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Abstract: Today school bag carried by school children as a daily load become a health problem. The purposes
of this study were to: 1) measure the school bag weight and percentage to body weight, 2) report the incidence
of back pain among Egyptian school girls and 3) investigate the effect of school bag weight and carrying
methods on the back of school girls. The study was conducted on 254 healthy Egyptian school girls, divided
into group A, 136 girls from 6-10 years and group B, 118 girls from 11-14 years. Almost half of group A (46.3%)
and (45.8%) of group B suffered from back pain. The perception of pamn mntensity was 3.4 to 7.7 for group A and
4.5 to 8.8 for group B. School bag weight percentage was 13-50% for group A and 6.6-41.7% for group B. Most
of group A (71.3%) used 2 strap backpack and (46.6%) of group B used 1 strap backpack. Nearly half of group
A and about third of group B reported that their school bag were heavy. The results showed strong association
between school bag weight and back pain (3.396, SE.152) and way of carrying (B 5.06, p<.000). There 1s a high
incidence of back pain among Egyptian school girls. The relative weight of school bag carried by school girls
was significantly lmgh i relation to their body weight. School bag weight and way of carriage have association

with girls back pain.
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INTRODUCTION

Today, back pain in school children is becoming a
new topic of growing health problem raising a red flag and
an alarm about the dangers associated with improper
childhood school bag weight and use. Regarding the
musculoskeletal development of school age children, the
weight of school bag and the negative consequences of
such a heavy load may cause a problem on the
developing spme. [1-7] Increased age [3, 8-11], female
gender [10-15], history of spinal trauma and familial
history of back paim [13, 14], smoking [16], participation in
competitive sports, high level of physical activity [17],
prolonged sitting [8, 18], school furmture features [15] in
addition to the school bag load, shape and size, time
spend carrying the load [19], fatigue [20] during school
bag carrying and position of the load on the body [20, 21]
are factors assoclated with non-specific low back pain in
school-aged children. There is no clear association of
back pamn with trunk asymmetry [22], mncreased height and
adolescent growth spurt [23]. The average age of back

pain onset of the adolescent growth spurt is 10.5+2 years
for girls and 12.5+2 years for boys [21]. The children back
pain is a controversial issue within literature as some
studies found no relation between school bag and back
pain [16, 23, 24] and others [12, 25, 26] found an
assoclation between school bag and back pam.
Epidemiologic data collected during the past 20 years,
suggested that the majority of neck and back pam in
children is of nonspecific origin and not related to a
pathologic condition or deformity and often resolves
without medical intervention [9, 16, 18, 26-29]. Much
international attention among the health-related literature
has been focused on the school bag weight, as general
guideline of 10% of body weight continue to be the
recommended guideline when child carrying a backpack
[29]. Whattfield et al. [30], mvestigated the weight and use
of schoolbags amongst 140 students from five New
Zealand secondary school (70 third form students with
mean age 13.6 years and 70 sixth form students with mean
age 17.1 years). They reported that the third form
students, who were smaller in stature and weight than
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sixth form students carried schoolbag, weighed 13.2% of
their body weight while sixth form students carried 10.3%
of their body weight. They recorded that third form female
students had highest prevalence of musculoskeletal
symptoms than sixth form female students. Gunzburg
et al. [31] investigated the prevalence of back pain and
potential risk factors m 392 mine-year-old children in
Belgium. They found that the prevalence of low back pain
was high. Children, who reported that their satchels were
heavy, were more likely to report having low back pain.
Grimmer and Williams [8] mvestigated the backpack use
and the occurrence of low back pain on 1269 high school
students in South Australia, they found that, students
with low back pain were carrying heavier backpacks.
Pascoe et al [32] concluded that the camrage of
schoolbags weighing 17% of body weight and using one
backpack strap may lead to variety of musculoskeletal
complains such as muscle soreness and back pain.
Troussier ef al. [4] collected cross-sectional data on the
prevalence of back pain in 1178 school-aged children in
France. They found that 41.6% of participants experience
back pain while sitting in class, 68.6% of children
had back pain when they carried their satchels by hand,
compared with 53.7% who carried their satchels on the
shoulder and 45% when carried on their back. Korovessis
et al. [33] reported that girls are on average 5.6 times more
likely than boys to suffer from dorsal pain m the school
period. Girls are on average 3.2 times more likely than
boys to suffer from back pain in holidays and 4 times more
likely than boys to suffer from high intensity pain.
Shamsoddimni et @l. [34] found that the weight of backpack
carried by secondary school students in Tehran appeared
to be strongly related to the shoulder, neck, back and
extremities complaints. Moore et al. [35] supported the
use of 10% of body weight for safe use of backpack for
531 students from 5"to 12" grade of Northern California.
They found that younger students and females are more
at risk due to relatively lower body weight while females
also carry heavier backpack than males. The evidence on
the effect of school bag weight and whether they are
carried by hand or by shoulders is conflicting.

