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Abstract

Background:  The  Functional  Gait  Assessment  (FGA)  is  a  standardized  instrument  for  assessing

postural stability  during  various  walking  tasks.  It was  developed  to  increase  the  reliability  and

to decrease  the  potential  ceiling  effect  observed  with  the Dynamic  Gait  Index  (DGI).

Objective:  To  translate  and  cross-culturally  adapt  the  FGA  into  Portuguese-Brazilian,  and  to

evaluate  its  reliability  in  community-dwelling  Brazilian  older  adults.

Methods:  The  process  of  translation  and  cross-cultural  adaptation  followed  the  recommenda-

tions of  international  guidelines.  The  pre-final  version  was  applied  to  a  sample  of  55  older  adults

of both  sexes  living  independently  in the community.  For  the  assessment  of  reliability  (i.e.  inter-

and intra-rater  reliability,  standard  error  of  measurement  (SEM),  and  internal  consistency),  70

older adults  aged  60---87  years  were  evaluated.

Results:  There  was  a  conceptual  equivalence  between  the original  and  the  translated  versions.

All FGA  items  that  used  measurements  in inches  and  feet  were  modified  to  use  matching  values

in centimeters  to  reflect  the  measurement  unit  used  in  Brazil.  The  FGA-Brazil  showed  excellent

inter- and  intra-rater  reliability  (ICC2,1 >  0.90),  low  SEM  (ranging  from  1.03  to  1.52),  and  good

internal  consistency  (Cronbach’s  alpha  =  0.858).

Conclusion:  The  FGA-Brazil  is a  semantically  and  linguistically  valid  and  reliable  instrument  to

assess walking  balance  among  community-dwelling  older  adults.
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Introduction

Falls  in  older  adults  is  a  leading  public  health  problem  world-
wide.  Balance  impairment  is  widely  recognized  as  one  of  the
most  critical  modifiable  risk  factors  for  falls,  and;  there-
fore,  is  a  key target  of  fall prevention  interventions.1 The
major  consequences  of falls  among  older  adults  are frac-
tures,  disability,  dependency,  fear  of  falling,  social  isolation,
anxiety,  activity  avoidance,  and institutionalization  that  can
negatively  impact  an individual’s  quality  of  life.2,3 There-
fore,  timely  identification  of  individuals  at risk  for  falls is
an important  goal  for  physical  therapists  to  plan  effective
strategies  to  avoid  or  decrease  the occurrence  of  falls  in the
older  population.

Many  instruments  have  been  developed  to  screen  and
identify  older  adults  at risk  for  falling,  including  the
Performance-Oriented  Mobility  Assessment  (POMA),4 Timed
Up  and  Go (TUG),5 Berg  Balance  Scale,6 and Dynamic  Gait
Index  (DGI).7 However,  these  clinical  tests  show  a  ceiling
effect  in  older  adults  living  in the community.8 Conse-
quently,  Wrisley  et  al.9 modified  the  DGI and  developed
an  instrument  called  the  Functional  Gait  Assessment  (FGA)
to  increase  the reliability  and  to  decrease  the  potential
ceiling  effect  observed  with  the  DGI  in individuals  with
vestibular  problems.  Furthermore,  the authors  noted  that
the  instructions  of the DGI  items  were  ambiguous  and
wanted  to  improve  the  operational  definitions  and  add  more
challenging  items.9 Thus,  the FGA  is  a  tool  that  evaluates
the  individual’s  postural  stability  during tasks  that  require
change  in  gait  patterns.  In  other  words,  it  is  a  clinical  out-
come  measure  that assesses  balance  while  walking.10

Developing  new  country-specific  instruments  is  costly
and  time-consuming,  as  well  as  making  it difficult  to  com-
pare  data  between  populations  from  different  countries
or  cultures.  Thus,  it is  recommended  to  adapt  and val-
idate  existing  instruments  for the desired  culture.11 The
translation,  cross-cultural  adaptation,  and  evaluation  of  the
clinimetric  properties  of an  instrument  is  essential  to  ensure
that  the  new  instrument  is culturally  accepted  and  equiva-
lent  to  the  original  version.12 Therefore,  the objective  of
this  study  was  to  describe  the  process  of  translation  to
Portuguese-Brazilian  and cross-cultural  adaptation  of  the
FGA  for  community-dwelling  older  adults.  We  also  evaluated
the  following  selected  clinimetric  properties  of  the  trans-
lated  version:  inter-  and  intra-rater  reliability,  standard
error  of  the  measurement  (SEM),  and  internal  consistency.

