i.e., falls that

result in the person’s death), are more common in ol-
der people than in younger population2-3. Falls have a
substantial impact on the increase of morbidity and
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ABSTRACT
Objective: This study aimed to establish age and gender-related normative values for the Balance Evaluation System Test (BES-
Test), Mini-BESTest, Brief-BESTest, Timed Up and Go (TUG) test and Usual Gait Speed (UGS) for Portuguese healthy older peo-
ple aged 60 to 89 years.
Design: An exploratory cross-sectional study was conducted.
Local: Portugal.
Population: Portuguese healthy older people aged 60 to 89 years.
Methods: Participants were recruited from the community. Socio-demographic, anthropometric and general clinical data were
collected with a structured questionnaire based on the International Classification of Functioning, Disability and Health. Ba-
lance was assessed with the BESTest, Mini-BESTest and Brief-BESTest, mobility with the TUG and gait speed with the six me-
ters UGS. Normative scores were reported by age decades (60-69; 70-79 and 80-89 years old) and gender. 
Results: One hundred and thirteen healthy older people (75.8±8.9 years; 70.5% female) participated in this study. Mean sco-
res for the BESTest (86.5±15.6; 82.6±14.5; 72.6±15.0), Mini-BESTest (22.4±6.3; 21.6±5.9; 16.2±6.2), Brief-BESTest (17.5±6.3;
16.0±6.0; 10.2±5.5) and UGS (122.3±46.8cm/s; 116.6±47.3cm/s; 73.8±32.6cm/s) decreased whereas TUG (8.9±2.8s; 9.5±4.0s;
16.8±5.3s) increased as age advanced. Female presented worse results than male. Mean scores of all measures were signifi-
cantly different among age and gender groups (p<.05).
Conclusions: This study provides normative values of BESTest, Mini-BESTest, Brief-BESTest, TUG and UGS, which may contri-
bute to develop tailored interventions to improve balance, mobility and gait speed in Portuguese healthy older people living in
the community.
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mortality rates, disability, fear of falling, social isola-
tion, loss of independence and institutionalization.2,4

Moreover, injuries related to falls in older people re-
present a substantial cost to health systems.5 For all the-
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se reasons, falls have been considered a major public
health problem worldwide.2

Balance, mobility and gait speed are major modifia-
ble risk factors for falls.6 These abilities are fundamen-
tal for older people to change body positions volunta-
rily, respond to postural adjustments automatically,
react to external disturbances and to walk at different
speeds.7-8 Thus, balance, mobility and gait speed are key
aspects for the daily life of individuals’ functioning in
the community.9

Balance is determinant for normal daily life.7 I”t re-
quires the integration of sensory information of the
body position in relation to the surroundings and the
ability to create appropriate motor responses to control
the body movement.7 It is known that the ability to
maintain static and dynamic balance is usually affec-
ted in older people.10 In order to assess balance com-
prehensively, Balance Evaluation Systems Test (BES-
Test)11 and its short versions Mini-BESTest12 and Brief-
BESTest13 have been proposed. Mobility is also an es-
sential factor of active aging and consequently of quality
of life to allow older people to continue living an inde-
pendent and dynamic life.14-15 It has been shown that
impaired mobility is a predictor of physical disability
and it is associated with falling, loss of independence,
institutionalization and mortality.16-18 The Timed Up and
Go (TUG) test is a simple measure to assess individual’s
mobility since it includes standing, walking, turning
and sitting, which are tasks frequently performed in
daily life.19 It is known that walking requires energy, mo-
vement control and support of multiple organ systems
(heart, lungs, circulatory, nervous and musculoskele-
tal).20 Therefore, gait speed has been considered a ‘vital
sign’ and an indicator of well-being in older people sin-
ce it has been shown to reflect health and global func-
tioning among this population.21-23 Thus, individuals’
Usual Gait Speed (UGS) is relevant to their functioning
in the community9 and a strong predictor of a wide ran-
ge of results in older adults,21 especially risk of falling.24

To be able to interpret results with confidence from
balance, mobility and gait speed measures, and conse-
quently modify the risk of falling in the older popula-
tion, normative data are required.8,25-26 Normative data
are specific for each population and national reality.27-29

In addition, normative data are useful for: i) evaluating
and comparing each individual’s performance26 within

a population;8 ii) establishing comparisons across dif-
ferent populations; and iii) evaluating the effectiveness
of an intervention by comparing the individual perfor-
mance before and after treatment.26 Although there are
studies presenting normative values for BESTest,30 Mini-
BESTest,30 Brief-BESTest,30 TUG31 and UGS,25 these are
lacking for the Portuguese healthy older population.
These hinder the interpretation of data and the deve-
lopment of tailored interventions.

Therefore, this study aimed to establish age-and gen-
der-related normative values for the BESTest, Mini-
BESTest, Brief-BESTest, TUG and UGS for the Portu-
guese healthy older people living in the community. We
hypothesized that balance, mobility and gait speed sco-
res decrease as age advances and differ between gen-
der in the Portuguese healthy older population living in
the community.

METHOD
An exploratory cross-sectional study was conduc-

ted. Ethical approval was obtained from the Ethics
Committee (238/10-2014). Written informed consent
was obtained from all participants (when eligible peo-
ple could not read or write, but were willing to partici-
pate after receiving information about the study, the
informed consent was explained and the finger print
was collected instead of their signature).

Participants
Healthy older people living in the community (60-89

years old) were recruited from six day care centers, two
gymnasiums and one senior university from Aveiro,
Porto and Vila Real. A meeting was scheduled with the
managers of each institution to explain the aims of the
study. Each manager selected professionals to identify
eligible participants. 

A healthy and older population was recruited, con-
sidering the following definition: a healthy person is
the one who fills a physical, mental and social well-
being and not the one who just have absence of disea-
se or infirmity.32 Participants were included according
to the following criteria: were 60 to 89 years old; were
considered healthy, although they could have some co-
morbidities considering their age (e.g., high choleste-
rol and hypertension);32 able to walk 6 m independen-
tly without a gait aid; understood the aims of the study;
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were able to express opinions; demonstrated coherent
speech and spatiotemporal orientation and accepted to
participate voluntarily. People were excluded if they re-
ported a history of dizziness or fainting and were taking
any medication that could cause dizziness or impair
balance (e.g., psychotropic medication); had been hos-
pitalized in the last month; demonstrated signs of cog-
nitive impairment or psychiatric (e.g., psychosis); pre-
sented a past or current history of significant muscu-
loskeletal (e.g., severe osteoarthritis, rheumatoid arth-
ritis, amputation, scoliosis), neurological (e.g., stroke,
Parkinson) or cardiorespiratory disorders (e.g., myo-
cardial infarction, heart failure, asthma, chronic obs-
tructive pulmonary disease) presented significant mus-
culoskeletal, neurological or respiratory disorders (e.g.,
amputation, scoliosis, stroke, asthma); if physical as-
sistance to walk was necessary and showed signs of
substances abuse (e.g., alcohol and drugs consump-
tion). 

Procedures
Data were collected between November 2014 and

February 2015. Sociodemographic (age and gender),
anthropometric (height, weight, body mass index, per-
centage of fat free mass) and general clinical (self-re-
ported medication and common age-related comorbi-
dities – e.g., hypertension and hyperlipidemia) data
were collected with a structured questionnaire. This
structured questionnaire was based on the Internatio-
nal Classification of Functioning, Disability and Health
Checklist (ICF-checklist) because it is a classification of
health and health-related domains recommended by
the World Health Organization.33 Then, the BESTest ins-
tructions were read by one researcher11 while a second
researcher demonstrated the task to the participant. In
order to ensure participant’s safety, when he/she per-
formed the task, the second researcher provided su-
pervision. If the participant’s attempt indicated an ob-
vious misunderstanding of the instructions, another
demonstration was given, and the participant was al-
lowed a second attempt of the task, as recommended
by the authors of the test.11 The first researcher scored
the tasks immediately after the participant’s perfor-
mance. After all testing performances, the scores of the
Mini-BESTest, Brief-BESTest, TUG and UGS were based
on the performance of the original BESTest tasks. A cus-

tom designed worksheet was used by the researchers to
simultaneously record the BESTest and Mini-BESTest
item scores. Each data collection was completed in 60-
80 minutes.