The purposes of this pilot survey were to: 1) measure
the school bag weight and percentage to body weight, 2)
report the meidence of back pain among Egyptian school
girls and 3) investigate the effect of school bag weight
and carrying methods on the back of school girls.

MATERIALS AND METHODS
Preparation of the Study: This study was conducted at Al

Orouba International School. We obtained approval from
the vice manager of the school. Consent form that

includes a simple description of the study and its
significance was distributed upon school students to
obtain parent approval. A pilot study was conducted on
two consecutive days with 20 school girls. Girls
completed a brief Arabic mini questionnaire (Appendix T)
designed by the researcher based on data in the
literatures about these items [3, 17, 36].

Subjects,,,: A cross sectional study was conducted on
a convenience sample of 254 typically developing
Egyptian school girls aged from 6 to 14 years with the
ability to walk and wear school bag mdependently.
Exclusion criteria were any orthopedic problems including
foot or ankle deformities and leg length discrepancy. Girls
were divided into two groups, group A, included 136 girls
with mean and (SD) of age, height, bedy weight and body
mass index (BMI) were as follow, 8.12+1.44 years,
128.247.6 cm, 35.471£9.199 Kg and 23.13%+ 5.64%
respectively. Group B, contained 118 girls with mean (SD)
of age, height, body weight and (BMI) were as follow;
12.5341.23 years; 154.3£5.8 Cm, 56.517+15.134 Kg and
33.21%+7.36% respectively (Table 1).

Instruments; ;,; Electronic bedy scale (TCS-200-RT,
China) was used to electronically measure the weight and
height of the participants. The questionnaire consists of
two sections; the first section ncludes the demographic
information (name, age, height, weight, school bag weight
and percentile of school bag weight to body weight).
The second section of the questionnaire includes seven
questions, two questions about school bag type and way
of carrying, two questions about the presence of pain in
different body areas and the location of pain on the
diagram; two questions about presence of pain during
carrying school bag and pain mtensity and one question
that asked about the perception of student toward school
bag weight. To establish content validity (3expertis
physical therapists evaluated the content validity of
the questiomnaire). Test re-test reliability was computed
using the interclass correlation coefficient (ICC). The
questionnaire was significantly moderate reliable (ICC
0.78- 0.83). The questionnaire items on back pain were
operationally defined as the feeling of any
musculoskeletal pain in the lumbar, lumbo-sacral, or
shoulder regions.

Measurements: An explanation of the procedures of the
study and questionnawe items were given to all
participants. Data were collected on a random day chosen
by the researcher so that the students could not
modify therr school b ag weight Weight and height
scale were placed on a flat surface in a private corner in
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Table 1: Variance between group A and group B in relation to the school bag weight and pain intensity as related to their characteristicsg g

Group A (136 girls) Group B (118 girls) t- test
Groups Range X+8D Range X +8D t P
Age (years) 6-10 8.12+1.44 11-14 12.5341.23
Height (cm) 117-144 128.247.6 148-165 154.345.8 -
Body Weight (Kg) 20-60 35471492 32115 56.517215.13 7.354 < 0.0001#+
BMI 12.1-39.4 23.13+£5.64 16.9-55.79 33.2147.36 7.632 < 0.0001 poq **
$chool bag weight,, ; (Kg) 5-16 9.119+2.91 5-19 10.94143.044 2.826 < 0.0058%+
School bag (%6) 13%-50% 25.28+9.76 6.6%-41.7% 21.01447.04 2.713 < 0.0077
Pain Intensity 3.4-7.7 5.68+1.18 4.5-8.8 6.83+1.31 3.250 < 0.0021

X =mean SD= standard deviation

the school's clinic. The body weight without and with
school bag were measured by the researcher without
jacket and bare foot (to avoid weight of extra clothes other
than the school uniform and to observe way of carrying).
All students were asked to determine the pain mtensity on
VAS or faces pain scale for young children. The young
students of group (A) were helped mn reading the
questionnaire. The questionnaire and measuring process
took approximately 15-20 minutes.