Methods

Functional  Gait Assessment  (FGA)

The  FGA  consists  of  10-items:  gait  on  level  surface,  changes
in  gait  speed,  gait  with  horizontal  head turns,  gait  with  ver-
tical  head  turns, gait  and  pivot  turn,  step  over  obstacles,
gait  with  narrow  base  of  support,  gait  with  eyes  closed,
ambulating  backwards,  and  steps.  The  test  is  conducted  on
a  6 m  long  and  30  cm  wide  walkway  and requires  minimal
equipment,  consisting  of a  chronometer,  two  11  cm  high
shoeboxes,  and  a  set  of  steps  with  handrail.  The  quality  of
performance  on  each  item  is  graded  on  a  four-point  ordi-
nal  scale  ranging  from  0  (severe  impairment),  1 (moderate

impairment),  2  (mild  impairment),  to  3  (normal),  with  a
maximum  score  of  30  points.  The  higher  the score,  the  bet-
ter  the individual’s  postural  stability  during gait  tasks.  Prior
analysis  showed  inter-  and  intra-rater  reliability  (intraclass
correlation  coefficient  ---  ICC)  of the FGA,  in individuals  with
vestibular  disorders,  of 0.84  and  0.83,  respectively.9 In addi-
tion,  kappa  values,  indicating  inter-rater  agreement  of  the
total  items  was  0.50  (%  agreement  = 58%)  and the  lowest
kappa  values  were  found for  item  5 (0.34)  and  item  2  (0.37).
Kappa  values  for  intra-rater  agreement  of  the total  items
was  0.50  (%  agreement  =  67%)  and  the lowest  kappa  val-
ues  were  found  for  item  8 (0.16)  and  item  7 (0.30).  Internal
consistency  of  the FGA  scores  was  0.79.9

Translation and cross-cultural  adaptation

After obtaining  permission  for  translation  and  adaptation
of the  FGA  by  the  authors  of  the  original  instrument,  we
followed  the  recommendations  proposed  by  Beaton  et al.13

to guarantee  semantic,  idiomatic,  and  conceptual  equiv-
alence  between  the  original  and translated  versions.  In
the  first stage,  two  bilingual  translators  with  different
backgrounds,  for  whom  English  was  their  native  language,
translated  the original  version  of  the FGA  to  Portuguese-
Brazilian,  producing  two  translated  version,  T1  and  T2.
Subsequently,  a committee  composed  of  two  physical  ther-
apists  and  a research  professor,  whose  Portuguese  was  their
native  language,  met to  discuss  the  discrepancies  between
translations  T1  and  T2  and  produce  one  common  translated
document  (T-12).  In stage  three,  the T-12 document  was
individually  back translated  to  English  by  two  persons,  once
again  with  different  backgrounds,  whose  English  was  their
native  language.  One  of  the  back  translators  was  a  physical
therapist  and the other  a software  engineer.  Two  versions  in
English  were created  (B1 and  B2) through  this process.

An  expert  committee  was  then  assembled  and  gathered
to  consolidate  all  versions  (T1, T2,  B1, and  B2)  and create
a  pre-final  version  of  the translated  document.  The  partici-
pants  were  asked  about the difficulties  in understanding  the
items  of  the FGA-Brazil  and  further  adjustments,  change  in
terms,  and  need to  give  examples,  were  discussed  with  the
potential  to  be  incorporated  in a  final  version  of  the  FGA-
Brazil.  The  final  stage  of  the  adaptation  process  consisted
of  submitting  all  the reports  and  translated  versions  to  the
original  authors  of the FGA  for  their  final  approval.

