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ABSTRACT
Background: During lectures, usually students sit in an awkward position, for prolonged period of time and that may 
cause postural instability. For a good posture, bilateral landmarks should be on same level, when viewed from front or 
behind. Therefore, both shoulders should also be on same level as well. Any alteration in level of shoulders in healthy 
individual may lead to deformity in spine or extremity. The objective of this study was to analyze the level of both shoul-
ders in the physical therapy students and to find its correlation with the perception of students about their shoulder 
balance.
Method: An observational (cross – sectional) study was conducted on students of Doctor in Physical Therapy (DPT) 
from colleges of Physical Therapy, Karachi. 100 Students were selected by Simple Random Sampling technique. Data 
from students was collected by administering a questionnaire. It includes close-ended questions. Afterwards, the level 
of both shoulders of the students, were assessed by using Scoliosis Meter. 
Results: Response from students showed that 79% of them assumed that both shoulders are in same level. When lev-
el of shoulder of students was assessed by scoliosis meter, it showed that 37% students have absolute level shoulder. 
Spearman’s Correlation coefficient (r = 0.046,    p= 0.65) showed a weak, positive correlation between perception of the 
students about shoulder level and assessment of shoulder tilt. 
Conclusion: This showed that the perception of students about level of both shoulders was not correlated to the actual 
levels of the shoulders. Hence, as they were not assuming it uneven, so they may not pay any attention to keep them-
selves straight.
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INTRODUCTION 
Posture is the relative arrangement of body parts[1]. It is 
the position assumed intentionally or habitually by the 
person. Maintenance of posture is very important for 
daily living. Alteration in posture occurs in children and 
adults. In college going students, bad posture is very com-
mon due to lack of awareness of correct posture. Hence, 
faulty posture causes different problems in activities of 
daily living [1,2,3,4,5]. Internal and external factors may 
cause alterations in posture. Age, sex, height, weight, he-
reditary factors, physical environment, socioeconomic lev-
el, psychosocial and emotional factors and physiological 
changes during puberty can affect the posture of a student 
[1,5,6]. Improper posture, lack of awareness about correct 
posture and presence of pain due to any reason may cause 
postural instability [1,5,6]. Any change in normal postural 
alignment may cause over stretching of the muscles and 
associated structures like fascia, ligaments, tendons be-
cause these structures are stretched beyond their normal 
range. It also causes weakness of the muscles [7]. As a re-
sult of stress on periarticular structures, pain and discom-
fort arise, whereas if the stress continues, it may lead to 
spinal deformities and degenerations of intervertebral disk 
[8,9]. It is very difficult to diagnose any change in articular 
structures in early stage, thus the early diagnosis has been 
a challenge for health care providers[10]. 
Environment of class room plays a great role on posture of 
students. While having lectures, students sit in awkward 
position, such as trunk side bended, neck flexed/extended/
rotated, or with poking chin, for prolonged period of time 
and that may cause postural instability. Most of muscu-
loskeletal pain develops due to the environment of class-
room [11,12,13]. Different researchers conducted studies 
on ergonomics, educational institute furniture, prolonged 
sitting, posture, heavy bags, student physical activity, and 
associated musculoskeletal changes, pain and problems 
[14,15,16,17,18,19,20]. Nurul Asyikin et al (2009) in Ma-
laysia conducted a study on factors that affect the posture 
and can cause musculoskeletal problems and pain. This 
study mainly considered heavy bags, ergonomically im-
proper furniture and poor sitting posture[21]. Poor ergo-
nomics in school life leads towards problems in adulthood. 
Nse A Odunaiya et al (2014) conducted a case study to 
assess ergonomic suitability of educational furniture and 
possible health implications in a university setting. This 
study concluded that seat height was not suitable for 80.4% 
students and desk height for 74.2% students [22]. 
There are many causes of musculoskeletal pain. As men-
tioned above, environment of classroom and the duration 
spent in the classroom are key factors. When students 
spend more than 30% of their time in sitting posture, this 
will certainly affect their posture[16,21]. Therefore, when-
ever posture is affected by prolonged sitting with poor er-
gonomics, the musculoskeletal system is affected, which 
will lead to musculoskeletal disorders[17]. Cammie Chau-
mont Menéndez et al (2009) also conducted a study to eval-
uate posture of college students by two postural assessment 