Statistical Analysis: Descriptive statistics were used to
determine mean,standard deviation, frequency for all
variables (age, weight, school bag weight, school bag
percentile, pain intensity). Independent t-test was used to
compare between means of different variables in both
groups. Binary logistic regression test used to examine
the association between back pain and school bag weight,
school bag percentile to body weight and way of carrying
associations. All analysis were conducted using SPSS
(Statistical package of Social Sciences) version 18. Results
were considered significant at the level of 0.05.
RESULTS
Two hundred fifty four girls completed the
questiormaire and school bag evaluations. As noted in
Table (1), a significant difference was documented in
body weight and body weight with school bag between
group A and B (p< 0.0001), school bag weight (p< 0.0058),
percentage of school bag weight to body weight
(p< 0.0077) and the severity of pam (p< 0.0021).
Backpack was used daily by 87% (119) of group A
and 85.6% (101) of group B (Table 2). Nearly 17% of group
A reported that their school bag weight 135 of normal
weight, 37.5% as lighter weight and 45.6% as heavier
weight. Nearly 16.1% of group B found their school bag
as normal weight, 54.2% as lighter weight and 29.7% as
heavier weight. The way of school bag carmage was
recorded as 71.3% and 39% wear 2 straps on the two

shoulders, 12.5% and 46.6% wear one strap on one
shoulder and 16.2% and 14.4% used as roller trolley for
group A and B respectively. The girls reported low back
pain were 46.3% and 45.8%, low back pain and shoulder
pain were 36% and 34.7%, low back pamn with pain n other
areas were 12.5% and 10.2% for group A and B
respectively.

Table (3) represents; ;5 the results of binary logistic
regression results of all girls. The results showed strong
assocation between school bag weight and back pain
{(p.396, SE.152), back and shoulder pain {(p -.356 SE.127)
and back pain and pain in other areas (p -.430 SE.112)
with p <.000. The increasey ;) back pain was asscciated
with an increase m school bag weight percentile
(B.117 SE.053) with p<.001, carrying backpack on one
shoulder (B 5.064 SE.996) with p=.000, on two shoulders
(B.3.393 SE.784) with p<.000) or use rolling trolley
{(p.149 SE.956) with p<.029.

DISCUSSION

School children back pain 1s a great health problem
needs more effort and attention from health professionals.
The results of this study reported that the mean weight of
school bag used by girls was higher (9.119 kg for
group A and 10.941 kg for group B) than that founded by
Whttfield ef af. [30] (6.6+2.2 Kg) and Shew-Neiss ef al.
[10] (8.3Kg). The result of current study was consistent
with Negrini and Carabalona [20] and Negrim ef al. [37]
who found that the mean of school bag weight were
9.06Kg and 9.3Kg respectively. The wide range of school
bag weight for group A (5-16Kg) and group B (5-19Kg)
may be explained as some school girls bring more school
items than necessary to take to school.

This study reported that increase school bag weight
associated with mcrease risk of girls” back pam, back and
shoulder pain and back pain and pain in other areas
(p<.000). The results of the present study were
inconsistent with Mohsem-Bandpe: ef al. [37] who found
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Table 2: Number and percentage of variables in relation to group A and group B
Group A (6-10y) 136 girls

Group B (11-14y) 118 girls

Variables Number %% Number %%
Girls use backpack daily 119 87% 101 85.6%
Perception of school bag weight

Nomal weight 23 16.9% 19 16.1%
Lighter weight 51 37.5% 64 54.2%
Heavier weight 62 45.6% 35 29.7%
2 straps backpack 97 71.3% 46 39%

1 strap backpack 17 12.5% 55 46.6%
Roller trolley 22 16.2% 17 14.4%
Girls have LBP 63 46.3% 54 45.8%
LBP and shoulder 49 36% 41 34.7%
LBP and other area 17 12.53%% 12 10.2%%
No pain 7 5.1% 11 9.3%