Outcome measures
BESTest

The BESTest is a clinical balance assessment measure
with 36 items grouped into six systems: biomechanical
constraints, stability limits/verticality, anticipatory pos-
tural adjustments, postural responses, sensory orien-
tation and stability in gait.11 Each task is scored on an
ordinal scale from zero (severe impairment) to three
(no impairment).13 The total score of the BESTest (108
points) is calculated with a percentage score (0-100%)
and higher scores indicate better balance performan-
ce.13 Although there are specific procedures for each
task, participants were always tested without shoes or
with flat heeled shoes and with comfortable clothes.11

If they used a technical aid in some items, those were
scored one category below.11

BESTest has been used in several populations such
as healthy adults30 people with sub-acute stroke,34 ce-
rebral stroke,10 balance deficits,13 Parkinson’s disease,35

peripheral neuropathy11 and vestibular dysfunction.11

Excellent correlation has been found between BESTest
and Berg Balance Scale (r=0.96; p≤0.001) in people with
subacute stroke34 and between BESTest and Functional
Gait Assessment (r=0.882; p<0.001) in people with Par-
kinson’s disease.35 The BESTest has shown excellent in-
terrater reliability (ICC=0.985) in people with and wi-
thout multiple sclerosis.13 Internal consistency of BES-
Test has also been shown to be excellent (α

Biomechanical cons-

trains
=0.83; α

Anticipatory Postural Adjustment
=0.87; α

Postural Responses
=0.86;

α
Sensory orientation

=0.81; α
Stability in gait

=0.92) with the exception
of system “stability limits/verticality” that presented
moderate consistency (α

Stability limits/verticality
=0.62).35

The BESTest has the advantage of identifying the ba-
lance systems that are affected/preserved, providing
guidance for the development of a specific treatment or
intervention.10 However, as the BESTest has an admi-
nistration time between 20 to 60 minutes11,13 it is not of-
ten used in clinical practice.36 Therefore, short versions,
Mini-BESTest and Brief-BESTest which take less than
half of the time to apply than BESTest,37 have been pro-
posed.



Mini-BESTest

The Mini-BESTest is a clinical balance assessment
measure that consists of 14 items from the original BES-
Test, with four of the six systems: anticipatory postural
adjustments, reactive postural control, sensory orien-
tation and dynamic gait.12,37 Each task is scored on a
three-point scale (zero to two) and the total score is 28
points.12,37 Better balance performance is indicated with
higher scores.12 The Mini-BESTest provides a total sco-
re for dynamic balance, being a useful shorter version
of the BESTest.12

The Mini-BESTest has been used to test balance in
people with multiple sclerosis, stroke, traumatic brain
injury and vestibular disorders.37 High correlation bet-
ween the Mini-BESTest and TUG has been found in
people with Parkinson’s disease (r=−0.81; p<0.001) and
in people with stroke (r=-0.89; p<0.001).38 High interra-
ter and test-retest reliability (ICC=0.995) has been re-
ported for the Mini-BESTest in people with Parkinson’s
disease.35 However, Mini-BESTest does not identify the
six systems of the original BESTest35 and therefore, the
Brief-BESTest has been proposed.

Brief-BESTest

The Brief-BESTest consists of eight items of the ori-
ginal BESTest, one item for each system and two items
(single-leg stance and functional forward reach) scored
bilaterally.13,39 Each task is scored on a four-point scale
(zero to three) and the total score is 24 points. Higher
scores indicate better balance performance.13

The Brief-BESTest has been used in multiple sclero-
sis,13 Parkinson’s disease,39 stroke39 and peripheral neu-
ropathy.39 Excellent correlation between the Brief-BES-
Test and Mini-BESTest has been found (r=0.94; p<0.001)
in people with Parkinson’s disease.39 The Brief-BESTest
has shown excellent interrater reliability (ICC=0.994) in
people with multiple sclerosis.13

TUG

The mobility was assessed with TUG.19 The TUG is a
simple dynamic measure for identifying individuals
who are at risk of falling.19 In this study, participants
were given verbal instructions to stand up from a chair,
walk three meters at their comfortable speed, turn, walk
back and sit down.19,40 The TUG has been widely used
in several populations such as in community dwelling
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elderly,40 in people with vestibular disorders41 or in peo-
ple with hip osteoarthritis.42 The TUG has a high corre-
lation with functional mobility and gait speed (r=-0.81,-
0.61; p<0.001) in frail older people.43 The intra- and in-
ter-rater reliability of TUG has been shown to be excel-
lent in elderly populations (ICC=0.99).43