Testing  pre-final  version  of the  FGA-Brazil

The  pre-final  version  was  used in  a sample  of  55  community-
dwelling  older  adults,  of  both  sexes,  selected  at the
ambulatory  care  of  the  Faculdade  Ciências  Médicas  de Minas
Gerais,  Belo  Horizonte,  Minas  Gerais,  Brazil  where  data  col-
lection  took  place.  Potential  participants  at  the waiting
room  of  the  ambulatory  care  were approached  by  the prin-
cipal  investigator  who  provided  information  about  the  study
and  invited  participation.  Data  were  collected  from  May  to
September  2018.  The  sample  size  was  based  on  the  rec-
ommendations  by Beaton  et  al.13 Inclusion  criteria  were:
60  years  or  older,  living  independently  in the community,
able to  stand  up for at least  one  minute,  and a mini-
mum  score  of  17  on  the Mini-Mental  State  Examination.14
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Older  adults  with  history  of  recent  fractures,  surgeries  in
the  lower  limbs,  cardiac  and neurologic  diseases,  or  tak-
ing  prescription  medicine  that  could  affect  balance  were
excluded  from  the  study.  The  study  was  approved  by  the
Ethical  Research  Committee  of  Faculdade  Ciências  Médicas
de  Minas  Gerais,  Belo  Horizonte,  Minas  Gerais,  Brazil  (CAEE:
71178417.8.0000.51240)  and  all  participants  signed  the  con-
sent  form.

Two  physical  therapists  and  one  research  assistant  were
responsible  for  data  collection.  Initially,  sociodemographic
and  clinical  information,  including  sex,  age,  body mass,
height,  chronic  diseases,  falls  in the  previous  year,  physi-
cal  activity  investigated  by  a  dichotomous  response  ‘‘yes’’
or ‘‘no’’,  fear  of falling  evaluated  by  the Brazilian  version
of  the  Falls  Efficacy  Scale  ---  International  (FES-I-Brazil),15

and  gait  speed  evaluated  with  the 4-meter  walk  test, were
obtained  from  the participants.  Subsequently,  the partici-
pants  were  asked  to  walk  over a  delimited  area  of  6 m in
length  by  30  cm in  width.  The  commands  were  conducted
alternately  by  the  two  physical  therapists.  The  three  raters
were  distributed  on  either  side  of  the  walkway,  2 m apart.
The  entire  set  of  tests  was  performed  twice  with  a resting
interval  of  30  min  between  the first  and second  set.  Each
rater  had  a  chronometer  and a  paper  copy  of the pre-final
version  of  the FGA-Brazil.

After  completion,  each rater  was  asked  to  assess  the
adequacy  of the 10  items  of the FGA-Brazil  by  describing
any  difficulties  while  applying  the  test,  and  by  reporting
the  perceived  difficulties  from  the participants  to  perform
the  tasks.  According  to  the guidelines  adopted,  items  with
15%  or more  negative  responses  would  indicate  the need  to
revise  the  translation.13

Reliability  properties

Clinimetric  properties  included  inter- and  intra-rater  reli-
ability  analysis,  SEM,  and  internal  consistency  of the  final
version  of  the  FGA-Brazil.  The  reliability  assesses  the  con-
sistency  of  the measurements  and the SEM  indicates  the
amount  of variability  in the test.  Internal  consistency  evalu-
ates  the  extent  of  the  interrelation  among the  items  of  the
FGA.  Three  raters,  two  physical  therapists  with  10  years  of
experience  and one  research  assistant  (fourth-year  physical
therapy  student)  applied  the final  version  of  the  FGA-Brazil
to  a  group  of 40  older  adults.  Data  from  30  participants  of  the
55  that  participated  in the pre-final  phase  were  also  used,
totalizing  70  adults.  To  avoid  combining  different  data  sets,
the  first  25  participants  of the  pre-final  phase  were  elimi-
nated  because  of  the  wording  changes  made  to  clarify  some
of  the  items  of  the  FGA-Brazil  to the  participants.  Data  col-
lection  took place  at the same  ambulatory  and the  same
selection  criteria  were  applied  to this  group.  The  sample
size  was  based on  recommendations  of  the COnsensus-based
Standards  for  the selection  of health  Measurement  Instru-
ments  (COSMIN)  that  considers  50---99  participants  a  good
sample  size.16

Data  analysis

Sample  characteristics  were  described  using  absolute  fre-
quency  and  percentage  for categorical  variables,  and  mean

and  standard  deviation  for  continuous  variables.  Intra-
and  inter-rater  reliability  of  the total  FGA-Brazil  score
were  evaluated  using  ICC2,1 with  a two-way  random-effects
model.  The  ICC  was  interpreted  as  follows:  poor (<0.50),
moderate  (0.50  to  0.75),  good (0.76  to  0.90),  and excel-
lent  reliability  (>0.90).17 For  the reliability  of  the  single
items  we  used weighted  kappa. The  following  criteria  were
used  to interpret  the kappa  results:  <0,  poor;  0.0  to  0.20
slight;  0.21  to  0.40  fair; 0.41  to  0.60  moderate;  0.61  to
0.80  substantial;  and 0.81---1.00,  almost  perfect.18,19 Intra-
rater  reliability  was  obtained  using  the total  score  and  item
score  collected  by  the three  raters in two  measurements
performed  within  a  30-min  rest  interval.  Inter-rater  reliabil-
ity  was  determined  by comparing  the  total  score  and  items
between  raters.  Raters  refrained  to  talk  about  their  scores
throughout  the  study.

The SEM was  obtained  by  the square  root  of the  mean
square  error  from  the  ANOVA  test  conducted.20 Internal  con-
sistency  of the  FGA-Brazil  was  assessed  using  Cronbach’s
alpha.  The  ‘‘corrected  item-total  correlation’’  are  the  cor-
relations  between  each item  and  the total  score  from  the
FGA-Brazil.  Correlations  below  0.30  indicated  a low degree
correlation  between  the item  and the remaining  items.21

Analyzes  were  conducted  using  SPSS  25  with  a 95%  confi-
dence  level.

Results

Participants  included  70  older  adults,  consisting  of 51
females  and  19  males, aged  60---87  years.  The  sociodemo-
graphic  and  clinical  characteristics  of  the  participants  are
shown  in  Table  1.  The  mean  time  to complete  the FGA-Brazil
was  35  min.

Synthesis  of the  translations

During  the  conciliation  meeting  following  the initial trans-
lations  T1  and  T2,  few  items  diverged  between  the  pair
of  translators,  and  the main  divergences  are described  in
Table  2.

Pre-testing  phase

The  following  are  the changes  made  to  wording  to  clarify
some  of the  items of  the  FGA-Brazil  to  the  participants:

Item  3 -  Gait  with  horizontal  head  turns: participants  had
difficulties  understanding  and performing  the task  of  turning
the  head to  the  right  and  after three  steps  turning  the head
to  the  left  without  stopping  walking.  To overcome  that, we
demonstrated  to the  participants  how  to  execute  the  task
before  the beginning  of  the task.

Item  4 -  Gait  with  vertical  head turns:  as  in the prior  item,
participants  had  difficulties  understanding  and performing
the  task  of moving  the  head  up and  after three  steps  move
the  head  down  without  stopping  walking.  To  overcome  that,
we  demonstrated  to  the  participants  how  to  execute  the
task  before  the beginning  of  the task.

Item  10  -  Steps:  some participants  had  problems  under-
standing  ‘‘walk  up  these  stairs’’,  because  in Portuguese  we
usually  say ‘‘walk  up  the steps  of  the stairs’’  or  ‘‘subir  os
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Table  1  Sociodemographic  data,  chronic  diseases  and  health-related  variables  of  the participants  (N  = 70).

Variables Total  sample  Female  Male

Sociodemographic  data

Sexa 70  (100)  51  (72.9)  19  (27.1)

Age (years)  70.0  ±  7.8 69.8  ±  7.3  71.2  ±  8.9

Body mass  (kg)  69.1  ± 11.2  67.3  ±  11.1  73.4  ±  10.7

Height (m) 1.63  ± 0.1 1.61  ± 0.1  1.68  ±  0.1

BMI (kg/m2) 25.8  ± 3.8 25.7  ± 4.2 26.1  ±  2.2

Schoolinga

No  education 2  (2.9) 2  (3.9) ---

Elementary  School  55  (77.5)  40  (78.4)  15  (78.9)

High School  11  (14.2)  7  (13.7)  4 (21.1)

Incomplete University  2  (2.9)  2  (3.9)  ---

Chronic Diseasesa

Hypertension  49  (70.0)  37  (72.5)  12  (63.2)

Diabetes mellitus  16  (22.9)  14  (27.5)  2 (10.5)

Health-related variables

Falls  in  the  previous  12  monthsa

0  46  (65.7)  28  (54.9)  18  (94.7)