Table 3: Binary logistic regression analysis of back pain, back pamn and shoulder pain, back and other areas pain with backpack weight, backpack percentile
and way of carrying of 254 school girls

Variables Back Pain [ (SD) OR  Back pain and shoulder pain ( (SD) OR  Back and other areas pain 3 (SD) OR
Constant 1.286 ((152)*%* 53.510 =927 (139 23.380 889 (138)** 34.440
School bag Weight 396 ((123)% 1.486 -356 ( 127y 700 -430 (112)** L6350
School bag % 117 (.053)* 1.124 .010 (.050) NS 1.010 -.052 (.038) NS .930
Way of cary One shoulder 5.064 (996)*  158.170 A402(.974) NS 1.490 656(.844) NS 1.928
Two shoulders 3.303 (.784)%* 29.757 .916(.846) NS 2.499 .594(456) NS 1.730
Rolling Trolley 149 (. 956)* M1 (.816) NS - (.784) NS -

**Significant at .01. *Significant at .05 5;; NS: not significant. OR. Odds ratio

School bag %o: school bag percentile. 3 regression coefficient
SE: standard error of B gy

no association between school bag weight and risk of
reporting low back pain The explanation of these
conflicting results could be that the weights carried in the
present study were much higher than those used by
Mohseni-Bandpei et al. [37]. The other explanation may
be the gender and age as the current study examined only
young girls who are more susceptible of rapid growing
spins and back pain [3, 7-13, 38].

The researcher reported that the less school bag
weight carried by group A, was 13% of body weight and
that exceeded the recommended limits of 10% of body
welght. Many researchers concluded that subjects
carrying school bag weight 20% or more of their body
weight reported more low back paimn, [16], muscle
imbalance, [29] and musculoskeletal symptoms [1, 30]. The
finding of this current study on mean school bag weight
and percentage to body weight were similar to those
reported by Negrini et al. [37] who reported a higher
mecidence of subjects (11.2%) carrying more than 30% of
their body weight and these findings reflect greater
variation 1n school bag load across school children. The
current study showed that the average school bag
percentile for group A and B (25.28% and 21.01%) were
assoclated with mcreased back pain (p<.026). The average

relative school bag percentile was less than that reported
by Viry et al. 16 and consistent with Siambanes et @f. [39].

Our findings supported that many girls of group A
45.6% (62) and group B 29.75% (35), found their school
bag heavy and causing their back pain. Few girls reported
that their school bag were normal n weight and more than
third of group A (37.5%) and more than half of group B
(54.2%) found that their bags were light weight than
usual. These findings were supported in part by results of
Goodgold et al. [36] who reported that few children find
their bags as light and more than half of children reported
that their bag was uncomfortable to carry. They explamed
their results as the variation of children abilities to carry
proportionally similar loads.

In this study back pain experience and intensity was
associated with heavy school bag and back pam as 46.3%
(63) and 45.8% (54) of group A and B, respectively chose
to check low back pain only in the questionnaire. Many
girls 36% (49) of group A and 34.7% (41) of group B check
low back pain and shoulder pain. The girls who chose to
check low back pain with pain m other body area were
12.5% (17) and 10.2% (12) for group A and B respectively.
Several studies have reported a relationship between
backpack weight and back pain [8, 16, 31].
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The perception of pain intensity reported by girls
of group A was ranged from 3.4 to 7.7 by VAS and 4.5 to
8.8 for group B. Only seven girls (5.1%) from group A
and eleven girls (9.3%) from group B recorded no pam.
This may be explained as this sample of young girls are at
the age of growth and their bones are soft and carrying
heavy school bag may cause more physical stress and
strain on their back. Siambanes et al. [39], reported that
females are more likely to report higher levels of pain than
males.

In the present study the finding revealed that 12.5%
of group A and 46.6% of group B were carrying their
school bag on one shoulder and this way of carrying was
associated with back pain (p 5.06, p<.000). The loaded
backpack carried on one shoulder may lead to more pain
as mentioned by Pascoe et al. [32] who found 73.4% of
children

seemed to

used only one strap school bag which

encourage lateral spinal bending and
shoulder elevation. School bag carried on two shoulders
(71.3% for group A and 3%% for group B) were associated
with back pain (B 3.39, p<.000). In spite of carrying the
backpack symmetrically over both shoulders is the best
way ergonomically [4, 32], we can say that this
association may be due to high school bag weight and
percentile.

