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Objective: To
occurrence shoulder, neck, upper
Methods: Six hundred fourteen boys (
(age: 6-14 years) participated in this stu
schoolbags, student perceptions of schoo
anthropometric characteristics. Logistic

recorded factors contributed to the occurre
More than half of the students reported bo
25.9% reported pain in their necks, 50.3% i
20.8% in their lower backs. Girls experiencel
Grade, gender and schoolbag weight did no

activity levels were associated with lower pai
while carrying schoolbags had a 2.455 (95
experiencing pain than those who experienced
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in when carrying their schoolbags. