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ABSTRACT

The aim of present study is analysing the effectdunlents’ backpack’s weight on deformity of trskioulder and
vertebral column. In order to do this examinatiogr@up of high school girl studentsin Qazvin citg @hosen as
the statistical society. The measurement instrusnigitiude posture screen, meters, scales and questires. The
independent variable is the backpack's weight ahd tlependent variables are skeletal defects invglvi
unsymmetrical shoulder, scapula asymmetry and tewiaf vertebral column. 45 studentscarriedschoatkpacks

of 10%, 12.5%, 15% and 17.5% bodyweight for 20 tefwuThe results show carrying backpacksof 10%
bodyweight does not have noticeable effect on psxyof dropped shoulder deficiency during the Brshinutes;
however, its destructive impact will appear by pass of time. It is also observed that in the cakdeavier
backpacksof 12.5%, 15% and 17.5% bodyweight, thefuheffect ofbackpacks loads on the shoulder asyry is
beingstarted from the first moment.
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INTRODUCTION

Nowadays, with advances of technology and extensiaity lives, the amount of people activities balecreased
remarkably. This lack of activity follows by obesittardiovascular diseases and also skeletal defg@]. There
are a lot of people all around the world who sufiem skeletal deficiency and face with muscle warakg,
deformity of appearance and even fatigue. Unfotlgathe numbers of these people especially anteegagers
and students are increasing sharply. Up to novwat ®fl methods have been suggested for solvingdhismon
problem of twentieth century. However, physical @ation and exercise have their own specific plavesgst all
of these solutions. Corrective Exercises is onphgiical education branch that focuses on sketietfgct and tries
to propose some specific activities in order tospree from the advent and progress of skeletal aefay [3].

Backpacks are one of the basic stuff that studenist carry every day. Unfortunately, in some schdacause of
wrong curriculum students must usually carry helaagkpacks which can cause serious problems in sheinlder,
scapula and even onset of back pain [4-8]. Duresg Hecades, a lot of researches have been dom¢ thigo
negative effects of heavy backpacks on studentdetld defects. In article [9]magnetic resonancagimg (MRI)
scanner is used for analysing the effect of badkp@ads on the lumber spine in children. Horizomtisblacement
of numerous parts of body under the action of backg loads is investigated in [10,11]. Direct effecbackpack
carriage on lumbar lordosis of school boy childi®carried out by [12]. In this study, a scoliometeas used for
measuring the immediate change of spin curvatudethe results were compared for loaded and unloadsés.
Paper[13]examined the correlation between backpdoksls, manner of s and athletic activities for hbot
schoolchildren and adolescent.The shape of lumpime sof young adult female was studied in [14] vehéne
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results showed significant increase of thoracicasar curvature after 18 minutes. Finally, it isceenended widely
that students should not carrybackpacksheaviertBalb% of their bodyweight (BW) [15,16].

In this work, we are trying to find a relation betn the weight of students’ backpack and asymnwdtitheir

shoulder and scapula. We also determine which fzetkp weight has the most destructive effect orteleal

column deformation. Recent biological tests asaeethbone growth will continue till about twentyays old and
the weight of students’ backpacks can have negatipact on its natural process. Given that faat,résults of our
research can be very useful for prevention of tiskséetal deficiency in next generation.

MATERIALS AND METHODS

Statistical society of this study is freshman aoght®more high school girl students in Qazvin c#y. students
between 14-16 years old were chosen voluntary an®d@§ students. There were 7 questions in questionn
including the height, weight, body type, age, tistathce between their homes and school and thedbaiinant

hands that they carry backpack with it. For testihg students’ abdominal muscle strength and thedy

flexibility the sit-ups and sit and reach tests eveised. If the students could do these tests edbily were

categorized in normal condition.

2.1The assessment of body condition

In each session, after weighting the student, sireied a backpack of 10%, 12.5%, 15% and 17.5% her
bodyweight once a time. The student musts carrpuoipacks with their dominant hands (right hanthis work)
about 20 minutes and measurement is done everyn&tesi The measurements include calculating thermstny

of shoulders, the scapula asymmetry, the distafidengers and knee for both right and left side aisb the
distance between fingers and ground.

2.2 Instruments and methods of measuring

1- A posture screen is a steel frame. There igticaeline in the middle of this frame and it issged meticulously
each 5 centimeters in both vertical and horizostdes. We used from this tool for determining #heletal
deformation.

2- The students’ height were measured by a metereter, during the test, the distance between fiagérs
and both knee and ground is measured by this mstnt.

