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ABSTRACT 

Objective: To score and correlate Functional reach test distance and star excursion balance test 

distance in children between 12-16 years. 

Material and Method: 200 healthy children were assessed using Functional reach test and star 

excursion balance test. 

Results: Pearson’s correlation showed  very strong positive to strong  positive association between 

scores of Functional reach  test and Star excursion balance test (in all directions). 

Conclusion:  Functional Reach Test and Star Excursion Balance Test can be used interchangeably to 

assess dynamic balance in children. 

Keywords: dynamic balance strategies, feed Functional mechanism, children, Functional reach test, 

star excursion balance test. 

 
INTRODUCTION 

Balance assessment is necessary for many patients 

in physiotherapy setting in order to establish 

appropriate treatment goals, reduce fall risk, 

increase awareness for appropriate device and 

treatment prescription, designing of fall prevention 

programs and prognosis assessment
1
. 

An individual has to perform multiple tasks that 

challenge dynamic postural control system to 

perform ADL’s effectively. For the balance 

assessment to be accurate, the test used should 

attempt to simulate conditions of day to day life in 

order to stress postural control system to its 

maximum limit
2
. Keeping this in mind, the 

clinicians should use functional tasks performed in 

day to day life to assess balance in clinical set up. 

These tasks are also should be chosen according to 

their familiarity with the subject, lesser time and 

resource consumption
1,2

. 

A child develops adult like balance by the age of 

seven years
3
. Common functional activities 

performed by them include reaching in various 

directions with upper limb and lower limb with in 

and out of base of support, running and jumping. 

Scales like Berg balance scale, Bruinnik’s 

Osterestky test of motor proficiency, balance 

efficacy scale simulate these activities
4
 but require 

more time, space and few equipments hence it is 

unsuitable for busy clinical setting. 

The activities mentioned in above scales are 

mimicked by functional reach test and star 

excursion balance test
6, 7

.  

Functional reach test assesses the distance a 

person can reach in front beyond arm’s length 

while maintaining fixed base of support in 

standing position
6
. Ankle strategy of postural 

control is challenged in this test where as Star 

Excursion Balance Test involves moving in 
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prescribed directions while maintaining balance on 

contra lateral leg
7
. The person relies on stepping 

strategy of postural control for maintaining 

balance effectively in this test. 

Functional reach test has been used traditionally to 

assess dynamic balance in healthy and patient 

population of all ages 
6,8,9

 where as star excursion 

balance test is gaining popularity as dynamic 

assessment tool for healthy and sports person of 

young and elderly 
7,10,11,12,13

. These two tests can 

be preferred for healthy children due to their 

familiarity with the functional activities of 

children.  

Validity of functional reach test for children of 14-

16 yrs is proved
8
 but the same for Star excursion 

balance test for this age group is yet to be 

established. As both these tests involve use of feed 

forward postural control strategies, they may be 

inter related. A positive association between these 

two tests will ensure the validity of star excursion 

balance test for this age group. In that case, any 

one of these tests can be used instead of two to 

evaluate balance for all related dynamic activities 

thus reducing evaluation time. 

The co-relation between these two tests and their 

usefulness to assess dynamic balance in 14-16 yrs 

of children is still unexplored. Thus this study was 

designed to find the association between FRT and 

SEBT in children between 14-16 yrs. 

 

MATERIALS AND METHODS 

Research Design: Cross sectional 

Inclusion Criteria 

Healthy children of both genders between age 

group of 14 yrs to 16 yrs 

Exclusion Criteria 

Children with Mental retardation, known 

behavioural, cognitive, sensory, vestibular, 

musculoskeletal or neuromuscular disorders 

Setting of the study 

 Public schools in Pune 

Sample size 

200 children  

 

Sample Selection Method 

Convenience 

Materials Used 

Measuring tape, chalk, Score sheets 

 

PROCEDURE 

Ethical committee clearance from college 

authorities and consents from the school 

authorities and parents were obtained. Children 

were assessed using Functional reach test and Star 

excursion balance test using standardized 

procedures
6,7

. Findings were noted and analysed 

using SPSS11.00 version. 

 

OBSERVATION AND RESULTS 

Pearson’s correlation coefficient value for FRT 

and SEBT in anterior, anterolateral, lateral 

posterolateral, posterior, posteromedial, medial, 

anteromedial direction was 0.9109, 0.933, 0.8866, 

0.7335, 0.6043, 0.4152, 0.3814, 0.7211. 

 

DISCUSSION 

An individual has to perform a varied range of 

activities in order to complete ADL’s effectively 

and independently. These different tasks challenge 

postural control system in different ways and 

directions thus involving use of feedback, feed 

forward mechanisms and ankle, hip, or stepping 

strategies. Appropriate mechanism is chosen 

according to task being preformed
14

. 