tools. It was concluded that Modified Rapid Upper Limb 
Assessment (mRULA) for computer users and the Univer-
sity of California Computer Use Checklist were indepen-
dent of each other [23]. Obembe et al (2013) conducted a 
study on undergraduate laptop users and concluded that 
most common musculoskeletal complaints reported by 
these university students is pain in shoulder (75.7%) [24]. 
Perception about own body is related to physical appear-
ance, as well as also related to neural representation of the 
body. A study was conducted by Linkenauger et al (2009) 
on asymmetrical body perception. A study conducted by 
Linkenauger et al (2009) on asymmetrical body percep-
tion summarized that people who were right-handed had 
perceived that their right arm and hands were longer than 
their left arm and hand, whereas left handed participants 
perceived both arms accurately [25]. Body postures also 
influence the emotional facial expressions. Hence, it has a 
powerful influence on perception of facial displays of emo-
tion by adults and children [26,27,28]. Sylvain Guimond 
et al (2012) assessed the correlation between posture and 
personality traits [29]. Posture not only causes musculo-
skeletal changes; it also affects pulmonary functions of stu-
dents [30,31]. Edmondston et al (2007) conducted a study 
on postural neck pain. This study assessed the habitual sit-
ting posture, perception of good posture, cervicothoracic 
kinesthesia and also compared them with asymptomatic 
individuals [32]. 
For a good posture, bilateral landmarks should be on same 
level, when viewed from front or behind. Therefore, both 
shoulders should be on same level as well. Whenever any 
disturbance occurs in level of shoulders, it is considered 
as pathological. Any alteration in level of shoulders in 
healthy individual may lead to deformity in spine or ex-
tremity [33]. A study was conducted by Akel et al (2008) 
to evaluate shoulder balance in healthy adolescent and 
found by digital photography that only 18.7% had abso-
lutely level shoulder[33]. Furthermore, those volunteers 
stated that they had leveled shoulders. This study also con-
cluded the results about the perception of the volunteers 
regarding their shoulders [33]. A study was conducted by 
Cho CK (2008) on Chinese adolescents to find the preva-
lence of common faulty postures and its associated factors. 
The study included digital photography, manual muscle 
tests, and flexibility tests. The most common faulty posture 
found in this study was uneven shoulder level [34].
Lesser work was done on the shoulder levels with the per-
ception of students [34]. Therefore, our study was conduct-
ed to get the knowledge about the perception of appear-
ance in the physical therapy (PT) students and assess the 
level of shoulders and correlate with their perceptions. This 
study will help in providing awareness of posture and brain 
storming which might help in correction or prevention.
METHODOLOGY
Study Design: Observational (cross-sectional) study  
Sampling Method: Simple Random Sampling technique.
Study Setting and Participants: Data was collected from 
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100 students pursuing Doctor in Physical Therapy (DPT) 
in colleges of Physical Therapy in Karachi.
Duration: 6 months. 
Inclusion Criteria: Students of physical therapy from any 
batch and year of DPT were included in this study. Both 
male and female participants of age in between 18 years to 
30 years were included.
Exclusion Criteria: Students with any known structural or 
congenital deformity of limbs and spine were not included 
in this study. If he/she had any surgery or injury around 
shoulder, spine and upper trunk, that can alter the level of 
shoulders, were not being included. Students who are not 
willing to participate were also not a part of this study.
Data Collection Tool and Procedure: Data from students 
was collected by administering a questionnaire. It in-
cluded demographic information, and close-ended ques-
tions[33,35] about themselves, such as, perception about 
their body appearance chiefly about the shoulder, domi-
nant hand side, carrying bags and et cetera. After filling the 
questionnaire, the level of shoulders of the students, were 
assessed by using Baseline Scoliosis Meter. Thereafter, the 
shoulder tilt in degrees and also in distance in centime-
ters (cm) were measured and documented. For shoulder 
tilt in degrees, we placed the rod of scoliosis meter on the 
acromio-clavicular articulation and read the angle from 
the level gauge. For shoulder tilt in distance in centimeters 
(cm), we placed the ends of the rods on the acromio-cla-
vicular articulation. A significant difference in degree 
measurement was noted when both shoulders were not on 
same level.  Then, we released the rod on the higher side 
and moved the bar down until “0” was indicated on the 
gauge. Therefore, we were able to calculate the distance by 
counting the markings above the block on the higher side. 
This indicated the distance deviation in cm.    
Ethical Consideration:  This study was explained to the 
students and written consent was taken, prior to the filling 
of questionnaire.  The confidentiality of the personal infor-
mation was maintained throughout the study. 
Data Analysis: The collected data was analyzed by using 
‘Statistical Package for the Social Sciences’ (SPSS) version 
20. Data was shown in Mean, Standard Deviation (SD) 
and percentages. Correlation of the perception of appear-
ance with the assessment of shoulder tilt was calculated by 
Spearman’s Correlation coefficient. 
RESULT 
100 students of DPT were randomly selected from first 
year to final year for this study. Among them, 80 were fe-
male and 20 were male students. Mean age of the students 
is 20.43 ± 1.59 years.
A questionnaire was given to students with close-ended 
questions and the responses from them were summarized 
in percentages. The response from students shows that 
79% of them assumed that both shoulders are in same lev-
el. 44% students have perception that their body is very 
well balanced and 55% are happy with their appearance. 