3- For determining the students’ weight and thegheof backpacks samples one simple scale is etiliz
4- The shoulder asymmetry is measured by a loreg.rul

2.3 Variables
a) In this study, the dependent variable is sketitects including unsymmetrical shoulder, scamsgmmetrical
and deviation of vertebral column.

b) The weight of students’ backpack is consideretha independent variable.

2.4 The statistical method

Regarding to the fact that in the current studyrémsults were obtained by semi experimental téstsaverage,
percent of data and the correlation between vartable calculated by descriptive and inferentidégt and k
square) statistics respectively.

RESULTS

The following figures and tables show the droppeapsila and shoulder problem distribution among Higfool
girl students. Before doing the test the existaapded problem in each left and right side of sheukhd scapula
were measured. After that each student carriecckplaak of 10%, 12.5%, 15% and 17.5% her bodyweigh20
minutes. Each 5 minutes, the student stopped aadvdhiation of her shoulder and scapula positiosew
measured. It is worth mentioning that in this stualy students carried their backpacks with rigahds and the
scale of data is centimeter.
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Table 1. Dropped scapula and shoulderdistributionn carrying backpacks of 10% bodyweight for times=510, 15 and 20

Before Test| 5 minutes 10 minut¢s 15 minutes 2@tam| Total
Dropped left scapula 23 27 28 28 26 109
Dropped left shoulder 2 2 2 2 2 8
Equal scapula 10 6 6 9 10 3]
Equal shoulder 5 2 0 1 1 4
Dropped right scapuld 12 12 11 8 9 40
Dropped right shoulde| 38 41 43 42 42 168
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Figure 1. Comparison of dropped a) scapula, b) shdder for each side in carrying backpack of 10% stuénts’ bodyweight for time=5, 10,
15 and 20 minutes

Table 2. Dropped scapula and shoulder distributionin carrying backpacks of 12.5% bodyweight for times5, 10, 15 and 20

Before Test| 5 minuteg 10 minutgs 15 minutes  2Wtes| Total

Dropped left scapula 23 29 26 26 26 107
Dropped left shoulder 2 2 2 2 2 8
Equal scapula 10 1 0 0 0 1
Equal shoulder 5 0 0 0 0 0
Dropped right scapula 12 15 19 19 19 P
Dropped right shoulde 38 43 43 43 43 172
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Figure 2.Comparison of dropped a) scapula, b) shodér for each side in carrying backpack of 12.5% o$tudents’ weight for time=5, 10,
15 and 20 minutes
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Table 3. Dropped scapula and shoulder distributionn carrying backpacks of 15% of bodyweight for time=5, 10, 15 and 20

Before Test| 5 minutes 10 minut¢s 15 minutes 2@tam| Total
Dropped left scapula 23 6 4 4 5 19
Dropped left shoulder 2 2 2 2 2 8
Equal scapula 10 9 7 7 6 29
Equal shoulder 5 0 0 0 0 0
Dropped right scapuld 12 30 34 34 34 132
Dropped right shoulde| 38 45 45 45 45 180
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Figure 3. Comparison of dropped a) scapula, b) shéder for each side in carrying backpack of 15% of tudents’ bodyweight for time=>5,
10, 15 and 20 minutes
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Table 4. Dropped scapula and shoulder distributionn carrying backpacks of 17.5% bodyweight for time5, 10,15 and 20

Before Test| 5 minutes 10 minut¢s 15 minutes 2@tam| Total

Dropped left scapula 23 2 2 2 2 8

Dropped left shoulder 2 2 2 2 2 8

Equal scapula 10 0 0 0 0 0

Equal shoulder 5 0 0 0 0 0
Dropped right scapuld 12 43 43 43 43 172
Dropped right shoulde| 38 48 48 48 48 192
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Figure 4. Comparison of dropped a) scapula, b) shader for each side in carrying backpack of 17.5% stdents’ bodyweight for time=5,

10, 15 and 20 minutes
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After statistical analyzing data, the results carsbmmarized as following:

* Meaningful relation is observed between droppegueaand carrying backpacks of 10%,12.5%,15% an8%7
students’ bodyweight (sig=0.000).

» Meaningful relation is observed between droppegudesand carrying backpacks of 10% students’ bodtyhieat
time= 10, 15 and 20 minutes (sig= 0.012, 0.007 @05 respectively). However, there is not a megfol
relation between dropped scapula and carrying lsode of 10% students’ bodyweight at time=5 minutes
(sig=0.062).

e There is not a meaningful relation between dropgedpula and carrying backpacks of 12.5% students’
bodyweight at time=5, 10 and 20 minutes (sig=0.08i5=0.381 and sig=0.154 respectively). However, a
meaningful relation is observed between droppegdidasand carrying backpacks of 12.5% students’ iveityht at
time=15 (sig=0.028).

