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ABSTRACT 

Background and Aim: Status abnormalities are adverse changes which can cause deformity 

in the skeletal structure and the natural direction of the posture. Obesity is among the causes 

of status abnormalities. The important issue is the distribution of additional fat in the body. 

The aim of this study was to compare muscle and skeletal abnormalities between the students 

with apple-shaped and pear-shaped obesity. 

Material and Methods: Study population included all male high-school students in 

Sanandaj. 79 students were selected by purposeful cluster sampling and divided into three 

groups: apple-shaped obesity (n=21), pear-shaped obesity (n=23), and normal weight 

(n=34).In order to assess abnormalities, we used photography for forward head and forward 

shoulder, flexible ruler for kyphosis and lordosis, caliper for genu valgum and genovarum, 

and navicular drop test for flatfoot. Using SPSS22 software, data were analyzed by one-way 

analysis of variance (ANOVA). P < 0.05 was considered significant. 

Results: We found significant differences between every two groups in regard to different 

abnormalities as following: forward head (P ≤ 0.012) and forward shoulder (P ≤ 0.001) 

between normal and apple-shaped obesity groups, lordosis  between apple-shaped and pear-

shaped obesity groups (P ≤ 0.047), and also between normal and apple-shaped obesity groups 

(P ≤ 0.046), genovarum (P ≤ 0.0001) between normal and pear-shaped obesity groups and 

also between normal and apple-shaped obesity groups (P ≤ 0.0001); flatfoot (P ≤ 0.0001) 

between normal and pear-shaped obesity groups (P ≤ 0.0001) and also between apple-shaped 

and normal groups (P ≤ 0.0001). 

Conclusion: Apple and pear-shaped obesity have different effects on the stature structure and 

rate of complications. We recommend corrective exercise training programs and weight 

control in obese subjects according to the type of obesity. 

Keywords: Obesity, Apple-shaped obesity, Pear-shaped obesity, Fat distribution, 

Musculoskeletal abnormalities. 
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Postural Abnormalities 
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Apple-Shaped Obesity 
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Pear-Shaped Obesity 
7

 

Waist-to-Hip Ratio 

 [
 D

O
I:

 1
0.

22
10

2/
22

.1
.5

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

jk
u.

m
uk

.a
c.

ir
 o

n 
20

26
-0

5-
24

 ]
 

                             3 / 12

http://dx.doi.org/10.22102/22.1.50
http://sjku.muk.ac.ir/article-1-2961-fa.html


   

1. Kratenova 
2 . Romero-Vargas et al 
3 . Rosell et al 
4

 

Ridola et al 

 [
 D

O
I:

 1
0.

22
10

2/
22

.1
.5

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

jk
u.

m
uk

.a
c.

ir
 o

n 
20

26
-0

5-
24

 ]
 

                             4 / 12

http://dx.doi.org/10.22102/22.1.50
http://sjku.muk.ac.ir/article-1-2961-fa.html


1

 

Autocad 

L

H

 
 [

 D
O

I:
 1

0.
22

10
2/

22
.1

.5
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 s
jk

u.
m

uk
.a

c.
ir

 o
n 

20
26

-0
5-

24
 ]

 

                             5 / 12

http://dx.doi.org/10.22102/22.1.50
http://sjku.muk.ac.ir/article-1-2961-fa.html


 

ANOVA

SPSSP

 [
 D

O
I:

 1
0.

22
10

2/
22

.1
.5

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

jk
u.

m
uk

.a
c.

ir
 o

n 
20

26
-0

5-
24

 ]
 

                             6 / 12

http://dx.doi.org/10.22102/22.1.50
http://sjku.muk.ac.ir/article-1-2961-fa.html


 
.

 

FP 

 
 [

 D
O

I:
 1

0.
22

10
2/

22
.1

.5
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 s
jk

u.
m

uk
.a

c.
ir

 o
n 

20
26

-0
5-

24
 ]

 

                             7 / 12

http://dx.doi.org/10.22102/22.1.50
http://sjku.muk.ac.ir/article-1-2961-fa.html


 
P

  

P 

  

P

 

P

 

P

 

P

 

P

 

P

 

P

 

P

 

P

 

P

1

 

Lang- Tapia 

 [
 D

O
I:

 1
0.