1 11  (15.7)  10  (19.6)  1 (5.3)

2 7  (10.0)  7  (13.7)  ---

≥ 3  6  (8.5)  6  (11.9)  ---

FES-I (score)  24.8  ± 8.6  25.9  ± 7.8  21.9  ±  9.9

Physical Activitya

No  50  (71.1)  36  (70.6)  14  (73.7)

Yes 20  (28.6)  15  (29.4)  5 (26.3)

Gait speed  (m/s)  1.04  ± 0.5  0.95  ± 0.2  1.26  ±  0.8

a Numbers indicate absolute frequency and relative frequency (%) in each  category, other values are mean ±  standard deviation; BMI:
body mass index; FES-I Falls Efficacy Scale --- International.

degraus  da  escada’’.  Therefore,  we  adapted  the question  to
facilitate  understanding.

Intra-  and  inter-rater  reliability  and  internal
consistency

Table  3  describes  the intra-  and  inter-rater  reliability  of the
total score  and  kappa  values  for  the  10  items  of  the  FGA-
Brazil.  Intra-  and  inter-rater  reliability  of  the  three  raters
for  the  total  score  were  excellent  (ICC2,1 > 0.90),  with  95%
confidence  intervals  ranging  from  0.905  to  0.974  and  from
0.930  to 0.986,  respectively.  Kappa  values  for the  intra-rater
reliability  of  the single  items  ranged  from  fair  (items  3  and
4)  to  substantial  (items  6, 7, 9,  and  10)  for  rater  1; from  fair
(item  3)  to  substantial  (items  1, 5, 6,  7, and  10)  for  rater
2;  and  from  fair  (items  3, 4, 8, and  9)  to  substantial  (items
6,  7, and  10)  for  rater  3. The  inter-rater  reliability  showed
kappa  values  ranging  from  moderate  to  almost  perfect,  with
item  9 showing  the  lowest  reliability  when the results  were
compared  between  rater  1 and  rater  3.

Cronbach’s  alpha  for  the total  items  combined  was  0.858,
showing  that  the FGA-Brazil  has  good  internal  consistency
(Table  4).  The  total  correlations  between  the  items  and the
total  score  of  the FGA-Brazil  were  above  0.30,  highlighting
that  all  the  items correlated  very  well  with  the overall  scale.
As  showing  in Table  4,  for  every  single  item  deleted,  the
Cronbach’s  alpha  value  was  less than  the  value  with  the 10
items  together.

Discussion

The  original  version  of the  FGA  was  successfully  trans-
lated  and cross-culturally  adapted  for  use  with  the Brazilian
population.  The  FGA-Brazil  is  a  reliable  instrument;  that
could  be used  in both  research  and  clinical  settings.  The
instrument  is  easy  to administer  and requires  minimal  equip-
ment.  Previous  study  conducted  in older adults  reported
that  participants  completed  the FGA  in  approximately  10
min.10 However,  in the current  study,  the average  comple-
tion  time  for  the  FGA-Brazil  was  35  min.  The  low  educational
level  of our  sample  (for  77.5%  of  participants  the  highest
level  of  education  was  elementary  school) might explain
the  increased  time  of  application.  Most  of  the  participants
needed  a visual  demonstration  of  how  to  complete  some
tasks  in addition  to  the instructions.  Traditionally,  the FGA
has  been  used as  an assessment  instrument,  but  we  believe
that  it  can  also  help  physical  therapists  in their  interven-
tions.  For example,  if the patient  demonstrates  difficulty
performing  a  specific  item  of  the  scale,  that  task  could  be
specifically  targeted  and  trained  during  rehabilitation  ses-
sions.

Divergences  between  the  translated  versions  (T1  and T2)
were  identified  in  few  items of  the  instrument,  which  were
discussed  among  the  members  of  the  expert  committee  dur-
ing  the reconciliation  meeting  to  establish  solutions.  For
example,  in item  5, there  were  two  different  translations
proposed  for  the wording  ‘‘gait  and  pivot  turn’’: ‘‘caminha
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Table  2  Divergences  observed  during  the  reconciliation  meeting  of  the  translated  versions  (T1  and  T2)  and  proposed  solutions.

