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ABSTRACT 
 

Background: Obesity may affect musculoskeletal, locomotor system and quality of life in 
adolescent females. 
Aim: The study was conducted to detect the effect of obesity on balance control in adolescent 
females. 
Methods: Cross section study, sixty adolescent females were selected from faculty of physical 
therapy, Kafr elsheikh University. Their ages ranged from 15 to 19 years old. Group A, 30 subjects 
with normal body weight, body mass index (BMI <25 kg/m

2
) and group B, 30 obese subjects BMI 

ranged from 30-40 kg/m2. Balance measured by Biodex Balance System (measuring dynamic 
balance parameter; overall (OA), anterior-posterior (AP) and medial-lateral (ML) stability index 
scores). 
Results: The mean scores of OA, AP and ML in group B were significantly higher in group B (P 
<.05) than group A. 
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Conclusion: The study proved that adolescent obese females have poor balance control 
compared to non-obese group. We concluded that obesity has a negative impact on balance 
control of young adult obese female. 
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1. INTRODUCTION 
 

Obesity in different age stages has many risks on 
general health condition, because of increased 
incidence of chronic diseases as diabetes, 
cardiovascular disease, musculoskeletal system 
deficits and impairment of psychological 
condition which affect the quality of life [1]. 
 
In general females have many changes in their 
body along their life stages. In adolescent stage, 
the females have high incidence of overweight 
which is considered as predisposing factor for 
obesity complication [2,3] especially with 
environment technology changes and low 
physical activity [4,5]. 
 

One of serious complication of obesity is that, the 
condition affects on locomotor system. 
Overweight increase stress on bone, soft tissue 
and joints, which change the mechanics of the 
body [6,7] and abnormal distribution of weight   
which leads to impairment of female’s locomotor 
system, increase incidence of falling and loss of 
interest in activity when compared with females 
in normal weight [8]. 
 

Balance is important component in normal 
physical movement, maintain standing position 
and in complicated activities needed for 
manipulative skills. It is very difficult to maintain 
standing position if center of gravity is not 
adequately felt within base of support [9,10]. 
 
The increase in body weight affects kinetic and 
kinematic components of the human movement, 
and also affect the posture, change the pattern of 
human bipedal  movement ( human gait pattern ) 
and  finally increase the incidence of falling in 
elder people [11,12]. 
 
Many studies detect the effect of obesity on 
balance in older people but there are less studies 
on adolescent females. The aim of this study is 
to detect the effect of obesity on the balance and 
postural control in adolescent females. 
 

2. MATERIALS AND METHODS 
 
A cross section study with cluster allocation was 
adopted. A total of 88 adolescent females 

volunteers from the Physical Therapy Faculty, 
kafr elsheikh University , Egypt, out of which 60 
were recruited for this study  . Fig. 1). The 
participant age ranged from 15 to 19 years old. 
The purpose and nature of the study were 
explained to all participants. The females 
participated in the study after signing an informed 
consent form before data collection. Recruitment 
began after approval of the Faculty of Physical 
Therapy Ethics Committee number 
P.T.REC/012/001653.  
 
There were two groups in this study, group (A): 
normal weight group, their body mass index 
(BMI) not exceed 25 kg/m², and group (B): obese 
group, their BMI ranged from 30 to 40 kg/m².  
 

Any musculoskeletal or neuromuscular disease 
or deformities, scoliosis, contracture or visual 
impairments were excluded from the study. 
 

For each participant the height and weight were 
measured by Basic anthropometric parameters 
such as body weight, body height, BMI was 
calculated by dividing the subject’s weight by the 
square of her height, expressed in metric units: 
Metric: BMI = kg/m

2
, where kg is the subject’s 

weight in kilograms and m is the subject’s height 
in meters. According to Hills & Parker (10), BMI 
between 18.5-24.9 is considered as normal, BMI 
between 25-29.9 is considered as overweight 
and BMI 30 and above is considered as obese. 
 
Sample size estimation: To avoid a type II error, 
a preliminary power analysis [power (1−α error 
P) = 0.9, α = 0.05, effect size = 1.63] determined 
a sample size of 10 for each group in this study. 
This effect size was calculated after a pilot study 
(n=10) considering OA stability as a primary 
outcome. 
 
2.1 Procedures 
 
All females attended a single testing session and 
were instructed concerning the ongoing tests 
before data acquisition. 
 
Balance testing by using Biodex Balance 
System: which is balance screening and training 
tool (Inc, Shirley New York, USA). Biodex 
Balance System consists of movable balance
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Fig. 1. Flow chart of the participants during the trial 
 

platform, which provides up to 20 degrees of 
surface tilt in 360º range. Dynamic balance 
parameters (Anterior posterior (AP), Medio 
lateral (ML) and Overall (OA) stability indices) 
measured by the stability levels available in the 
system range from completely firm surface 
(Stability level-8) to very unstable surface 
(Stability level-10 [13]. Biodex proprioceptive 
protocol was used in standing position. 
 