UGS

The UGS is measured over a relatively short distan-
ce.44 There is heterogeneity in the measures of gait speed
across studies however, the six meters distance is the
most commonly used in aged studies.45 In this study,
each participant was instructed to walk at her/his com-
fortable speed in a six meters straight line without ver-
bal encouragement.44,46 The timing started to count af-
ter the researcher said ‘Go’ and when the participant
foot touched the starting line and stopped to count af-
ter the participant foot touched the finishing line.44 The
UGS has shown to be highly correlated with the peak
energy expenditure (p<0.001) in mid-to-late life popu-
lation.46 It has an excellent test-retest reliability
(ICC=0.96-0.98) in healthy older people.44 The UGS has
been used to predict hospitalization,47 declines in health
and function47 and falls24 in older people.

Data analysis
Descriptive statistics [mean, standard deviation (SD)

and 95% confidence intervals (CI)] were used to des-
cribe the sample characteristics and the test scores by
age and gender. Age was categorized by decade: 60-69;
70-79 and 80-89 years old.48 Graphic and statistical met-
hods (Shapiro-Wilk tests) were applied to explore nor-
mality of the data distribution. To determine if balan-
ce, mobility and gait speed scores differed significantly
among age decades and gender, Kruskal-Wallis and
Mann-Whitney U tests were performed as data were
not normally distributed. Normality of the data was as-
sessed with the Kolmogorov-Smirnov test. However, to
facilitate comparisons across studies25,30-31 the mean and
standard deviations were reported. When a statistical-
ly significant difference was found for age decades, mul-
tiple comparison tests were performed using the Bon-
ferroni correction. The level of significance considered
was .05. All statistical analyzes were conducted with
Statistical Package for Social Sciences (SPSS) software
(v. 22.0 for Windows, IBM Corporation, Armonk, NY,



USA) and plots created using GraphPad Prism version
5.01 (GraphPad Software, Inc., La Jolla, CA, USA).

RESULTS
One hundred and thirteen older people living in the

community participated in the study (75.8±8.9 years
old; n=78; 70.5% female). Thirty-four were between 60-
69 years old, forty-two between 70-79 and thirty-seven
between 80-89 years old. On average, participants were
overweight (body mass index: male: 25.7-27.3kg/m2; fe-
male: 26.2-27.2kg/m2) and had a high fat-free mass
(male: 29.4±5.4%; female: 37.5±6.0%). Table I shows the
descriptive characteristics of the participants.

Table II shows the normative scores for the BESTest
(total score and systems scores), Mini-BESTest, Brief-
BESTest, TUG and UGS for each age group and according
to the gender. Mean total and systems scores of the BES-
Test, Mini-BESTest and Brief-BESTest and UGS decrea-
sed whilst the TUG scores increased with age for both
genders (Table II). Statistically significant differences

across age decades (Figure 1) and between genders (Fi-
gure 2) were found for all measures (Table II). The only
exception was the UGS score of the male older adults
which did not change significantly as age increased.

Figure 1 represents graphically the statistically sig-
nificant differences found across age decades for all
measures. The BESTest mean score was statistically sig-
nificant lower in participants with 80-89 years old than
in participants with 60-69 years old (post hoc p<0.001)
and 70-79 years old (post hoc p=0.003). The Mini-BES-
Test and the Brief-BESTest mean scores were also sta-
tistically significant lower in participants aged 80-89
years old than in those aged 60-69 years old (post hoc
p<0.001) and 70-79 years old (post hoc p<0.001). The
TUG mean score was statistically significant higher in
participants aged 80-89 years old when compared to
participants with 60-69 years old (post hoc p<0.001)
and 70-79 years old (post hoc p<0.001). The UGS mean
scores were statistically significant lower in participants
aged 80-89 years old than in those aged 60-69 years old
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Age (years old)

Characteristic Group 60-69 (n=34) 70-79 (n=42) 80-89 (n=37)

M±SD (range) n M±SD (range) n M±SD (range) n

Gender Total 65.4±2.8 (60-69) 34 73.9±3.0 (70-79) 42 84.0±3.2 (80-89) 37

M 65.2±2,2 (60-68) 13 74.6±3.6 (70-79) 15 83.1±2.9 (80-87) 7

F 65.5±3,2 (60-69) 21 73.4±2.6 (70-78) 27 84.2±3.3 (80-89) 30

Weight (kg) Total 71.8±13.4 (46-98) 34 71.4±13.9 (44-106) 42 67.1±11.8 (50-93) 37