Original  Item  Divergence  Solution  Final  Wording

1.  Gait  level  surface  a.  Translation  proposed  for  the

word  ‘‘gait’’:  caminha

Translation  of  the  word  ‘‘gait’’

omitted

b. Translation  proposed  for  the

word  ‘‘impairment’’  in the

classification  system  used  in

the FGA:  prejuízo  and

insuficiência

a. Change  the  word

‘‘caminha’’  to  ‘‘andar’’

*the  word  ‘‘caminha’’  was

changed  to  ‘‘andar’’

throughout  the  text

b.  Change  the  word

‘‘prejuízo’’and

‘‘insuficiência’’  to

‘‘deficiência’’

a.  Andar  em uma  superfície

plana

b. Deficiência  leve,

Deficiência  moderada;

Deficiência  grave

*these  words  were  used

throughout  the

classification  system  of  the

FGA-Brazil

3. Gait  with

horizontal  head

turns

a. Different  translation

proposed  for  the  wording  in

the  instruction  part  ‘‘normal

pace’’:  passo  normal  and  ritmo

normal

b. Translation  proposed  for  the

wording  ‘‘(eg,  staggers  38.1

cm [15  in.  outside  30.48-cm

(12-in)  walkway  width,  loses

balance,  stops,  or  reaches  for

wall)’’:  (ex.  Cambaleia  38,1

cm  [15  in. fora  do

comprimento  da  pista  de  30,48

cm  (12  in.,  perde  o  equilíbrio,

para,  ou toca  a  parede)

a.  The  committee  opted  for

the expression  ‘‘ritmo

normal’’

b.  The  committee  opted  for

the  expression:  understands

‘‘tropeça  para  fora  da

largura  da  pista  de  30  cm

a.  Comece  a  andar  no  seu

ritmo  normal

b.  (ou  seja,  tropeça  para

fora da  largura  da  pista  de

30  cm,  perde  o equilíbrio,

para  ou  toca  a  parede)

4. Gait  with  vertical

head  turns

Translation  proposed  for  the

wording  ‘‘vertical  head  turns’’:

cabeça inclinada  para  cima  e

para  baixo

Translation  proposed  for  the

wording  ‘‘vertical  head  turns’’:

movimento  vertical  da  cabeça

The  committee  opted  for

the  expression‘‘movimento

vertical  da  cabeça  para

cima  e  para  baixo’’

Marcha  com  movimento

vertical  da  cabeça  para

cima  e  para  baixo

5. Gait  and  pivot  turn  Translation  proposed  for  the

wording  ‘‘gait  and  pivot  turn’’:

caminha  e gira  and marcha  e

vira

The  committee  opted  for

the  expression  ‘‘marchar  e

girar’’

Marchar  e  girar

7. Gait  with  narrow

base  of  support

Translation  proposed  for  the

wording  ‘‘narrow  base  of

support’’:  base  estreita  e

limitada  and  menor  base  de

suporte

The  committee  opted  for

the  expression  ‘‘base  de

suporte  estreita’’

Marcha  com  base  de

suporte  estreita

Initial instructions

and  unit  measures

All  the  items  that  had

measurements  in inches  and

feet,  the  respective  number

was  transformed  into

centimeters  and  rounded.

Example:  Requirements:  A

marked  6-m  (20-ft)  walkway

that  is marked  with  a  30.48-cm

(12-in)  width.

Rounded  the  numbers  and

omitted  the  unit

measurements  in  inches  and

feet.

Exigências:  uma  pista

marcada  com  6  metros  de

comprimento  e  30  cm  de

largura.

e  gira’’  and  ‘‘marcha  e vira’’. The  committee  opted  for the
expression  ‘‘marchar  e  girar’’.  The  experts  also  changed  the
translation  of  some  specific  words  to  words  that  are more
usual  for  the  Brazilian  population.  For  example,  in item  1,
the  word  ‘‘gait’’  was  translated  as  ‘‘caminha’’,  but  the com-
mittee  opted  to  use  the word  ‘‘andar’’.  Similar  solutions  as
mentioned  above  occurred  for other  items  of  the instrument

(items  3, 4  and  7).  In  addition,  it  is  important  to  highlight
that  all  FGA  items  using  measurements  in  inches  and  feet
were  changed  to the equivalent  values  in centimeters  to
reflect  the measurement  unit  used in Brazil.