90% are right-handed students. 95% students carry bags 
and majority of students (56%) carry their bags on their 
right shoulder and mostly carry their books, folders with 
their right forearm. Hence, 18% of the students responded 
that they were suffering from right shoulder pain, 10% of 
students reported of left shoulder pain and 27% reported of 
pain on both shoulders, after prolonged sitting in class. De-
tails of responses from students are given in Table 1 and 2. 
Table 1 shows the perception of students about themselves. 
This table shows that i) How these students feel about their 
appearance of shoulder as they see themselves in mirror; ii) 
Are they happy about their appearance; iii) What do they 
think that their body is balanced or not. Table 2 shows the 
dominant hand and habit of students for carrying their 
bags and the percentages shows that majority of students 
were using their right shoulder or hand.

Table 1: Responses from students regarding their 
appearance(n=100)

Appearance of shoulder %
Right shoulder - down a lot 01
Right shoulder - down somewhat 05
Right shoulder- slightly down 05
Both shoulders – balanced 79
Left shoulder - slightly down 07
Left shoulder - down some what 03
Left shoulder - down a lot 00
 Happy with your body appearance %
Happy 55
Somewhat happy 36
Unhappy 07
Very unhappy 02
Your body is balanced %
Very well balanced 44 
Somewhat balanced 37
No opinion 05
Somewhat unbalanced 13
Very unbalanced 01

Table 2: Response from students (n=100)

Dominant hand %
Right 90
Left 10
Where do you carry bag? %
Right shoulder 56
Left shoulder 18
Any shoulder 20
Back 06

After getting the responses from students, the level of 
shoulder was assessed by scoliosis meter. It showed that 
37 students have leveled shoulders. Graph 1 showed the 
shoulder tilt in degrees, irrespective of the dropped side. 
The tilt was divided in ranges of 0o, >0o - 2.5o, >2.5o - 5o, 
without showing the dropped or elevated side. Graph 2 
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showed only the percentages of the dropped side, either it 
was right or left, or it was not dropped. When we assessed 
the shoulder tilt in distance, we found that 36 students have 
tilt of >0-1cm, whereas, 27 students have >1cm.  Table 3 
shows the shoulder tilt in degrees along with the dropped 
side. This shows the percentages of tilt in different rang-
es of degrees in the students having right or left dropped 
shoulder.

