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ARTICLES

Rasch Analysis of the Fullerton Advanced
Balance (FAB) Scale
Penelope J. Klein, Roger C. Fiedler, Debra J. Rose

ABSTRACT

Purpose: This cross-sectional study explores the psychometric properties and dimensionality of the Fullerton Advanced Balance (FAB) Scale, a multi-item

balance test for higher-functioning older adults.

Methods: Participants (n ¼ 480) were community-dwelling adults able to ambulate independently. Data gathering consisted of survey and balance

performance assessment. Psychometric properties were assessed using Rasch analysis.

Results: Mean age of participants was 76.4 (SD ¼ 7.1) years. Mean FAB Scale scores were 24.7/40 (SD ¼ 7.5). Analyses for scale dimensionality showed

that 9 of the 10 items fit a unidimensional measure of balance. Item 10 (Reactive Postural Control) did not fit the model. The reliability of the scale to

separate persons was 0.81 out of 1.00; the reliability of the scale to separate items in terms of their difficulty was 0.99 out of 1.00. Cronbach’s alpha

for a 10-item model was 0.805. Items of differing difficulties formed a useful ordinal hierarchy for scaling patterns of expected balance ability scoring for a

normative population.

Conclusion: The FAB Scale appears to be a reliable and valid tool to assess balance function in higher-functioning older adults. The test was found to

discriminate among participants of varying balance abilities. Further exploration of concurrent validity of Rasch-generated expected item scoring patterns

should be undertaken to determine the test’s diagnostic and prescriptive utility.
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RÉSUMÉ

Objectif : Cette étude transversale se penche sur les propriétés psychométriques et sur la dimensionnalité de l’échelle d’équilibre FAB (Fullerton Advanced

Balance), un test multiple visant à évaluer l’équilibre chez les aı̂nés hautement fonctionnels.

Méthode : Les participants (n ¼ 480) étaient des personnes âgées vivant dans la communauté et pouvant se déplacer seules. Les données réunies

comprenaient un sondage et une évaluation de l’équilibre. Les propriétés psychométriques ont été évaluées à l’aide d’une analyse de Rasch.

Résultats : L’âge moyen des participants était de 76,4 ans (écart-type ¼ 7.1). Les notes obtenues à l’échelle FAB ont été de 24,7/40 (écart-type ¼ 7,5).

Les analyses de dimensionnalité de l’équilibre ont démontré que 9 des 10 points équivalaient à une mesure de l’équilibre unidimensionnelle. Le point 10

(contrôle réactif postural) ne s’accordait pas au modèle. La fiabilité de l’échelle pour séparer les personnes a été de 0,81 sur 1,00; sa fiabilité pour séparer

les points en fonction de leur niveau de difficulté était de 0,99 sur 1,00. Le coefficient alpha de Cronbach pour le modèle à 10 points était de 0,805. Les

points de difficulté différents formaient une hiérarchie ordinale utile pour les pointages obtenus par une population normative dans des modèles d’échelle

de capacité d’équilibre.

Conclusion : L’échelle FAB semble être un outil fiable et valide pour évaluer la fonction d’équilibre chez les aı̂nés hautement fonctionnels. Le test a permis

de séparer les participants ayant diverses capacités en termes d’équilibre. Une exploration plus approfondie de la validité concurrente des modèles de

pointages attendus pour chaque point à l’aide de Rash devrait être réalisée afin d’établir l’utilité diagnostique et normative de ce test.

Mots clés : aı̂nés, chutes, équilibre, outil d’évaluation du risque de chute, psychométrie
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INTRODUCTION

Falls are the leading non-medical cause of serious
injury in older adults.1 Delaying the onset of falls or
reducing the severity of a fall injury are goals of both the
Canadian and the US national health care agendas.2,3

Advancing early fall-prevention initiatives that target
active older adults prior to fall injury is one possible pro-
active approach to this known health threat. Distinguish-
ing among varying levels of balance ability and identify-
ing patterns of impairment as part of early intervention
require valid screening tools. There are several existing
balance assessment tools for use with clinical popu-
lations; however, a prospective study of five clinical
balance tests, including the Berg Balance Scale (BBS),4

timed up-and-go (TUG),5 and Dynamic Gait Index
(DGI),6 concluded that factors contributing to falls may
interact differently at different ages and activity levels;
current tests are not as successful in predicting fall risk
in active older adults as they have been found to be in
more frail populations.7 The authors of this comparative
study suggested a need for development and testing
of tools that target an increasingly active aging popu-
lation. The current study responds to this identified
need, specifically by adding to existing knowledge of
the psychometric properties of a relatively new balance
assessment tool that targets higher-functioning older
adults.