The school girls who used roller trolleys were 16.2%
from group A and 14.4% from group B. The rolling trolley
also was associated with back pain (P.149, p<.029). We
can explain this result as the use of rollmg trolley
encourage the girl to put more school materials and at
some time during school day they may carry their school
bag to upstairs or transfer it from place to place. The other
explanation is this rolling trolley dragged by one hand
which leading to twisting of the girl’s trunk and may
cause back, shoulder or arm pain.

Physical therapists and other health professionals
have warned that wearing a school bag that is too heavy
or over one shoulder can lead to muscle spasm; neck,
shoulder and back pain; upper extremity paresthesias and
postural deformities [33, 3R], Goodgold et al [36]
concluded that, when school children wearing a backpack,
the center of gravity is shifted n the direction of the load
to compensate, the mdividual leans m the direction
opposite to the force. Pascoe et al. [32] reported that a
one-shoulder carrying method resulted in a significant
supporting
concomitant lateral bending of the spine to the un-

elevation of the strap shoulder and

weighted side.

Recommendations: From results of the current study, our
recommendations are: 1) lower the percentage of school
bag weight carried by school age children to less than
10% of body weight because at thus age they passing in
a rapid growth spurts (more porous bones and increase
the activity of the epiphyseal plate). 2) Encourage the use
of light textbooks or replace them by CD or even use of
electronic books and iPod. 3) Encourage the physical
activity to strengthen the back muscles. 4) Use work
books with separate sheets to be lighter. 5) Teach children
how to keep their back healthy and how to avoid different
musculoskeletal problems. Further researches are needed
to evaluate the effect of different safety programs on
reducing  school bag loads and
musculoskeletal disorders. More research needs to be

assoclated

done to determine the long-term effect of carrying
backpack. Cross sectional studies are needed with large
sample mcluding both boys and girls to help in
determines the size of the problem and found the suitable
solution.

CONCLUSION

The results revealed a high weight (3-19Kg) and
percentage (13-50%) of school bag carried by Egyptian
schoolgirls. The young girls carried more school bag
weight percentile than the older girls. Many girls reported
that their school bags were heavy, almost half of all the
girls reported back pain and more than third of them
complaint from back pam and shoulder pam. The high
school bag weight, percentage and way of carrying are
risk factors associated with back pain of Egyptian
schoolgirls.

ACKNOWLEDGEMENTS

The author would like to thank the members of
admimstration office of Al-Orouba International School
for their help and cooperation. Many thanks also to
parents and female students for their cooperation and
contribution to this study.

REFERENCES,

1. Dockrell, S, C. Cane and E. OKeeffe, 2006.
Schoolbag weight and the effect of schoolbag
carmage on secondary school students. Meeting
Diversity in Ergonomics, 9%-14*. ., iea.cc Downloaded
from http:// www.iea.cc/ ergonomics4children/ pdfs/
art0212.pdf.

1530



10.

11.

12.

World Appl. Seci. J., 17 (11): 1526-1534, 2012

Smith, D.R. and P.A. Leggat, 2007. Back pain in the
young: A review of studies conducted among school
children and umiversity students. Current Pediatric
Reviews, 3(1): 69-77.

Mehta, T.B., D.E. Thorpe and JK. Freburger,
2002.  Development
backpack wuse and neck and back pain in seventh

of a survey to assess
and eighth graders. Pediatric Physical Therapy,
14:171-184.

Troussier, B., P. Davome, R. De Gaudemaris,
I. Fauconnier and X. Phelip, 1994. Back pain in
school children. A study among 1178 pupils.
Scandnevian Journal of Rehabilitation Medicine,
26: 143-146.

Wall, EJ., SL. Foad and J.D. Spears, 2003. Backpacks
and back pain: Where's the epidemic? Journal of
pediatric Orthopedic, 23: 437-4390.

Smith, I, 2001. Schooling on Backpacks. Time,
pp: 158

Ugur, C. Ali and C. Beyza, 2006. A. Non-specific
low back pain in a Turkish population based
sample of school children: a field survey with
analysis of associated factors. The Pain Clinic,
18(4): 351-360.