Since  the FGA  was  developed,  several  studies  have  been
performed  to evaluate the reliability  of  this  instrument  in
individuals  with  diverse  health  conditions,  such as  vestibu-
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Table  3  Intra-  and  inter-rater  reliability  of  the  FGA-Brazil  single  items  and  total  score  (N  = 70).

FGA-Brazil  Intra-rater  reliability  Inter-rater  reliability

R1  R2  R3  R1xR2  R1xR3  R2xR3

aScore  Total  0.941  0.957  0.947  0.967  0.956  0.978

Item 1 0.507  0.642  0.594  0.777  0.760  0.849

Item 2 0.477  0.524  0.538  0.662  0.554  0.709

Item 3 0.313  0.372  0.400  0.715  0.723  0.699

Item 4  0.312  0.583  0.396  0.657  0.630  0.710

Item 5  0.501  0.695  0.433  0.656  0.580  0.592

Item 6  0.752  0.807  0.691  0.915  0.773  0.735

Item 7  0.657  0.722  0.732  0.750  0.720  0.806

Item 8  0.416  0.573  0.383  0.657  0.642  0.864

Item 9  0.655  0.484  0.379  0.596  0.472  0.601

Item 10  0.746  0.807  0.793  0.883  0.922  0.876

SEM 1.50  1.36  1.52  1.17  1.33  1.03

R1 physical therapist 1; R2 physical therapist 2; R3 student; SEM standard error of  measurement for the total score.
a ICC2,1; single items determined with weighted kappa.

Table  4  Internal  consistency  and  correlation  of  the  FGA-

Brazil items  (N  = 70).

FGA-Brazil

Cronbach’s  alpha

10  items

0.858

FGA-Brazil

Items

Corrected

item-total

correlation

Cronbach’s  alpha

if item  deleted

Item  1  0.607 0.841

Item 2  0.436 0.854

Item 3  0.608  0.841

Item 4  0.489  0.850

Item 5  0.619  0.841

Item 6  0.588  0.842

Item 7  0.645  0.843

Item 8  0.510  0.849

Item 9  0.599  0.842

Item 10  0.637  0.838

lar  disorders,9 stroke,22,23 Parkinson’s  disease,24,25 and post
total knee  arthroplasty.26 However,  only  one study  exam-
ined  the  inter-rater  reliability  of  the total  score  of the  FGA
in  older  adults.27 Walker  et al.,27 in a group  of  200 older
adults,  reported  an ICC  for  the total  score  of  0.93.  The
ICC  of  our  total  score  was  greater  and  ranged  from  0.956
(rater  1  and  rater  3)  to  0.978  (rater  2  and  rater  3).  To  our
knowledge,  intra-rater  reliability  has not yet  been  studied  in
community-dwelling  older  adults  and  we  are  the  first ones
to  investigate  this  clinimetric  property  in this  population.
For the  total  score,  the intra-rater  reliability  of  the  FGA-
Brazil  ranged  from  0.941  to  0.957  among  the  three  raters,
indicating  excellent  reliability  and  consistency  of  the mea-
surements  obtained  within  the  same  day.

The  intra-rater  reliability  of the single  items,  expressed
as  weighted  kappa, was  especially  low (≤0.40)  for  items 3
(gait  with  horizontal  turns),  4  (gait  with  vertical  head turns),
8  (gait  with  eyes closed),  and  9  (walking  backward).  These

items  were  the most  difficult  for  the older  adults  to  perform
and  the  lower  reliability  might  be related  to  the differences
in  patient  performance.  Similar  results  have  been reported
by  Wrisley  et  al.  that showed  that those  items  are  more  dif-
ficult  to  assess  reliably.9 Nevertheless,  these  findings  show
that  the  final  Brazilian  version  of  the  instrument  is  reliable
when  assessed  by  different  raters.

