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ABSTRACT 
Background and Objective: Functional reach test is used for assessing the dynamic balance. It 

is defined as a maximal distance one can reach forward beyond arm‟s length while maintaining 

a fixed (BOS) Base of Support in the standing position. The biomechanical activities of daily 

living are into mechanical and neuromuscular factors that may predispose the obese to injury. A 

better appreciation of the implications of increased levels of body adiposity on the movement 

capabilities of the obese would afford a greater opportunity to provide meaningful support in 

preventing, treating and managing the condition and its sequelae. Reaching forward in sitting is 

a challenge to a person‟s postural control and is suggested to be an indicator of sitting balance. 

Functional reach test is easy to assess the dynamic balance. It is portable, inexpensive, reliable, 

precise and less time consuming for detecting dynamic balance. This study intends to analyze 

the effect of various BMI on functional reach test during standing and sitting. 

Study Design: observational study 

Setting: Outpatient Department, Saveetha college of Physiotherapy, Thandalam - 602105 

Outcome Measures: Quantitative parameters:  Functional reach test. 

Method: observational study design was used for this study. Inclusion criteria- Age: 20-30 

year, Vision – Normal/ corrected vision, Vestibular – Pathologies are ruled out, 

Musculoskeletal- Range of motion: the bilateral shoulder- ranges full (or) for to the test to be 

carried smoothly. Exclusion criteria-Visual defect, History of vestibular problem, Restriction 

range motion of bilateral shoulder joint. Ninety individual divided in to 3 groups according to 

their BMI, each group 30 individuals. All the three groups asked to perform a standing and 

sitting functional reach test after obtaining informed consent.  

Result:. Group 1 mean maximal standing functional reach was 27.98 cm, ( S.D-2.98,  range= 

20.6-33.46), mean of sitting functional reach was 29.09 cm, (S.D-2.42, range=24.36-34.23) for 

normal individual, Group 2 standing reach was 21.24 cm,(S.D-2.25, range=17.13-25.7), sitting 

reach was 24.17cm,(S.D-2.44,range=19.63-29.03) for overweight individual and group 3 

standing reach was 15.42cm (S.D-3.08, range=10.07-22.60), sitting reach was 18.26 cm (S.D- 

2.10 ,range=14-21.73)for obese individuals. There is a significant difference in between the 

groups. Conclusion:  The statistical results of this study concludes that overweight and obese 

individuals shows less forward functional reach when compared to the normal subjects.  Post 

hoc test shows that there is a highly significant difference were noticed in between the groups 
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INTRODUCTION 

Balance is defined as forces acting on the 

body are balanced such that the centre of 

mass (COM) is within the stability limits, 

Boundaries of base of support (BOS). 

Balance and upright postural control are 

fundamental components of movement, 

this involves both the ability to recover 

from instability and the ability to anticipate 

and move in ways to avoid instability 

(Shumway Cook A.1995).
22

  

Obesity is recognized as a major health 

problem in many parts of the world, and 

the condition is escalating at alarming rate 

obesity has reached epidemic proportion 

globally with more than 1.6 billion adults 

are overweight and at least 40million are 

clinically obese and major contributed to 

the global burden of chronic disease and 

disability co-exists. Obesity is complex 

condition with severe social and 

psychological dimension, affecting 

virtually all ages and socio economic group 

(2006 WHO).
32 

Obesity is commonly 

assessed by using body mass index (BMI). 

It is defined as the weight in kilogram 

divided by square of height in meters 

(kg/m
2
). A BMI between 25kg/m and 

29.9kg/m is defined as overweight and a 

BMI of greater or equal to 30kg/m as obese 

(WHO 2006).
32 

In spite of significant advances in the 

knowledge and understanding of the multi-

factorial nature of obesity, many questions 

regarding the specific consequences of the 

disease remain unanswered. In particular, 

there is a relative dearth of information 

pertaining to the functional limitations 

imposed by overweight and obesity. 