22
10

2/
22

.1
.5

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

jk
u.

m
uk

.a
c.

ir
 o

n 
20

26
-0

5-
24

 ]
 

                             8 / 12

http://dx.doi.org/10.22102/22.1.50
http://sjku.muk.ac.ir/article-1-2961-fa.html


  

1. Rajan 

 [
 D

O
I:

 1
0.

22
10

2/
22

.1
.5

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

jk
u.

m
uk

.a
c.

ir
 o

n 
20

26
-0

5-
24

 ]
 

                             9 / 12

http://dx.doi.org/10.22102/22.1.50
http://sjku.muk.ac.ir/article-1-2961-fa.html


  

Reference  
1.Shahrokhi H, Daneshmandi H, Javaheri A. The study of anthropometric predictor 
parameters of spine alignment in athletes. Journal of Sport Medicine. 2012;3:73-89

 

[In 
Persian]. 
2.Kendall FB, McCreary EK, Kendall HO. Muscle Testing and Function.4th ed. Baltimore, 
MD

 

Williams and Wilkins. 1993. 215-226. 
3.Stroebel S, De Ridder JH, Wilders CJ, Ellis SM. Influence of body composition on the 
prevalence of postural deformities in 11 to 13 year old black south African children in the 
north west province. South African Journal for Research in Sport, Physical Education & 
Recreation (SAJR SPER). 2012;34:41-51 
4.Zagyapan R, Iyem C, Kurkcuoglu A, Pelin C, Tekindal MA. The relationship between 
balance, muscles, and anthropomorphic features in young adults. Anatomy Research 
International. 2012; 1:1-6 
5.Quka N, Stratoberdha D, Selenica R. Risk factors of Poor posture in children and its 
prevalence. Academic Journal of Interdisciplinary Studies. 2015;4:97

 

6.Salehi-Abargouei A, Esmaillzadeh A, Azadbakht L, Keshteli AH, Feizi A, Feinle-Bisset C, 
et al. Nutrient patterns and their relation to general and abdominal obesity in Iranian adults: 
findings from the Sepahan study. European journal of nutrition. 2016;55:505-18. 

 [
 D

O
I:

 1
0.

22
10

2/
22

.1
.5

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

jk
u.

m
uk

.a
c.

ir
 o

n 
20

26
-0

5-
24

 ]
 

                            10 / 12

http://dx.doi.org/10.22102/22.1.50
http://sjku.muk.ac.ir/article-1-2961-fa.html


7.Da Silva LR, Rodacki ALF, Brandalize M, Lopes MdFA, Bento PCB, Leite N. Postural 
changes in obese and non-obese children and adolescents. Rev Bras Cineantropom 
Performance Hum. 2011;13:448-54 
8.Taylor ED, Theim KR, Mirch MC Ghorbani S, Tanofsky-Kraff M, Adler-Wailes DC, et al. 
Orthopedic complications of overweight in children and adolescents.  American Academy 
journal of Pediatrics. 2006;117:2167-74

 

9.Han T, Lean M. Anthropometric indices of obesity and regional distribution of fat depots. 
International textbook of obesity Chichester, United Kingdom: John Wiley. 2001; 51-65

 

10.Minoo D, Nasser B, Mahmood S. Prevalence and causes of postural deformities in upper 
and lower extremities among 9-18 years old school female in Golestan province. European 
Journal of Experimental Biology. 2013;3:115-21

 

11.Rosell AA, Fregonesi C, Camargo M, Mantovani AM, Purga MO, Freitas Junior I, et al. 
Prepubescents and pubescents overweight postural characterization. Brazilian Journal of 
Biomotricity. 2010;4:104 14

 

12.Nguyen A-D, Shultz SJ. Identifying relationships among lower extremity alignment 
characteristics. Journal of Athletic Training. 2009;44:511-8

 

13.
age in 7 and 8-year-old children. Journal of Manipulative and Physiological therapeutics. 
2009;32:154-9

 

14.Gilleard W. Functional task limitations in obese adults. Current Obesity Reports. 
2012;1:174-80

 

15. evalence and risk factors of poor 
posture in school children in the Czech Republic. Journal of School Health. 2007;77:131-7

 

16.Romero- - - - -
Aguirre A, Morales- impact of body mass index and central obesity on 
the spino-pelvic parameters: a correlation study. European Spine Journal. 2013;22:878-82