Table 3: Assessment

Shoulder Tilt in Degrees with 
Dropped side %

>2.5o -  5o  (Right side - Dropped) 23
 > 0o  -  2.5o  (Right side - Dropped) 22
  0o    (Both shoulders - Leveled) 37
 > 0o  -  2.5o  (Left side - Dropped) 15
 > 2.5o -  5o  (Left side-  Dropped) 03

When we compare the response of students with our as-
sessment of shoulder level, we found that 79% students 
assumed that both shoulders are on same level, while as-
sessment showed that 37 % have 0o tilt. The relationship 
between the perception about appearance of shoulders 
and the assessment of shoulder tilt was calculated by us-
ing Spearman’s correlation coefficient.  The result showed a 
weak, positive correlation between perception and assess-
ment (r = 0.046, p= 0.65), shown in Table 4. This showed 
that the perception of students about level of both shoul-
ders was not the same to their assessment. Perception of 
students about their shoulder level and the actual mea-
surement of shoulders through assessment are shown by a 
scatter diagram in Graph 3. This graph also shows that the 
assessment of shoulder level does not match the perception 
of students. 

Table 4: Relationship between the perception of appear-
ance and the assessment of shoulder tilt

Data Spearman’s 
Correlation P-value

•	 Perception of Appear-
ance in Mirror

•	 Shoulder Tilt in 
Degrees

0.046 0.65

* The Spearman correlation coefficient (r) can take values 
from +1 to -1. 
A ‘r’ of +1 indicates a perfect association, a r=0 indicates 
no association and a ‘r’ of -1 indicates a perfect negative 
association.  Whereas, ‘r’ closer to zero, shows  weaker 
the association.

Graph 3: Perception and Assessment

DISCUSSION 
This study focused on the perception of students and the 
measured shoulder levels to analyze their perception. 
When a person assumes that his/her posture is not good, 
he/she tries to correct it. But if a person thinks that his/her 
posture is perfect and his/her shoulders are on same level, 
he/she will not try to do any corrective measures. Akel et 
al (2008) evaluated shoulder balance in 91 healthy adoles-
cents and found that 18.7% have absolutely level shoulders 
[33]. Akel et al (2008) assessed the shoulder levels by ra-
diological examinations and digital photographs, and thus, 
correlated both evaluations. Interestingly, all of them stat-
ed in questionnaire that they have levelled shoulders [33]. 
72% of them were happy with their appearance and 87% 
stated that their bodies were balanced [33].  The results of 
our study show that 79% of students assumed that both 
shoulders are on the same level, but the assessment showed 
that only 37% students have absolutely levelled shoulders. 
55% students were happy with their appearance and 44% 
assumed that their bodies were very well balanced. Anoth-
er study was conducted on Chinese adolescents by Cho CY 
(2008) [43]. It was a survey for faulty posture and its asso-
ciated factors. They distributed Musculoskeletal Question-
naire and Chinese Health Questionnaire to high school 
students and later conducted postural screening. They 
found that 36% students had uneven shoulder levels and 
25% had forward head posture. Uneven shoulders were the 
most common faulty posture among those students [34]. 
There can be many reasons which can alter the level of both 
shoulders, such as scoliosis, poor posture, carrying weight. 