» There is not a meaningful relation between dropgeagpula and carrying backpacks of 15% studentsyweigjht

at time=5, 10, 15 and 20 minutes (sig=0.451, sit8®. sig=369 and sig=0.213respectively).

* There is not a meaningful relation between dropgedpula and carrying backpacks of 17.5% students’
bodyweight at time=5, 10, 15 and 20 minutes (fbsig=0.368).

» Meaningful relation is observed between droppeguwea carrying backpacks of 10%, 12.5%, 15% an&%7.
students’ bodyweight and position before test @lbsig= 0.00).

e There is not a meaningful relation between dropgeoulder and carrying backpacks of 10%,12.5%,15®% an
17.5% students’ bodyweight (sig=0.060).

» Meaningful relation is observed between droppediktes and carrying backpacks of 10% students’ baailgiat

at time=5, 10, 15 and 20 minutes (for all sig=00)0

» Meaningful relation is observed between droppedukles and carrying backpacks of 12.5% students’
bodyweight at time= 5, 10, 15 and 20 minutes (fbsig= 0.000).

» Meaningful relation is observed between droppedigtay and carrying backpacks of 15% students’ bailgiat

at time=5, 10, 15 and 20 minutes (for all sig=00)0

» Meaningful relation is observed between droppedukles and carrying backpacks of 17.5% students’
bodyweight at time= 5, 10, 15 and 20 minutes (fosig= 0.000).

» Meaningful relation is observed between droppedilstes, carrying backpacks of 10%, 12.5%, 15% an&%7/
students’ bodyweight and position before test @lbsig= 0.00).

In Table 5, the distance between right hand fingard ground for different backpack weight and tinesre
archived. The default distance before doing theisemeasured 60.6667.

Table 5. The distance between right hand fingers ahground for different backpack weights and time=510,15 and 20 minutes

. . Time (minutes)
The percent weight of backpacgk 5 10 15 20
10% 60.5533| 60.377 60.6333 60.50P0
12.5% 60.4661 60.5778 60.75%6 60.5560
15% 60.4500] 60.2444 60.2833 60.1500
17.5% 60.5111] 60.366Fy 60.1500 60.4000

According to Table 5it is concluded that:

e There is not a meaningful relation between theadist of right hand fingers and ground with or withcarriage
a backpack of 10% bodyweight at times=5, 10, 152th(kig=0.6500, 0.2260, 0.9260 and 0.544 respedg)iv

» There is not a meaningful relation between theadist of right hand fingers and ground with or withcarriage
a backpack of 12.5% bodyweight at times=5, 10,20 (sig=0.478, 0.753, 0.846 and 0.282 respdg}ive

» There is not a meaningful relation between theadist of right hand fingers and ground with or withcarriage
a backpack of 15% bodyweight at times=5, 10, 152fh(kig=0.478, 0.167, 0.227 and 0.098 respeciively

» There is not a meaningful relation between theadist of right hand fingers and ground with or withcarriage
a backpack of 17.5% bodyweight at times=5, 10,ridb20 (sig=0.590, 0.354, 0.099 and 0.461 respdg}ive

DICUSSION AND CONCLUSION

Carrying backpacks especially heavy ones can chtédrggshape of body gradually. Students are the grainp of
people who must carry backpacks every day and exgolsimbar arthritis. According to the fact thane growth
will continue to the age of twenty, the strongast anost destructive effects of carrying backpackshe on the
children and teenager. In this article, 45 highostigirl students between 14-16 years old were éxeahfor
analyzing their vertebral column deformity, partarly their shoulder and scapula parts, due toyaagrdifferent
weight of backpacks about 20 minutes. The studyvelothat generally there is a meaningful relatietween
dropped shoulder or scapula and backpacks carrtagefound that carrying light backpack, 10% ati5% of
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students’ bodyweight, in short period 5 or at mb&tminutes does not have strong effect on progréssopped
scapula problem. Because, in short time the mustéesl strongly and muscles fatigue probably woll Imappen.
However, by passage of time the hands’ muscles tlosie potential and shoulders drop. Interestirigljneavy
backpacks case including 15% and 17.5% of studéodyweight, it is observed that in all minutesréhiss not a
meaningful relation between carrying backpack anopped shoulder defect since the muscles reachdo t
heaviness hardly and prevent from dropping shouédet scapula articulation. Moreover, the obtainesllts
showed that there is not a meaningful relation betwcarrying backpacks and the distance of rightl imgers to
the ground because students usually bended theiwebr avoiding the muscle tension and keepingy tha&lance.
Regarding to above results, we can suggest thdestsi should not carry backpack heavier that 10%heaf bod
weight. They also should carry the backpacks witth lnands and do not bear them for long distances.
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