Each female was barefoot and instructed to 
focus on the visual feedback screen directly in 
front of her and attempt to maintain the cursor in 
the center of screen while standing on the 
unstable platform (stability level 6) which was 
chosen according to pilot study before. 
 

2.2 Outcome Measurement 
 

Dynamic balance parameters: anterior posterior 
(AP), Medio lateral (ML) and Overall (OA) 
stability indices. 
 

2.3 Statistical Analysis 
 

Unpaired t–test was applied to find out the level 
of significance of balance test between non-
obese females and obese females.  

The level of significance was set at P<0.05. BMI 
was correlated with balance test. 
 
3. RESULTS  
 
Basis characteristics of the participants are 
shown in Table 1. There were no statistically 
significant changes between the two groups at 
age and height (p>0.05), while there was 
significant difference between two group in BMI 
p<0.0001. 
 

Table 1. Demographic characteristics of 
subjects 

 

P 
value 

Group B 
Means ± SD 

Group A 
Means ± SD 

Items  

0.587 17.84±1.24 18.04±1.33 Age 
0.248 161.84±4.71 163.28±3.96 Height 
0,0001 34.55±1.3 23.504±0.85 BMI 

 

As shown in Table 2, the mean values of stability 
indices for the normal female group (N) versus 
obese female group (O) at stability level six. 
 

There were significant differences between group 
A and group B P<0.05 in overall stability, 
anteroposterior and mediolateral stability indices.  
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Table 2. Stability indices for the normal Female (N) group versus obese Female (O) group at 
stability level six 

  
P value X ±SD 

Stability index (SI) 
level six 

Group B Group A 
0.000 4.67±0.54 2.57 ± 1.74 Overall stability index 
0.000 3.88±0.38 1.26 ± 1.34 Anteroposterior stability index 
0.00 0 3.65±0.64 1.77  ± 1.36 Mediolateral stability index 

 
4. DISCUSSION 
 
Our study proved that the balance in the obese 
adolescent females was poorer than non- obese 
which indicated by elevated the mean values of 
stability indices measured by Biodex balance 
system at stability level six. 
 
Adolescent stage is important time for skeletal 
growth in the spinal column, abnormal sitting and 
standing position in the school and prolonged 
time in watching television or play electronics 
games without physical activity may lead to 
changes in normal posture and increase the 
musculoskeletal pain [14]. 
 
The results of the study matches with Fjeldstad 
et al. [15], who reported that the incidence of 
falling , ambulatory  stumbling  and disturbance 
of balance  are higher   in obese than normal 
weight subjects. Also, Singh et al. [16], stated 
that abnormal body weight produce loss of 
postural stability and increase risk of falling, 
Greve et al. [17] demonstrated that increase BMI 
more than 30 kg/m2 can lead to increase time of 
postural instability. 
 
The results can be explained by Spyropoulos et 
al. [18] who stated that obese females are more 
prone to the risk of falls, the greatest effect of 
body weight on higher peak pressures in the 
obese was found under the longitudinal arch of 
the foot and under the metatarsal heads. The 
higher pressures for obese women compared to 
obese men during static weight bearing 
(standing) may be the result of reduced strength 
of the ligaments of the foot. 
 
The results of our study is in line with Dutil et al. 
[19], who concluded that, over weight has 
negative effect to maintain balance as increased 
weight  has an effect on proprioceptive 
information for posture control and increase risk 
of falling in elder females. 
 
Fabris de Souza [20] observed that the increased 
width of base of support of obese individual was 

due to their poor skeletal muscle performance 
and high metabolic expenditure. 
 
Obesity affect the mechanics of daily functional 
activities due to the mass added to different body 
region and the changes in body geometry [21]. 
 
Increased the mass of the body in addition to 
increase the whole body weight will modify how 
the limbs and whole body create and react to 
forces [22]. Excess adiposity also interferes with 
the interaction of joints and muscles that are 
crucial to functional capacity and postural 
stability [23]. This modification is particularly 
consequential as an anterior displacement of              
the center of gravity significantly increases               
the magnitude of ankle moment required to 
stabilize the body in the erect stance. An     
anterior shift in whole body center of gravity          
also threatens stability by placing the line of 
gravity (LOG) closer to the body’s base of 
support [24]. 
 
5. CONCLUSION 
  
It can be concluded that the increase in body 
mass in adolescent females seems to produce 
disturbance in balance control.   
 

CONSENT 
 
As per international standard or university 
standard, patient’s written consent has been 
collected and preserved by the authors. 
 