 Int J Physiother 2017; 4(1)	  								            Page | 53

The main reason is scoliosis. Due to scoliosis, one shoulder 
will be lower than the other shoulder. Shoulder level can 
also be altered by poor posture, shifting weight of trunk 
to one side during prolonged sitting, carrying bags on one 
shoulder or in one hand. When a student adopts poor sit-
ting posture during class, either due to unfit furniture or 
he/she habitually sits in slouched posture, both put harm-
ful consequences in long term. If students continue to keep 
their shoulder uneven, this can lead to muscle imbalance, 
which can later lead to spinal deformities [8,9]. 
Classroom environment is very important for posture of 
students. . Odunaiya NA et al conducted a study in 2014 to 
determine the ergonomic suitability of educational furni-
ture in the lecture theaters of the university [22]. 240 stu-
dents (120 females and 120 males) took part in the study. 
They highlighted that anthropometric dimensions of all 
students were different and hence mismatch with the fur-
niture. They also found a significant difference in height 
of male and female students. Seat height and desk height 
were unsuitable for 80.4% and 74.2% students’ respectively 
[22]. This study highlighted an important factor that can 
alter the posture of university students. As in our study, we 
also tried to highlight the posture of students by evaluating 
their shoulder levels. As the students adopt an awkward 
position during prolonged lectures, it gradually causes 
problems in posture.  Most of the students in our study are 
right-handed. But left-handed students definitely need the 
chair and desk which suits them. 
Shoulder level can also be affected by carrying bag on one 
side. Our study shows that majority of the students are 
right-handed, carry their bags on right shoulder and carry 
their books and folders with right forearm. The measure-
ment showed that right shoulder was lower when com-
pared to the other side in 45% students. Further studies 
can be done to assess the reason for dropped shoulders.  A 
study by Linkenauger (2009) summarized that right-hand-
ed people assumed that their right arm is longer [25]. 
Griegel – Morris P et al (1992) conducted a study on inci-
dence of postural abnormalities in two age groups of healthy 
individuals. The study concluded that forward head (66%), 
kyphosis (38%), right rounded shoulder (73%), and left 
rounded shoulder (66%) were present in both age groups. 
Hence, showed by a figure that right rounded shoulder, left 
rounded shoulder and the forward head were common in 
individuals of age group 20-35 years [8]. As we worked 
with shoulder levels, the above study was also identified 
the faulty posture of shoulders in young adults. 
In another study, Hanvold TN et al (2010) focused on mus-
culoskeletal pain and they found that most of the students 
had pain in their shoulders and upper trapezius [18].  In 
our study, students also reported of shoulder pain.
In our study, there was a weak, positive correlation be-
tween the perception of appearance and the assessment 
of shoulder tilt. This correlation showed that the percep-
tion of students about level of both shoulders was weak-
ly associated with their actual assessment values, as 79% 

student’s responded level shoulder, and 37% students had 
level shoulder upon measurement.  The p-value also shows 
that it was not significant. Our study may help in finding 
shoulder drop in PT students, as they could know the dif-
ference between their perception and actual shoulder level. 
They can focus on their posture during classes and its cor-
rection. 
Limitations and Recommendations
This study is limited to assessment of levels of shoulder 
only. Perception with assessment of other regions can be 
incorporated in upcoming studies. Furthermore, shoulder 
level assessment by radiological examinations and digital 
photographs can be considered. Associated factors (such 
as physical ergonomics of the class, lifestyle of students, ex-
tra-curricular activities and so forth) of uneven shoulders 
can be explored in future researches.
CONCLUSION 
This study showed that perception of students about their 
shoulder level was not correlated with their actual levels. 
Since they were not assuming it to be uneven, they were 
not paying any attention to keep themselves straight.
REFERENCES
[1]	 Penha PJ, João SM, Casarotto RA, Amino CJ, Pentea-

do DC, Postural assessment of girls between 7 and 10 
years of age. Clinics. 2005; 60(1): 9-16.

[2]	 Foster HE, Cabral DA, Is musculoskeletal history and 
examination so different in pediatrics? Best Pract Res 
Clin Rheumatol. 2006; 20(2): 241-261.

[3]	 Foster HE, Kay L, Examination skills in the assess-
ment of the musculoskeletal system in children and 
adolescents. Curr Paediatr. 2003; 13: 341-344.

[4]	 Jandial Sh, Foster HE, Examination of the musculo-
skeletal system in children – a simple approach. Pae-
diatr. Child Health. 2007; 18(2): 47-55.