The limited number of studies till date has 

mainly focused on the effect of obesity on 

the temporospatial characteristics of 

walking, plantar foot pressures, muscular 

strength and, to a lesser extent, postural 

balance (Wearing, Scott C. and Henning 

2006).
21

 

The biomechanical activities of daily living 

are into mechanical and neuromuscular 

factors that may predispose the obese to 

injury. A better appreciation of the 

implications of increased levels of body 

adiposity on the movement capabilities of 

the obese would afford a greater 

opportunity to provide meaningful support 

in preventing, treating and managing the 

condition and its sequelae (S C Wearing et 

al 2006).
21  

 

Sitting balance is a prerequisite for most 

functional activities, such as dressing, 

transferring and eating in a seated position 

(Nicholas DS.1996).Sitting balance is 

defined as the ability of a person to 

maintain control over upright postures 

during forward reach without stabilization. 

Biomechanically, specific trunk 

movements have to occur to maintain 

postural control in sitting. When weight is 

shifted in any plane, the trunk responds 

with a movement to counteract a change in 

the center of gravity staying within the base 

of support and thereby maintaining the 

sitting position. (Schenkman M.1990). 

Dean et al 1999 stated that forward reach 

distance in sitting was positively associated 

with the magnitude of the trunk and upper 

arm segmental motion, as well as the active 

contribution of the lower limbs in healthy 

persons
3
. Reaching forward in sitting is a 

challenge to a person‟s postural control and 

is suggested to be an indicator of sitting 

balance.
4
  

Functional reach test is used for assessing 

the dynamic balance. It is defined as a 

maximal distance one can reach forward 

beyond arm‟s length while maintaining a 

fixed (BOS) Base of Support in the 

standing position (Duncan PW 

1992).
8
Functional reach test is easy to 



 

 

24                                                          International Journal of Current Research and Review  www.ijcrr.com  

                                                        Vol. 04 issue 05 March 2012 

 

 

assess the dynamic balance. It is portable, 

inexpensive, reliable, precise and less time 

consuming for detecting dynamic balance. 

Normative values of functional reach test 

for different age groups are available 

(Duncan et al 1990).
7
 this study intends to 

analyze the effect of various BMI on 

functional reach test during standing and 

sitting. 

 

METHODOLOGY 

Subjects willing to participate in the study 

were screened for inclusion and exclusion 

criteria. They were explained about the 

safety and simplicity of the procedure and 

information sheet was given and their 

informed consent was obtained. The height 

and weight of each volunteer were noted 

for calculation of body mass index. 

Total of 90 subjects will be recruited based 

upon their BMI and they will be classified 

into 3 groups. Group A will contain 

individuals with normal weight, group B 

will have individuals who are overweight 

and group C will have individuals who are 

obese.  

A yardstick was attached to the wall which 

helps to record the reaching ability of the 

individual. Detailed procedure of 

functional reach test is taught and 

demonstrated to the subjects. 

Functional reach test was first performed 

with the subjects in standing (Figure-2). 

The shoulder was positioned at 90 degree 

flexion, elbow fully extended and hand was 

fisted. Then the subjects was asked to reach 

forward as much as they can without 

raising the heel and avoid trunk rotation 

and shoulder protraction and also ensure 

that the individual does not lean on the 

wall. The reading corresponding to the 3
rd

 

metacarpal were taken before and after 

performing functional reach test. (Figure-

3). 

Functional reach test was then performed 

with individuals in sitting (Figure-4). The 

subject was made to sit unsupported with 

the feet flat on the floor and the hip, knees, 

and ankles positioned in 90 degree flexion. 

Foot support were provided to ensure 

proper sitting position and asked the 

individual to reach forwards. The position 

of the shoulder was 90 degree flexion, 

elbow fully extended and wrist fisted. The 

reading corresponding to the 3
rd

 metacarpal 

was taken before and after performing 

functional reach test. (Figure-5). 

Three trials were performed is each test and 

the average was calculated. 

 

DATA ANALYSIS AND RESULTS 

Functional reach test was performed in 

standing and sitting position in 30 normal, 

30 overweight, 30 obese individual. The 

data collected were for the age group of 20-

30 yrs. The data was used to calculate the 

mean of the Functional reach test in 

forward reach direction. 