The Fullerton Advanced Balance (FAB) Scale8 is a rela-
tively new multi-item balance-assessment test designed
specifically to measure balance in higher-functioning
active older adults. Content validity is based on theo-
retical analysis of components of static balance and
dynamic balance control, sensory reception and integra-
tion, and anticipatory and reactive postural control. The
test is composed of 10 items (see Appendix). Previously
published research9,10 has assessed the psychometric
properties of the FAB Scale—content and convergent
validity, test–retest and intra- and interrater reliability,
and internal rater consistency—as well as the test’s pre-
dictive accuracy. Test–retest reliability has been previ-
ously reported as r ¼ 0.96, and interrater reliability in
the range of r ¼ 0.91–0.95, when the test is administered
by trained raters.9 In assessing predictive accuracy,
Hernandez and Rose used receiver operating charac-
teristic (ROC) analysis to determine that a cutoff score
of 25/40 on the 10-item FAB scale produced the highest
sensitivity (74.6%) and specificity (52.6%) in predicting
faller status determined by retrospective survey.10 They
further concluded that a practitioner can be confident
in more than 7 out of 10 cases that an older adult who
scores 25 or lower on the FAB Scale is at high risk for
falls and in need of immediate intervention.

Because the FAB Scale is a multi-item test, it is also
important to assess the degree to which its individual
test items work together to produce a reasonable mea-

sure of balance for this higher-functioning population.
Knowledge gained from this assessment should provide
insights for future use. The primary purpose of the current
study was to examine selected measurement properties
of the FAB Scale by applying Rasch analysis.11–14 Specific
aims of the research were (a) to define the relationship
between patterns of item performance and persons’
abilities, (b) to examine dimensionality, (c) to identify
item order hierarchy, and (d) to generate a pattern of
expected scores for possible use in future research and
clinical applications.

METHODS

Design

This cross-sectional study analyzed data from a com-
bined database (n ¼ 480). Data were gathered from
January 2005 through April 2007.

Participants

Study participants were volunteer community-dwelling
adults aged 60 years and older who were able to ambulate
independently without an ambulatory aid during test
administration.

A standardized research protocol, approved by each
respective university’s Institutional Review Board, was
followed. Participants in both locales were given an
opportunity to ask questions about any aspect of the
study, after which they signed an informed consent
form.

Setting

Data were gathered in upstate New York (NY) and in
Orange County, California (CA). Testing sites included
community centres for seniors and research-centre
facilities.

Instruments

Each participant completed a Health Assessment
Questionnaire (HAQ)15 and a battery of physical balance
challenges representing the 10 items of the FAB Scale.
Participants tested at the CA locations completed addi-
tional physical assessments not part of the current study.

The FAB scale consists of 10 items: ‘‘balancing with
feet together and eyes closed,’’ ‘‘forward reach,’’ ‘‘turn
360 degrees,’’ ‘‘stepping up, onto and over a 6-inch
bench,’’ ‘‘tandem walk,’’ ‘‘stand on one leg,’’ ‘‘standing
on foam with eyes closed,’’ ‘‘two-footed jump,’’ ‘‘walking
with head turns,’’ and ‘‘postural reaction.’’9 The total
score range is 0 to 40; higher scores indicate better
balance abilities. Test items are scored using a discrete
five-point ranked scale. Standardized scoring descriptors
are specific to each item scored; item scores range from
0 (unable to perform or not attempted) to 4 (maximum
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Test Administration Instructions for the 
Fullerton Advanced Balance (FAB) Scale 

1. Stand with feet together and eyes closed 
Purpose: Assess ability to use somatosensory (i.e., ground and body position) cues to maintain 
upright balance while standing in a reduced base of support and vision unavailable. 
Equipment: Stopwatch with lanyard (for placing around neck). 
Safety Procedures:  Position person being tested n a corner (If available) or close to a wall.  
Stand close to participant In case of loss of balance.  Hold watch at eye level so participant    
and time can be monitored simultaneously. 