ETHICAL APPROVAL 
 
As per international standard or university 
standard, written approval of Ethics committee 
has been collected and preserved by the 
authors. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 



 
 
 
 

Ghait et al.; JAMMR, 24(4): 1-5, 2017; Article no.JAMMR.37238 
 
 

 
5 
 

REFERENCES 
 
1. Must A, Spadano  J, Coakley EH, 

Field  AE, Colditz  G, Dietz  WH. The 
disease burden associated with overweight 
and obesity.  JAMA. 1999;2821523- 1529. 

2. Alberga AS, Sigal RJ, Goldfield G, 
Prud'homme D, Kenny GP. Overweight 
and obese teenagers: Why is adolescence 
a critical period? Pediatr. Obes. 
2012;7:261–273.  

3. Hills AP, Byrne NM. An overview of 
physical growth and maturation. Med. 
Sport Sci. 2010;55:1–13.  

4. Saunders TJ, Chaput JP, Tremblay MS. 
Sedentary behaviour as an emerging risk 
factor for cardiometabolic diseases in 
children and youth. Can. J. Diab. 
2014;38:53–61.  

5. Busch V, Manders LA, de Leeuw JR. 
Screen time associated with health 
behaviors and outcomes in adolescents. 
Amer. J. Health Behav. 2013;37:819–830. 

6. Kiess W, Marcus C, Wabitsch M. Obesity 
in childhood and adolescence. Pediatr 
Adolesc Med Basel. 2004;9:137–147. 

7. Wearing SC. The biomechanics of 
restricted movement in adult obesity. Obes 
Rev. 2006;7:13–24. 

8. Wearing SC, Hennig EM, Byrne NM, et al. 
Musculoskeletal disorders associated with 
obesity: A biomechanical perspective. 
Obes Rev. 2006;7:239–250. 

9. Dokić Z, Mededović B. Relationship 
between overweight, obesity and the motor 
abilities of 9-12 year old school children. 
Original Scientific Paper. Physical Culture. 
2013;67(2):91-102. 

10. Hills AP, Parker AW. Gait characteristics of 
obese children. Arch Phys Med Rehabil. 
1991;72:403-7. 

11. Bergland A, Pettersen A, Laake K. 
Functional status among elderly 
Norwegian fallers living at home. 
Physiotherapy Research International. 
2000;5(1):33- 45. 

12. Guelich M. Prevention of falls in the 
elderly: A literature review. Top Geriatr 
Rehabil. 1999;15(1):15-25. 

13. Rozzi S, Lephart S, Sterner R, Kuligowski 
I. Balance training for persons with 
functionally unstable ankles. JOSPT. 
1999;29(8):478-486. 

14. Howell FR, Mahood JK, Dickson RA: 
Growth beyond skeletal maturity. Spine. 
1992;17:437-440. 

15. Fjeldstad C. The influence of obesity on 
falls and quality of life. Dyn Med. 2008;7:4. 
(Abstract). 

16. Singh D, Park W, Levy MS, Jung ES. The 
effects of obesity and standing time on 
postural sway during prolonged quiet 
standing. Ergonomics. 2009;52:977–986. 

17. Greve J, Alonso A, Bordini ACPG, 
Camanho GL. Correlation between body 
mass index and postural balance. Clinics. 
2007;62:717–720. 

18. Spyropoulos P, Pisciotta JC, Pavlou KN. 
Biomechanical gait analysis in obese men. 
Arch Phys Med Rehabil. 1991;72:1065–
1070. 

19. Dutil M,  Handrigan G,  Corbeil P,  Cantin 
V, Simoneau M,  Teasdale N,  et al. The 
impact of obesity on balance control in 
community- dwelling older women. Age 
(Dordr). 2013;35(3):883–890. 

20. Fabrice de Souza SA. Gait cinematic 
analysis in morbidly obese patients. Obes 
Surg. 2005;15:1238–1242. 

21. Francesco M, Manuela G, Elena T, Luca 
V,Marco C, Paolo C. Gender-specific effect 
of obesityon balance. Obesity. 2009;17: 
1951–1956. 

22. Ramachandran J. Anthropometry and the 
range of motion of the obese population 
and their design implications. [Unpublished 
master’s thesis]. University of Cincinnati. 
Cincinnati, OH; 2006. 

23. Błaszczyk JW, Cieślinska-Świder J, Plewa 
M, Zahorska-Markiewicz B, Markiewicz A. 
Effects of excessive body weight on 
postural control. J Biomech. 2009;42(9): 
1295-1300,. 

24. Hue O, Simoneau M, Marcotte J, Berrigan 
F, Dore J, Marceau P, Marceau S, 
Tremblay A, Teasdale N. Body weight is a 
strong predictor of postural stability. Gait 
Posture. 2007;26:32–38. 

_________________________________________________________________________________ 
© 2017 Ghait et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://sciencedomain.org/review-history/21647 