[5]	 Eivazi M, Alilou A, Ghafurinia S, Fereydounnia S, 
Prevalence of faulty posture in children and youth 
from a rural region in Iran: Biomedical Human Ki-
netics. 2012; 4: 121–126.

[6]	 McEvoy MP, Grimmer K, Reliability of upright pos-
ture measurement in primary schoolchildren. BMC 
Musculoskelet Disord. 2005; 6: 35.

[7]	 WB Saunders, Philadelphia, Orthopedic Physical As-
sessment, Magee DJ, 3rd edition.  USA. 1997

[8]	 Griegel-Morris P, Larson K, Mueller-Klaus K, Oatis 
CA, Incidence of common postural abnormalities in 
the cervical, shoulder, and thoracic regions and their 
association with pain in two age groups of healthy 
subjects. Phys Ther. 1992; 72(6): 425-431.

[9]	 Troyanovich SJ, Harrison DE, Harrison DD, Structur-
al rehabilitation of the spine and posture: rationale for 
treatment beyond the resolution of symptoms. J. Ma-
nipulative Physiol Ther. 1998 ; 21(1): 37-50.

[10]	Grivas TB, Wade MH, Negrini S, O’Brien JP, 
Maruyama T, Hawes MC, Rigo M, Weiss HR, Kotwic-
ki T, Vasiliadis ES, Sulam LN, Neuhous T. SOSORT 
consensus paper: school screening for scoliosis. 



 Int J Physiother 2017; 4(1)	  								            Page | 54

Citation
Nizami, G. N., Rafique, N., Rafique, A., Sheikh, A., Sarfaraz, M., & Khan, K. (2017). ANALYSIS OF LEVEL OF BOTH 
SHOULDERS IN PHYSICAL THERAPY STUDENTS.  International Journal of Physiotherapy, 4(1), 49-54.

Where are we today? Scoliosis. 2007 Nov;2: 17.
[11]	Syazwan A,  Azhar MM,  Anita A,   Azizan H,  Sha-

haruddin M,  Hanafiah JM,  Muhaimin A,  Nizar 
A,  Rafee BM, Ibthisham AM,  Kasani A. Poor  sit-
ting  posture  and heavy schoolbag as contributors 
to musculoskeletal l  pain  in  children: an  ergonomic 
school education intervention  program. J Pain Res. 
2011; 4: 287-96.

[12]	Murphy S, Buckle P, Stubbs D. Classroom posture and 
self-reported back and neck pain in schoolchildren. 
Appl Ergon. 2004 Mar;35(2):113-20.

[13]	Saarni L, Nygård C-H, Kaukiainen A, Rimpelä A. Are 
the desks and chairs at school appropriate? Ergonom-
ics. 2007; 50(10): 1561–1570.

[14]	Grimmer K, Williams M. Gender-age environmental 
associates of adolescent low back pain. Appl Ergon. 
2000; 31(4): 343–360

[15]	Motmans RR, Tomlow S, Vissers D. Trunk muscle ac-
tivity in different modes of carrying schoolbags. Ergo-
nomics. 2006; 49 (2): 127–138.

[16]	Mohd AK, Zailina H, Shamsul BMT, Nurul AMA, 
Mohd AMN, Syazwan AI. Neck, upper back and low-
er back pain and associated risk factors among prima-
ry school children. J App Sci. 2010; 10 (5): 431–435.

[17]	Syazwan AI, Tamrin SBM, Hassim Z. The associa-
tion between ergonomic risk factors, RULA score and 
musculoskeletal pain among school children: a pre-
liminary result. Glob J Health Sci. 2009; 1 (2): 73–84.

[18]	Hanvold TN, Veiersted KB, Waersted M. A prospec-
tive study of neck, shoulder, and upper back pain 
among technical school students entering working 
life. J Adolesc Health. 2010 May;46(5):488-94. 

[19]	  Troussier B, Davoine P, De Guademaris R, Fauco-
nnier J, Phelip X. Back pain in school children. A 
study among 1178 pupils. Scand J Rehabil Med. 1994; 
26(3):143–146.