Group 1 mean maximal standing functional 

reach was 27.98 cm, ( S.D-2.98,  range= 

20.6-33.46), mean of sitting functional 

reach was 29.09 cm, (S.D-2.42, 

range=24.36-34.23) for normal individual, 

Group 2 standing reach was 21.24 

cm,(S.D-2.25, range=17.13-25.7), sitting 

reach was 24.17cm,(S.D-2.44,range=19.63-

29.03) for overweight individual and group 

3 standing reach was 15.42cm (S.D-3.08, 

range=10.07-22.60), sitting reach was 

18.26 cm (S.D- 2.10 ,range=14-21.73)for 

obese individuals.(Table-1&4) A ONE 

WAY ANOVA, was used to determine that 

normal individual had a longer reach 

compared with overweight and same way 

overweight individuals had a longer reach 

when compared with obese 

individuals.(Table-2&5). 

POST HOC TEST was used to determine 

the comparison in standing functional reach 

test in   between the groups. (P-.000),and 

comparison in sitting functional reach test 

in between the groups. (P-.000). there was 

a significant difference in between the 

groups. (Table-3&6). 
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DISCUSSION 

According to WHO obesity is a complex 

condition with social and psychological 

dimensions affecting virtually all ages and 

socio economic group and also a major 

contributor to the global burden of chronic 

disease and disability co-exist. (WHO 

2006)
32

.Currently more than 1.6 billion 

adults are overweight and at least 400 

million of them clinically obese (WHO 

2006)
32

. 

The main finding from the present study 

indicates that balance is influenced by 

varying BMI. Obese individual shows less 

standing and sitting functional reach 

values, when compared to the normal and 

overweight subjects, overweight 

individual‟s shows less standing and sitting 

functional reach values when compared to 

the normal. 

Statistical Data Analysis proved that there 

is highly significant difference which exist 

between the normal and overweight groups 

in performing standing and sitting 

Functional Reach Test. (P<0.000), which 

supported the hypothesis of this study. 

Forward reach in a standing and sitting 

position can be measured reliably via a 

Ruler attached to a wall along the side of 

the normal, overweight, obese individuals. 

In this study interrater reliability is weak 

because only one Rater was available for 

data collection. Further study using an 

Interarater design may allow inferences to 

be generalized to a greater number of 

situations. 

Functional Reach test appears to be useful 

for determining differences in Reach 

between each groups. This finding appears 

to be good among various levels of BMI. 

(Normal, Overweight, Obese). The 

Functional Reach Test measured 

reasonable because of their BMI values. In 

obese and overweight groups there is a 

high BMI value and less functional reach 

values in sitting and standing position. The 

subjects in obese and overweight groups 

had decreased standing and sitting 

functional reach distance which can be 

attributed by decreased muscle activity in 

lower extremity due to reduced oxidative 

capacity resulting in decreased force and 

endurance protection as stated by (orbeil et 

al. 2001). This same assumption is also 

supported by (hulens et al. 2001) he states 

that muscle activity in lower extremity 

reduces due to altered metabolic state in 

obesity, overweight individuals.
15

 

Individual body size and shape influenced 

the static postural stability by altering the 

location of the centre of gravity as stated by 

(fregly et al.1968).
10

.  

In this study comparison is made between 

the normal, overweight and obese 

individuals BMI (body mass index) and 

their functional reach values. Then 

comparison was done in standing and 

sitting functional reach values in between 

the groups. The study done in the adult 

population between 20-30yrs of age, they 

were analyzed and concluded that 

whenever BMI increases the forward 

functional reach decreases significantly.  

As Duncan et al (1990) studied on normal 

individuals for arriving at normative 

functional reach values
6
. It could be 

difficult to use these values for the 

comparison of overweight and obese 

individuals undergoing neurological 

rehabilitation. This study analyzed the 

relationship between BMI and functional 

reach values. The result will be helpful in 

arriving reference point to be used for 

balance rehabilitation for overweight and 

obese individuals in 20-30yrs of age group. 