M 80.5±11.3 (60-98) 13 80.3±12.5 (55-98) 15 75.5±9.8 (60-93) 7

F 66.5±11.8 (46-98) 21 66.7±12.5 (44-106) 27 65.1±11.4 (50-86) 30

Height (cm) Total 161.3±9.9 (145-182) 34 161.2±9.4 (142-182) 42 159.0±10.6 (142-180) 37

M 171.5±6.2 (162-182) 13 170.1±6.0 (160-182) 15 171.4±5.1 (165-180) 7

F 155.0±5.4 (145-166) 21 156.3±7.1 (142-173) 27 156.1±9.3 (142-178) 30

BMI (kg/m2) Total 27.2±3.5 (21-36) 34 26.8±4.6 (19-41) 42 26.1±3.5 (22-37) 37

M 27.3±2.8 (23-33) 13 27.1±4.3 (20-35) 15 25.7±3.8 (22-33) 7

F 27.2±3.9 (21-36) 21 26.7±4.8 (19-41) 27 26.2±3.5 (22-37) 30

FFM (%) Total 33.1±6.3 (21-46) 34 35.4±7.4 (13-50) 42 36.1±6.4 (14-48) 37

M 28.4±4.0 (21-35) 13 30.9±4.8 (23-41) 15 28.8±8.6 (14-42) 7

F 36.0±5.7 (21-46) 21 37.9±7.6 (13-50) 27 37.8±4.4 (30-48) 30

TABLE I. Characteristics of participants (n=113)

BMI: Body Mass Index; F: Female; FFM: Free-fat mass Index; M: Male; M±SD: Media ± Standard Deviation.



(post hoc p<0.001) and 70-79 years old (post hoc
p<0.001).
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Figure 2 shows the statistically significant differen-
ces across gender that was found for all measures. The

Measure Age Kruskal-

60-69 (n=34) 70-79 (n=42) 80-89 (n=37) Wallis

M±SD 95%CI M±SD 95%CI M±SD 95%CI p

BESTest

Total score Total 86.5±15.6 81.1-92.0 82.6±14.5 78.1-87.1 72.6±15.0 67.5-77.6 <0.001
M 96.9±2.0 95.4-98.4 91.4±7.5* 87.1-95.8 89.8±1.3* 87.7-91.8 0.015
F 84.0±15.0 77.0-91.1 79.1±14.6 73.3-84.9 70.0±14.0 64.7-75.2 <0.001

Biomechanical Total 86.3±16.4 80.6-92.0 75.4±17.8 69.9-80.9 64.4±18.7 58.1-70.8 <0.001
Constraints M 95.2±8.5 89.4-100.8 87.7±9.8 81.8-93.6 75.2±20.0 56.8-93.6 0.040

F 84.3±15.6 77.0-91.6 71.8±16.9 65.2-78.5 62.2±17.6 55.6-68.8 <0.001

Stability Total 80.7±16.9 74.8-86.6 74.8±18.1 69.2-80.5 59.5±19.0 53.1-65.9 <0.001
Limits/Verticality M 89.6±10.4 82.6-96.6 78.8±11.4 70.0-87.6 70.6±13.3* 56.7-84.6 0.019

F 77.6±16.8 69.8-85.5 72.3±16.6 65.7-78.9 56.2±17.7 49.6-62.8 <0.001

Transitions/ Total 82.0±19.8 75.1-88.9 77.9±19.5 71.2-84.0 57.4±20.6 50.4-64.4 <0.001
Anticipatory M 91.9±9.1 85.8-98.0 90.3±9.8 84.0-96.5 72.2±22.5* 48.6-95.8 0.044

F 79.2±21.2 69.2-89.1 74.1±21.1 65.7-82.4 54.1±18.7 47.1-61.1 <0.001

Reactive Total 78.3±29.7 67.9-88.6 73.9±34.0 63.4-84.5 52.5±34.6 40.8-64.2 <0.001
M 91.9±26.8 73.9-109.9 90.1±26.4* 74.8-105.3 76.2±26.2* 52.0-100.4 0.036
F 71.9±29.6 58.1-85.8 65.8±35.5 51.8-79.9 47.6±34.0 34.9-60.3 0.025