Girmmer, K. and M. Williams, 2000. Gender-age
environmental associates of adolescent low back
pain. Applied Ergonomics, 31: 343-360.

Wiersema, BM., E.J. Wall and S.L. Foad, 2003.
Acute backpack imjuries m children. Pediatrics,
111: 163-166.

Sheir-Neiss, GL.., RW. Kruse, T. Rahman,
I.. Tacobsen and I. Pelli, 2002. Backpack use as arisk
factor in children's back pain. Presented at the
American Academy of Orthopaedic Surgeons Annual
Meeting; Dallas, TX. Downloaded from http://
www.spineuniverse.com/displayarticle. php/articlel
754 html.

Azuvan, MK. H Zailina, BM.T. Shamsul,
MA. Nurul Asyigin, MN. Mohd Azhar and
I Syazwan Aizat, 2010. Neck, Upper back and
lower back pain and associated risk factors among
primary school cluldren. Journal Applied Sciences,
10(5): 431-435.

Skaggs, D.L., P. D'Ambra, S.D. Early and V.T. Tolo,
2000. Association of backpack in 1,020 children.
Presented at the Scoliosis Research Society Annual
September 18-21, Australia.

Meeting; Cairnes,

Abstract.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

1531

Skaggs, D.I., SD. Ealy, P. D'Ambra and
V.T. Tolo, 2001. The association of back pain
and carrying a backpack in school chuldren.
Presented at the Pediatric Orthopaedic Society of
North America Annual Meeting; May 2-5, Cancurn,
Mexico.

Skaggs, D.L., 3.D. Early, P. D'Ambra, V.T. Tolo
and RM. Kay, 2006. Back pain and backpacks
in school children. Journal Pediatric Orthopedic,
26: 358-363.

Murphy, 3., P. Buckle and . Stubbs, 2007. A cross-
sectional study of self-reported back and neck pain
among English schoolchildren and associated
physical and psychological risk factors. Applied
Ergonomics, 38: 797-804.

Vuy, P, C. Creveul and C. Marcelli, 1999.
Nomspecific back pamn i children. A search for
associated factors in 14-year-old schoolchildren.
Review of Rhumatoid England Ed., 66: 381-388.
Abstract. Downloaded. From http:// www.chiro.org/
pediatrics/ ABSTRACTS/Nonspecific Back Pain.g
html.

Lockhart, R.A., K. Jacobs and G. Orsmond, 2004.
Middle school children’s participation in activities
and the effect of pain from backpack use on
participation. Work, 22: 155-168.

Blague, F., B. Troussier and I.J. Salminen, 1999.
Non-specific low back pain m cluldren and
adolescents: risk factors. Buropean Spine Journal,
8: 429-438.

Haselgrove, C., L. Straker, A. Smith, P. O”Sullivan,
M. Perry and N. Sloan, 2008. Perceived school bag
load, duration of carriage and method of transport to
school are associated with spinal pain in
adolescents: an observational study. Australian
Tournal Physiotherapy, 54: 193-200.

Negrini, 8. and R. Carabalona, 2002. Baclkpack on!
School children's perceptions of load, associations
with back pain and factors determimng the load.
Spine, 27: 187-195.

Duggleby, T. and S. Kumar, 1997. Epidemiology of
juvenile low back pan a review. Disabilility and
Rehabilitation, 12: 502-512.
Macias, B.R., G.  Murthy,
and AR. Hargens, 2008.
and pain associated with backpack carrying by
children. TJournal of Pediatric Orthopaedics,
28(5): 512-517.

H. Chambers

Asymmetric  loads



World Appl. Seci. J., 17 (11): 1526-1534, 2012

23, Skoffer, B., 2007. Low Back Pain in 15- to 32. Pascoe, D.D., D.E. Pascoe, Y.T. Wang, D.M. Shim
16-Year-Old Children m Relation to School and CK. Kim, 1997. Influence of carrying book bags
Fumniture and Carrying of the School Bag. SPINE., on gait cycle and posture of youths. Ergonomics,
32 (24): 713-717. 40: 631-641.