 

17.Ridola C, Palma A, Ridola G, Sanfilippo A, Almasio P, Zummo G. Changes in the 
lumbosacral segment of the spine due to overweight in adults. Preliminary remarks. Italian 
Journal of Anatomy and Embryology. 1993;99:133-43

 

18.Han T, Lean M. Anthropometric indices of obesity and regional distribution of fat depots. 
International textbook of obesity Chichester, United Kingdom: John Wiley. 2001;51-65

 

19.Thigpen CA, Padua DA, Michener LA, Guskiewicz K, Giuliani C, Keener JD, et al. Head 
and shoulder posture affect scapular mechanics and muscle activity in overhead tasks. Journal 
of Electromyography and Kinesiology. 2010;20:701-9

 

20.Rajabi R, Samadi H. Corrective exercises Laboratory

 

Tehran:University of Tehran 
Publishers. 2014;73-82 [In Persian]. 
21.Ackland TR, Elliott B, Bloomfield J. Applied anatomy and biomechanics in sport: Human 
Kinetics. Blackwell Publishers. 2009; 156-172. 
22.Taweetanalarp S, Purepong N. Comparison of lumbar spinal angle between normal body 
mass index and overweight young adults. Journal of Physical Therapy Science. 2015;27:2343

 

23.Allami A, Golpayegani M, Shahjerdi S. Kyphosis in apple-shaped and pear-shaped 
obesity. Scientific Journal of Kurdistan University of Medical Sciences. 2015; 20:Pe41-Pe51, 
En5. [In Persian]. 

 [
 D

O
I:

 1
0.

22
10

2/
22

.1
.5

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 s

jk
u.

m
uk

.a
c.

ir
 o

n 
20

26
-0

5-
24

 ]
 

                            11 / 12

http://dx.doi.org/10.22102/22.1.50
http://sjku.muk.ac.ir/article-1-2961-fa.html


24.Letafatkar K, Hadadnezhad M, Arashpour H, Bakhsheshi Heris M. Effects of weight, 
gender and number of pregnancies on lumbar total and segmental lordosis and low back pain. 
Journal of Research in Rehabilitation Sciences. 2010; 4:137-143 In Persian]. 
25.Magee DJ. Orthopedic physical assessment: 4th December. Elsevier Health Sciences 
Publishers; 2014; 179-184. 
26.Jankowicz-Szymanska A, & Mikolajczyk E. Genu valgum and flat feet in children with 
healthy and excessive body weight. Pediatric Physical Therapy. 2016; 28:200-206.  
27.Rahmaninia F, Daneshmandi H. Relationship between body weight girls students with 
lower limb deformities. Harakat 2007; 33: 31-45. [In Persian]. 
28.Balakrishnan R, Jacob S, & Nair D. To study the effectiveness of corrective exercises and 
insole placement on flatfoot in overweight individuals. International Journal of Physical 
Education, Sports and Health 2015; 2: 184-188 
29.Karimi S, Kashi O, Admadimanesh V, Moradi A. The relationship between 
anthropometric factors and flat feet. The Scientific Journal of Rehabilitation Medicine. 2016; 
5:126-34

 

[In Persian]. 
30.Tizabi AAT, Mahdavinejad R, Azizi A, Jafarnejadgero T, Sanjari M. Correlation between 
height, weight, BMI with standing thoracic and lumbar curvature in growth ages. World J 
Sport Sci 2012;7:54-6

 

31.Lang- -Romero V, Anelo J, Castillo MJ. Differences on spinal curvature 
in standing position by gender, age and weight status using a noninvasive method. J Appl 
biomechanics. 2011;27:143-50

 

32.Wyszynska J, Podgorska- -Grabiec J, Rachwal M, Baran J, Czenczek-
Lewandowska E, et all. Analysis of relationship between the body mass composition and 
physical activity with body posture in children. BioMed Research International. 2016; 1-10.   

 
 [

 D
O

I:
 1

0.
22

10
2/

22
.1

.5
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 s
jk

u.
m

uk
.a

c.
ir

 o
n 

20
26

-0
5-

24
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

http://dx.doi.org/10.22102/22.1.50
http://sjku.muk.ac.ir/article-1-2961-fa.html
http://www.tcpdf.org