If normative value has been standardized 

for overweight and obese individuals of 

different age groups in large sample size it 

can be used in the neurological 

rehabilitation program to set a realistic 

goal. Further studies can be done with all 

the groups in overweight and obese 

subjects also who are not considered in this 

study.  
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CONCLUSION 

The statistical results of this study 

concludes that overweight and obese 

individuals shows less forward functional 

reach when compared to the normal 

subjects.  Post hoc test shows that there 

was highly significant differences were 

noticed in between the groups. The 

functional reach test, a useful test because 

it is easy and fast to perform and adaptable 

to many environment. The purpose of this 

study was to test whether the functional 

reach test would provide reliable 

measurements in persons with normal 

overweight and obese individuals in the age 

group of 20-30 yrs.(Figure-1) 
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TABLE.1

Descriptives

STANDING FRT

30 27.98667 2.984848 .544956 26.87211 29.10123 20.600 33.467

30 21.24667 2.254898 .411686 20.40467 22.08866 17.133 25.700

30 15.42444 3.084691 .563185 14.27260 16.57629 10.700 22.600

90 21.55259 5.857023 .617384 20.32586 22.77932 10.700 33.467

NORMAL

OVER WEIGHT

OBESE

Total

N Mean Std. Deviation Std. Error Low er Bound Upper Bound

95% Conf idence Interval for

Mean

Minimum Maximum

 

TABLE.2 

ANOVA

STANDING FRT

2371.353 2 1185.676 151.304 .000

681.767 87 7.836

3053.120 89

Betw een Groups

Within Groups

Total

Sum of

Squares df Mean Square F Sig.

 
 

 

TABLE.3 

POST HOC TESTS: 

Multiple  Com parisons

Dependent Variable: STANDING FRT

Tukey HSD

6.740000* .722791 .000 5.01652 8.46348

12.562222* .722791 .000 10.83874 14.28570

-6.740000* .722791 .000 -8.46348 -5.01652

5.822222* .722791 .000 4.09874 7.54570

-12.562222* .722791 .000 -14.28570 -10.83874

-5.822222* .722791 .000 -7.54570 -4.09874

(J) GROUP

OVER WEIGHT

OBESE

NORMAL

OBESE

NORMAL

OVER WEIGHT

(I) GROUP

NORMAL

OVER WEIGHT

OBESE

Mean

Dif ference

(I-J) Std. Error Sig. Low er Bound Upper Bound

95% Conf idence Interval

The mean dif ference is signif icant at the .05 level.*. 
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TABLE.4

Descriptives

SITTING FRT

30 29.09444 2.422833 .442347 28.18974 29.99915 24.367 34.233

30 24.17778 2.443654 .446148 23.26530 25.09025 19.633 29.033

30 18.26556 2.109357 .385114 17.47791 19.05320 14.000 21.733

90 23.84593 5.012754 .528391 22.79602 24.89583 14.000 34.233

NORMAL

OVER WEIGHT

OBESE

Total

N Mean Std. Deviation Std. Error Low er Bound Upper Bound

95% Conf idence Interval for

Mean

Minimum Maximum

 
 

TABLE.5 

ANOVA

SITTING FRT

1763.928 2 881.964 162.415 .000

472.438 87 5.430

2236.366 89

Betw een Groups

Within Groups

Total

Sum of

Squares df Mean Square F Sig.

 
 

TABLE.6 
POST HOC TESTS: 

Multiple  Com parisons

Dependent Variable: SITTING FRT

Tukey HSD

4.916667* .601682 .000 3.48197 6.35136

10.828889* .601682 .000 9.39419 12.26359

-4.916667* .601682 .000 -6.35136 -3.48197

5.912222* .601682 .000 4.47752 7.34692

-10.828889* .601682 .000 -12.26359 -9.39419

-5.912222* .601682 .000 -7.34692 -4.47752

(J) GROUP

OVER WEIGHT

OBESE

NORMAL

OBESE

NORMAL

OVER WEIGHT

(I) GROUP

NORMAL

OVER WEIGHT

OBESE

Mean

Dif ference

(I-J) Std. Error Sig. Low er Bound Upper Bound

95% Conf idence Interval

The mean dif ference is signif icant at the .05 level.*. 

 
Figure.1 
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Standing static position (Figure.2)                  Standing functional reach (Figure.3) 

 

 

           

Sitting static position (Figure.4)                       Sitting functional reach (Figure.5) 

 
 

 

 

 

 