Change in task causes movement of different body 

segments, alters anticipatory postural adjustments 

and results in inclusion of other uninvolved 

segments for stabilising body those body thus 

altering the muscle activation sequence. The 

postural control mechanism involved may be same 

for different activities but, the muscle activation 

sequence while performing those activities will 

change according to the part moved out of base of 

support and parts required to stabilise the body 

while this task is being performed
14

.
 

Activities preformed by children like reaching for 

objects in different directions or playing, involve 

variation of centre of gravity in different directions 
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with in and out of base of support thus a varied 

activation of muscles involved in anticipation to 

the movement.  FRT involves reaching in front as 

far as possible keeping foot in complete contact 

with ground. This task causes displacement of 

centre of gravity in forward direction by rotating 

around ankle joint with maintained hip extension 

thus activating ankle or hip strategy. It has been 

observed that healthy individual use ankle strategy 

to perform such tasks. Here, the gastro-soleus are 

the main muscle activated along with other anti 

gravity muscles required for a closed chain 

activity
15

. 

The other commonly performed action by children 

while playing is running and jumping .These are 

dynamic activities causing stepping response in 

relation to the continuously changing base of 

support and centre of gravity. Test like SEBT is 

reaching as far as possible with one leg in each of 

eight directions while maintaining balance on 

contra-lateral limb. Here, the standing leg requires, 

good range of motion of ankle dorsiflexion, knee 

flexion, hip flexion, adequate Glutei and other 

antigravity muscle strength in order to control 

closed kinematic motion occurring while 

performing the task. As this task involves use of 

antero - posterior and medio-lateral feed forward 

postural strategies, it challenges gluteus maximus, 

medius, minimus, gastro-soleus and tibialis 

anterior both. The feed forward postural control 

mechanism along with different muscle activation 

and strategies is challenged while reaching in 

anterior, anteromedial, anterolateral, medial, 

lateral, postero-medial, postero-lateral and 

posterior direction to complete the test
12

. 

FRT and SEBT both challenge feed forward 

postural responses but the sequencing of 

stabilisation forces and activation of muscles 

required and strategy being used while performing 

these  tests is different .
12,15  

This study shows that, there is a very strong 

positive co-relation between FRT and SEBT 

scores of anterior, anterolateral, posterolateral 

lateral, anteromedial direction whereas, strong 

positive correlation between FRT and SEBT 

scores of posterior and medial direction and 

positive correlation between FRT and SEBT 

posteromedial direction scores  in children 

between 14-16 yrs. This finding proves the 

hypothesis that, both tests are associated as the 

underlying mechanism for postural control is 

same. It also validates SEBT as a tool for dynamic 

balance assessment. This can help the therapists to 

choose appropriate test to assess dynamic balance 

as per the need of assessment and condition of the 

subject to be assessed. The patients with upper 

extremity affection can be judged by their SEBT 

skills and the patients with lower limb impairment 

can be judged by their FRT skills for their 

dynamic balance.  

We know that, height and weight are found to 

influence FRT and SEBT distance
12,9  

but, since 

this study was performed to compare distances of 

same children these factors were not considered. It 

has been proved that gender does not affect the 

distance reached in both tests hence children of 

both gender were included as per the availability 

of them. 

The main limitation of the study is sample 

selection by convenience sampling method ,a 

larger sample size with random sampling method 

would have been more appropriate for generalising 

the observations of this study. 

 

CONCLUSION 

FRT has been used as a valid assessment tool for 

balance evaluation since a long time .The study 

proved a positive correlation between both the 

tests, thus it highlights the validity of SEBT in this 

age group. As SEBT requires no equipment and is 

a preferred activity in children it should be used 

widely to assess balance in this age group. They 

can be used interchangeably to assess dynamic 

balance in children. Any one of these tests can be 

used instead of two to evaluate balance for all 

related dynamic activities thus reducing evaluation 

time.  
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Table 1-Correlation between Functional reach test and Star excursion balance test 

FRT and SEBT directions  Correlation 

coefficient  

Interpretation 

FRT and SEBT ANTERIOR 0.9109 Very strong positive correlation 

FRT and SEBT ANTEROLATERAL  0.9331 Very strong positive correlation 

FRT and SEBT LATERAL 0.8866 Very strong positive correlation 

FRT and SEBT POSTEROLATERAL 0.7335 Very strong positive correlation 

FRT and SEBT POSTERIOR 0.6043 strong positive correlation 

FRT and SEBT POSTEROMEDIAL 0.4152 Very positive correlation 

FRT and SEBT MEDIAL 0.3814 strong positive correlation 

FRT and SEBT ANTERIOMEDIAL 0.7211 Very strong positive correlation 

 

(FRT=Functional Reach Test, SEBT=Star Excursion Balance Test) 

 