Sensory Total 82.0±23.2 73.9-90.0 79.8±21.7 73.1-86.6 57.4±27.0 48.3-66.6 <0.001
Orientation M 97.0±4.6 93.9-100.0 82.5±13.0 82.5-97.5 86.7±7.3* 79.0-94.3 0.043

F 78.3±20.8 68.6-88.1 76.3±22.4 67.4-85.2 53.1±26.3 43.3-63.0 <0.001

Stability in Gait Total 85.±20.3 78.5-92.6 81.8±21.9 74.9-88.6 63.5±24.0 55.4-71.6 <0.001
M 89.0±23.0 75.1-102.9 87.3±23.6* 74.2-100.4 75.5±19.3 57.6-93.4 0.023
F 83.1±19.1 74.2-92.0 78.7±20.7 70.5-86.8 61.3±24.3 52.2-70.3 <0.001

Mini-BESTest Total 22.4±6.3 20.2-24.6 21.6±5.9 19.7-23.4 16.2±6.2 14.1-18.2 <0.001
M 24.1±6.5 20.2-28.1 23.9±5.7* 20.7-27.0 20.3±5.4* 15.3-25.3 0.033
F 21.2±6.0 18.4-24.1 20.3±5.7 18.1-22.5 15.2±6.1 12.9-17.5 <0.001

Brief-BESTest Total 17.5±6.3 15.3-19.7 16.0±6.0 14.1-17.8 10.2±5.5 8.4-12.1 <0.001
M 19.1±6.6 15.1-23.0 18.4±6.0* 15.1-21.7 14.3±4.2* 10.4-18.2 0.019
F 16.4±6.0 13.6-19.3 14.6±5.6 12.4-16.8 9.3±5.4 7.3-11.3 <0.001

TUG Total 8.9±2.8 7.9-9.9 9.5±4.0 8.2-10.7 16.8±13.7 12.3-21.4 <0.001
M 6.9±1.2 6.0-7.7 7.5±1.2 6.8-8.2 13.4±5.9 7.9-18.8 0.003
F 9.1±2.2 8.1-10.1 9.6±3.2 8.3-10.8 14.2±5.7 12.0-16.4 <0.001

UGS Total 122.3±46.8 105.9-138.6 116.6±47.3 101.9-138.6 73.8±32.6 62.9-84.7 <0.001
M 129.4±37.1 105.9-153.0 121.3±39.1 98.7-143.9 94.3±36.1 61.0-127.7 0.176
F 113.1±46.5 91.9-134.2 107.4±37.1 92.8-122.1 69.0±30.5 57.7-80.4 <0.001

TABLE II. BESTest, Mini-BESTest, Brief-BESTest, TUG and UGS Scores for the Portuguese population by age decade and
gender (n=113)

BESTest: Balance Evaluation System Test; CI: Confidence Interval; F: Female; M: Male; M±SD: Mean ± Standard Deviation; TUG: Timed Up & Go; UGS:

Usual Gait Speed; *p<0.05



BESTeste, Mini-BESTest, Brief-BESTest and UGS mean
scores were statistically significant higher and TUG
mean score lower in male (p<0.05).

DISCUSSION 
This study provides normative values of the BESTest,

Mini-BESTest, Brief-BESTest, TUG and UGS for the Por-
tuguese healthy older population living in the commu-
nity. It was shown that the BESTest, Mini-BESTest, Brief-
BESTest and UGS scores decreased and TUG scores in-
creased with age, regardless of gender. These data can
guide health professionals to interpret balance (BES-
Test, Mini-BESTest and Brief-BESTest), mobility (TUG
test) and gait speed (UGS) scores and develop tailored
interventions to prevent falls.