In  relation  to  the  kappa  values  for inter-rater  reliability  of
the  single  items,  the results  ranged  from  moderate  to almost
perfect.  Item  9  (ambulating  backwards)  showed  the lowest
kappa  value  (0.472)  when comparing  the  scores  between
rater  1  and  rater  3.  Therefore,  these  results  indicate  greater
consistency  of the  measurements  between  different  raters
than  intra-raters  when  assessing  the single  items  of the
FGA  in older  Brazilian  population.  It is  important  to  high-
light  that  the  intra-rater  reliability  values  were  based  on
the  same  raters  rating  the test  performed  on  two  separate
occasions.  Therefore,  it reflects  consistency  of  performance
of  the  participant  between  test  occasions  in addition  to the
consistency  of  the rater.  In contrast,  the inter-rater  reliabil-
ity  is  based  on  the  raters  looking at  the  same  test  occasion,
therefore  reflective  of  consistency  between  raters.  Poorer
intra-rater  reliability  indicates  that  the performance  of the
participants  varied  substantially  between  test occasions.
Therefore,  this suggests  that  in  clinical  or  research  set-
tings,  individual  components  of  the FGA  may  need  to  be
performed  on  more  than  one  occasion,  if interpreting  the
score  or  changes  in score for  individual  components.

Internal  consistency  (Cronbach’s  alpha)  can be defined  as
the  consistency  of  the elements  of  a scale,  with  higher  val-
ues  indicating  greater  internal  consistency.25 In  our  study,
the  Cronbach’s  alpha  for  the total  FGA  score  was  0.858,
which  was  higher  than  that  found  in the  original  version
of  the  instrument  in a  study  conducted  in individuals  with
vestibular  disorders  (Cronbach’s  alpha  =  0.79).9 Therefore,
this  result  demonstrates  a  good  internal  consistency  of  the
FGA-Brazil  when applied  to  community-dwelling  Brazilian
older  adults.

The  ‘‘corrected  item-total  correlation’’  is  a measure  that
assesses  if the homogeneity  of  the latent  trait  of  the items  to
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be  measured  is  similar  to  that  of  the remaining  items.25 It  is
expected  that  after  the  deletion  of  a  scale’s  item,  the  Cron-
bach’s  alpha  value  of  the remaining  items  should be smaller
than  that  observed  with  all  the scale’s  items.  If the Cron-
bach’s  alpha  value  becomes  greater  after  an item  is omitted,
there  is  no homogeneity  between  the latent  trait of  the
item  measured  and  the  other  scale’s  items.25 In  our  study,
the  ‘‘corrected  item-total  correlation’’  ranged  from  0.436
(item  2)  to  0.645  (item  7),  which  is  higher  than  0.30,  showing
that there  was  good  correlation  between  every  single  item
and  the  remaining  items  of  the  FGA-Brazil.  Moreover,  all  the
Cronbach’s  alpha  values  calculated  after  deletion  of  a single
item  were  lower  than  0.858  (Cronbach’s  alpha  of  the total
score),  demonstrating  that  the same  construct  or  concept
was  measured  by  each single  item  and  the remaining  items.

Some  study  limitations  need  to  be  addressed.  First,  we
only  included  older  adults  living  independently  in the  com-
munity  and from  a small  geographical  area,  which  limits  the
external  validity  of the  study.  It  is  uncertain  whether  the
same  results  would be  observed  if  the  FGA-Brazil  was  applied
to  a  different  older  adult  population.  Second,  the use  of
walking-aid  devices  was  allowed  during  tests  with  the  FGA.
However,  none  of  the  participants  used  those  devices  in  the
present  study.  Finally,  the two  measurements  of  the FGA
were  obtained  within  the same  day,  with  a  resting  inter-
val  of  30  min between  tests.  Therefore,  results  may  have
been  affected  by  fatigue  of  the participants  and  recall from
the  raters.  Future  studies  should be  conducted  to  deter-
mine  other  clinimetric  properties  of  the  FGA-Brazil,  such  as
concurrent  validity,  discriminate  validity,  ability  to  predict
falls,  and  responsiveness  to  change  in community-dwelling
older  adults,  as well  as  in other  populations  with  specific
health  conditions.

Conclusion

The  FGA  in Brazilian-Portuguese  language  is  semantically
and  linguistically  valid  as  well  as  sufficiently  reliable  for
evaluating  postural  stability  during  various  walking  tasks  in
the  community-dwelling  Brazilian  older  adults.  The  FGA-
Brazil  showed  excellent  intra-  and inter-rater  reliability  and
good  internal  consistency.  Therefore,  we  strongly  recom-
mend  that the  FGA-Brazil  should  be  used  both in  clinical
setting  and  in research  as  assessment  tool,  but  also  to  guide
walking  balance  training  in the Brazilian  elderly  population.
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