Testing procedures: Demonstrate the correct test position and then instruct the participants to move 
the feet independently until they are together. If some participants are unable to achieve the correct 
position due to lower extremity joint problems, encourage them to bring their heels together even 
though the front of the feet are not touching. Have participants adopt a position that will ensure their 
safety as the arms are folded across the chest and they prepare to close the eyes. Begin timing as 
soon as the participant closes the eyes. (Instruct participants to open the eyes if they feel so unsteady 
that a loss of balance is imminent.) 
Verbal instructions:  “Bring your feet together, fold your arms across your chest, close your eyes 
when you are ready, and remain as steady as possible until I instruct you to open your eyes.” 

2. Reach forward to retrieve an object (pencil) held at shoulder height with 
outstretched arm 
Purpose: Assess ability to lean forward to retrieve an object without altering the base of support; 
measure of stability limits in a forward direction. 
Equipment: Pencil and 12-inch ruler 
Safety Procedures:  Position person facing out from corner (If available) or close to wall.  Position 

self to side of participant's outstretched hand.  Use arm holding pencil In horizontal position to 
manually assist client If a loss of balance occurs. 
Testing procedures: Provide participant with sagittal view of desired movement. Instruct the 

participant to raise the preferred arm to 90o and extend it with fingers outstretched. Use the ruler to 
measure a distance of 10 inches from the end of the fingers of the outstretched arm. Hold the object 
(pencil) horizontally and level with the height of the participant’s shoulder. Be sure not to move the 
pencil once the Instructions are provided. Instruct the participant to reach forward, grasp the pencil, 
and return to the initial starting position without moving the feet, if possible. (It is acceptable to raise 
the heels as long as the feet do not move while reaching for the pencil.) If the participant is unable to 
reach the pencil within 2-3 seconds of initiating the forward lean, indicate to the participant that it is 
okay to move the feet in order to reach the pencil. Record the number of steps taken by the 
participant in order to retrieve the pencil. 
Verbal instructions: “Try to lean forward to take the pencil from my hand and return to your starting 
position without moving your feet.” After allowing 2-3 seconds of lean time: “You can move your feet 
in order to reach the pencil.” 

 
 

 
 



 

Scoring Form for  
Fullerton Advanced Balance (FAB) Scale 

Name:                   Date of Test: ____________ 

1.  Stand with feet together and eyes closed 

 (  ) 0 Unable to obtain the correct standing position independently 

 (  ) 1 Able to obtain the correct standing position independently but unable to maintain the position or 
keep the eyes closed for more than 10 seconds 

 (  ) 2 Able to maintain the correct standing position with eyes closed for more than 10 seconds but 
less than 30 seconds 

 (  ) 3 Able to maintain the correct standing position with eyes closed for 30 seconds but requires close 
supervision 

 (  ) 4 Able to maintain the correct standing position safely with eyes closed for 30 seconds 
 

2.  Reach forward to retrieve an object (pencil) held at shoulder height with outstretched arm 

 (  ) 0 Unable to reach the pencil without taking more than two steps 

 (  ) 1 Able to reach the pencil but needs to take two steps 

 (  ) 2 Able to reach the pencil but needs to take one step 

 (  ) 3 Can reach the pencil without moving the feet but requires supervision 

 (  ) 4 Can reach the pencil safely and independently without moving the feet 
 

3.  Turn 360 degrees in right and left directions 

 (  ) 0 Needs manual assistance while turning 

 (  ) 1 Needs close supervision or verbal cueing while turning 

 (  ) 2 Able to turn 360 degrees but takes more than four steps in both directions 

 (  ) 3 Able to turn 360 degrees but unable to complete in four steps or fewer in one direction 

 (  ) 4 Able to turn 360 degrees safely taking four steps or fewer in both directions 
 

*4.  Step up onto and over a 6-inch bench 

 (  ) 0 Unable to step up onto the bench without loss of balance or manual assistance 

 (  ) 1 Able to step up onto the bench with leading leg, but trailing leg contacts the bench or  

   leg swings around the bench during the swing-through phase in both directions 

 (  ) 2 Able to step up onto the bench with leading leg, but trailing leg contacts the bench or    

 swings around the bench during the swing-through phase in one direction 

 (  ) 3 Able to correctly complete the step up and over in both directions but requires close     

supervision in one or both directions 

 (  ) 4 Able to correctly complete the step up and over in both directions safely and indepen-    

dently 
 
 
 

 