Previous studies have assessed balance with BES-
Test, Mini-BESTest and Brief-BESTest in healthy older
individuals.11,30,49-51 However, these data came from small
samples. Moreover, data regarding these measures have
never been reported by age decades and gender in the
healthy older Portuguese population. The mean scores
previously reported for the healthy population between
70 and 80 years old ranged from 62.0±10.5 to 85.4±6.0
for the BESTest and from 17.7±2.2 to 21.0±3.1 for the
Mini-BESTest.30,51 Similar values have been found in this
study. Only one study, conducted in Canada, aiming to
establish normative values for the BESTest, Mini-BES-
Test and Brief-BESTest in the healthy older population
has been reported.30 The proposed normative values
were higher for the BESTest (60-69: 91.4±3.4; 70-79:
85.4±6.0; 80-89: 79.4±10.6), Mini-BESTest (60-69:
24.7±2.2; 70-79: 21.0±3.1; 80-89: 19.6±4.2) and Brief-
BESTest (60-69: 20.5±2.2; 70-79: 18.8±3.3; 80-89:
15.0±4.7) than the ones found in this study.30 Several
reasons might explain these differences such as the dif-
ferent sample sizes per age group ( being our sample bi-
gger ). Another explanation could be the fact that the
average Portuguese population is much shorter than
the Canadian population.30,52 Simple anthropometric
reasons might influence differences in balance results
across populations.52 This reinforces the importance of
proposing balance normative values for each popula-
tion.

The TUG test has been used to assess mobility of se-
veral populations,19,40-43 namely of the healthy older peo-
ple living in the community.31 The mean scores of the

TUG reported for the healthy population ranged from
7.73±2.7s to 9.67±2.8s for people between 70 and 78
years old40,51 which are similar to the results found in this
study. Similar results per gender were also found for 60-
69 (male: 8±2s; female: 8±2s) and 70-79 (male: 9±3s; fe-
male: 9±2s) age groups.31 However, for the 80-89 age
group, our results were higher than the ones previous-
ly reported (male: 10±1s; female: 11±3s).31 A possible
explanation is the short length of the legs of the Portu-
guese population,52 especially in the oldest population,
leading to the need to walk more steps and conse-
quently spending more time to go through the same dis-
tance.53 The higher percentage of fat free mass found in
this group of the Portuguese population may also con-
tribute to explain this finding.54-55 Data from the UGS
also confirmed these results. In fact, the Portuguese po-
pulation presented a slightly slower UGS than values
previously reported in several countries (male: 60-69:
133.9; 70-79: 126.2; 80-99: 96.8 / female: 60-69: 124.1; 70-
79: 113.2; 80-99: 94.3).25 This is of concern especially in
the oldest female group where results (69±30.5cm/s)
were found to be near or below the cut offs proposed
(0.6m/s or 0.8m/s)21,47,56 for poor health and function
and values higher than 0.8m/s have been found to pre-
dict better life expectancy.20 Nevertheless, these slight
differences can also be explained by the lack of uniform
protocol to measure UGS, which could be helpful for
health professionals in clinical practice.57 The standar-
dization of the UGS could help to define cut offs for
comparison studies and communication between
health professionals.

A considerable increase in the variation of balance,
mobility and gait speed scores with age, as shown in Ta-
ble II and Figure 1, was found. This has been previous-
ly reported.30-31 The greater variation among balance
scores in the older age groups can be explained by the
health changes related with age.58-60 Motor (strength,
flexibility, and coordination) and sensory (vision, self-
perception, and vestibular function) abilities have been
shown to deteriorate with age.58 This has impacts on
the dynamic balance of people (reactive and limits of
stability systems).59-60 Decrease of walking speed, redu-
ced physical dexterity, latency of phasic contractions of
lower-limb muscles, decrease of muscle mass and num-
ber and function of motor units and increase of reac-
tion time31,40,61-63 have also been found to affect mobili-
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ty and gait speed in the oldest people. Therefore, simi-
larly to this study, increase of the TUG mean scores31,40

and decrease UGS31 with age, have been reported.
The findings of this study may be used as reference

values by health professionals when assessing balance
comprehensively, mobility and gait speed in Portugue-
se older people living in the community. This knowled-
ge may also inform health professionals to tailor inter-
ventions targeted to the needs indentified. Therefore,
the normative data presented is a reference by which
clinicians can: i) evaluate and compare each indivi-
dual’s performance within the Portuguese older popu-
lation; ii) develop tailored interventions for preventing
falls; iii) evaluate the effectiveness of an intervention by
comparing individuals’ performance before and after
treatment; and iv) establish comparisons across diffe-
rent populations.