[20]	Agha SR. School furniture match to students’ an-
thropometry in the Gaza Strip. Ergonomics. 2010 
Mar;53(3):344-354. 

[21]	Nurul Asyikin MA, Shamsul BMT, Mohd Shahrizal 
D, Mohamad Azhar MN, Mohd Rafee B, Zailina H. 
Neck, shoulder, upper and lower back pain and asso-
ciated risk factors among primary school children in 
Malaysia. JMS. 2009; 2: 37–47.

[22]	Odunaiya NA, Owonuwa DD, Oguntibeju OO. Er-
gonomic suitability of educational furniture and pos-
sible health implications in a university setting. Adv 
Med Educ Pract. 2014 Jan 21;5:1-14.

[23]	Chaumont Menéndez C, Amick Iii BC, Joe Chang 
CH, Harrist RB, Jenkins M, Robertson M, et al. Evalu-
ation of two posture survey instruments for assessing 
computing postures among college students. Work. 

2009;34(4):421-430.
[24]	Obembe AO, Johnson OE, Tanimowo TO, Onigbinde 

AT, Emechete AA. Musculoskeletal pain among un-
dergraduate laptop users in a Nigerian University. J 
Back Musculoskelet Rehabil. 2013; 26(4):389-395.

[25]	Linkenauger SA, Witt JK, Bakdash JZ, Stefanucci JK, 
Proffitt DR. Asymmetrical body perception: a possi-
ble role for neural body representations. Psychol Sci. 
2009 Nov;20(11):1373-1380. 

[26]	Mondloch CJ, Nelson NL, Horner M. Asymmetries of 
influence: differential effects of body postures on per-
ceptions of emotional facial expressions. PLoS One. 
2013 Sep 10;8(9):e73605. 

[27]	Mondloch CJ. Sad or fearful? the influence of body 
posture on adults’ and children’s perception of fa-
cial displays of emotion. J Exp Child Psychol. 
2012Feb;111(2): 180-196. 

[28]	Mondloch CJ, Horner M, Mian J. Wide eyes and 
drooping arms: Adult-like congruency effects emerge 
early in the development of sensitivity to emotional 
faces and body postures. J Exp Child Psychol. 2013 
Feb;114(2):203-216.

[29]	Guimond S, Massrieh W. Intricate correlation be-
tween body posture, personality trait and incidence of 
body pain: a cross-referential study report. PLoS One. 
2012; 7(5):e37450. 

[30]	Bygrave S, Legg SJ, Myers S, Llewellyn M. Effect of 
backpack fit on lung function. Ergonomics. 2004; 
47(3): 324–329.

[31]	Hojat B and Mahdi E. Effect of different sitting pos-
ture on pulmonary function in students. J. Physiol. 
Pathophysiol. 2011;2(3):29-33

[32]	Edmondston SJ, Chan HY, Ngai GC, Warren ML, 
Williams JM, Glennon S, et al. Postural neck pain: an 
investigation of habitual sitting posture, perception of 
‘good’ posture and cervicothoracic kinaesthesia. Man 
Ther. 2007 Nov; 12 (4):363-371.

[33]	Akel I, Pekmezci M, Hayran M, Genc Y, Kocak O, 
Derman O, Erdoğan I, Yazici M. Evaluation of shoul-
der balance in the normal adolescent population and 
its correlation with radiological parameters. Eur Spine 
J. 2008; 17(3): 348-354.

[34]	Cho CY. Survey of faulty postures and associated 
factors among Chinese adolescents. J Manipulative 
Physiol Ther. 2008 Mar; 31 (3):224-229. 

[35]	Kuklo TR, Lenke LG, Graham EJ, Won DS, Sweet FA, 
Blanke KM, et al. Correlation of radiographic, clin-
ical, and patient assessment of shoulder balance fol-
lowing fusion versus nonfusion of the proximal tho-
racic curve in adolescent idiopathic scoliosis. Spine. 
2002 Sep; 27 (18):2013-2020.