24. Burton, A K., 1996. Low back pamn in children and 33. Korovessis, P., G. Koureas and Z. Papazisis, 2004,
adolescents: to treat or not? Bullitan of Hospital of Correlation between backpack weight and way of
Jomnt Disease, 55: 127-129. carrying, sagittal and frontal spmal curvatures,

25, Leboeuf-Yde, C. and K.O. Kyvik, 1998. At what age athletic activity and dorsal and low back pain in
does low back pain become a problem? Spine, schoolchildren and adolescents. Journal of Spinal
23: 228-234. Disorders and Techniques, 17(1): 33-40.

26. Whittfield, T.K., SJ. TLegg and DI Hedderley, 34. Shamsoddim, A R., M.T. Hollisaz and R. Hafezi, 2010.
2001. The weight and use of schoolbags in Backpack weight and musculoskeletal symptoms in
New Zealand secondary schools. Ergonomics, secondary school students, Tahran, Tran. Tranian
44: 819-824. Journal of Public Health, 39(4): 120-125.

27. Harreby, M., K. Neergaard, G. Hesselsoe 35. Moore, M.J, GI. White and D.L. Moore, 2007.
and J. Kjer, 1995. Are adiologic changes in the Association of relative backpack weight with
thoracic and lumber spine of adolescent’s risk reported pain, pamn sites, medical utilization and lost
factors for low back pain in adults? A 25-year school time m children and adolescents. Journal of
prospective cohort study of 640 school children. School Health, 77: 232-235.

Spine, 20: 2298-2302. 36. Goodgold, S., M. Corcoran, D. Gamache, J. Gillis,

28. Balague, F., G. Dutoit and M. Waldburger, 1988. Low et al, 2002, Bachpack use in children. Pediatric
back pain in school children: an epidemiological Physical Therapy, 14: 122-131.
study. Scandinavian Jourmal of Rehabilitation 37. Nigrini, S., R. Carabalona and P. Sibilla, 1999.
Medicine, 20: 175-179. Backpack as a daily load for school children. Lancet,

29. Voll, H. and F. Klimt, 1977. Strain in children caused 354,1974.
by  schoolbags. Offentliche Gesundheitswesen, 38 Mohsem-Bandper, MA., BN, Masumeh and
39: 369-378. S.A. Masoud, 2007. Nonspecific low back pam in

30. Whattfield, I., S.J. Legg and D.I. Hedderley, 2005. 5000 Iraman school-age children. Journal of Pediatric
Schoolbag weight and musculoskeletal symptoms Orthopedic, 27(2): 126-129.

New Zealand secondary schools. Applied 39. Siambanes, D., . Martinez, W. Butler and T. Haider,
Ergonomics, 36: 193-198. 2004. Influence of school backpack on adolescent

31. Gunzburg, R., F. Balague, M. Nordin, et al., 1999. back pain. Journal of Pediatric Orthopedic,
Low back pain in population of school children. 24(2): 211-217.

European Spine JTournal, 8: 439-443.
Appendix T
English Version

Questionnaire to evaluate school girls back pain aged 6 to 14 years

Section I: completed by the researcher

1-

Name:

Age

Height:

Weight:

Weight with carrying school bag:
School bag weight:

School bag %:
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Section II: completed by the student
1. Which of this School bagisyour bag?

2 One strap O Two straps 2 Rolling Trolley

2- Which of this Way you carry your school bag?

O On one shoulder O Ontwo shoulders 2 Rolling trolley by hand

3- Since you started school in September, have vou ever had any pain at these areas?

Back yes No
Back & Shoulders yes No
Back and other areas ves No
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4- On the body diagram below, shading the area of pain you feel since you started school in September.

3- Since you started school in September, have you had any back or neck pain during carrying of school bag?
O Yes O No

6-Put amark on the horizontal 10 cm line below, the line started from the left side with no pain at all and ended with worst
pain imaginable. Or check on the happy face- sad face scale which started with happy face with no pain and ended with
crying face with imaginable pain.

VISUAL ANALOG SCALE
NO PAIN  [TTTTTETTITE T ‘ | WORST PAIN

AT ALL IMAGFN.ABLE
0 10 2 4 50 70 80 80

HAPPY |= -SAD rie SCALE \

0 5EOE

7- What is your feeling toward weight of your school bag?

[=]

O Light weight
& Normal weight
O Heavy weight
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