Limitations and future directions 
Some limitations of this study need to be acknow-

ledged. This study was conducted in a Portuguese heal-
thy older population living in the community in the
North and Center regions of Portugal and therefore, our
findings may not be applicable to other populations or
people living in different contexts (e.g., people living in
a residential home) or regions of the country. Moreo-
ver, the findings only cover a relatively small conve-
nience sample within an age range between 60-89 years
old. Normative data outside this age range are still not
available. Another limitation is that participants were
included and excluded based on their health self-re-
port. Although detailed assessment was conducted par-
ticipants could have been unaware of some health con-
ditions that could affect the results. Therefore, medical
examination during the screening process may be con-
sidered in future studies. However, stricter criteria
would have decreased external validity of our findings.
Finally, we did not focus on patients with common
chronic diseases nor did we exclude them (e.g., diabe-
tes) and therefore, it is possible that this may have af-
fected the results. Nevertheless, we believe this has been
minimized by the comprehensive assessment conduc-
ted to all participants and inclusion of only those that
followed the inclusion criteria.

Nevertheless, this study may enhance the utility of
comprehensive balance, mobility and gait speed mea-

sures for professionals to screen people and develop
tailored interventions for preventing falls in Portugue-
se healthy older people living in the community.

CONCLUSIONS 
The present study provides normative values for the

BESTest, Mini-BESTest, Brief-BESTest, TUG and UGS
for Portuguese healthy older people living in the com-
munity aged 60-89 years old. Our findings showed that
balance, mobility and gait speed decreases as age in-
creases and are significantly worse in females.

The normative data provided by age decades and
gender will allow more widespread use of these mea-
sures and may enhance the utility of comprehensive
balance, mobility and gait speed measures for health
professionals to screen people and develop tailored in-
terventions for preventing falls in Portuguese healthy
older people living in the community.
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RESUMO

VALORES NORMATIVOS DO BALANCE EVALUATION SYSTEM TEST (BESTEST), MINI-BESTEST, BRIEF-BESTEST,
TIMED UP AND GO TEST E USUAL GAIT SPEED EM PESSOAS IDOSAS PORTUGUESAS SAUDÁVEIS
Objetivo: O objetivo deste estudo é estabelecer valores normativos relacionados com a idade e o género para o Balance Eva-
luation System Test (BESTest), Mini-BESTest, Brief-BESTest, Timed Up and Go (TUG) test e Usual Gait Speed (UGS) para a popula-
ção idosa Portuguesa, saudável, entre os 60 e os 89 anos.
Tipo de estudo: Realizou-se um estudo transversal exploratório.
Local: Portugal.
População: Pessoas idosas Portuguesas, saudáveis, com idades entre os 60 e os 89 anos.
Métodos: Os participantes foram recrutados na comunidade. Os dados sociodemográficos, antropométricos e de informação
clínica geral foram recolhidos através de um questionário estruturado baseado na Classificação Internacional de Funcionalida-
de, Incapacidade e Saúde. O equilíbrio foi avaliado com os BESTest, o Mini-BESTest e o Brief-BESTest, a mobilidade com a TUG
e a velocidade da marcha com os seis metros da UGS. Os valores normativos foram reportados por décadas de idade (60-69;
70-79 e 80-89 anos) e por género. 
Resultados: Cento e treze pessoas idosas saudáveis (75,8±8,9 anos; 70,5% feminino) participaram neste estudo. A média do
BESTest (86,5±15,6; 82,6±14,5; 72,6±15,0), Mini-BESTest (22,4±6,3; 21,6±5,9; 16,2±6,2), Brief-BESTest (17,5±6,3; 16,0±6,0;
10,2±5,5) e UGS (122,3±46,8cm/s; 116,6±47,3cm/s; 73,8±32,6cm/s) diminuíram, enquanto a média da TUG (8,9±2,8s; 9,5±4,0s;
16,8±5,3s) aumentou com o avançar da idade. O sexo feminino apresentou piores resultados. A média de todas as medidas foi
significativamente diferente entre grupos de idade e género (p<,05).
Conclusões: Este estudo fornece valores normativos para o BESTest, Mini-BESTest, Brief-BESTest, TUG e UGS, que podem con-
tribuir para o desenvolvimento de intervenções específicas para melhorar o equilíbrio, mobilidade e velocidade da marcha em
pessoas idosas Portuguesas, saudáveis, que vivem na comunidade.

Palavras-chave: Valores normativos; Equilíbrio; Mobilidade; Velocidade da marcha; Pessoas idosas; Portugal.


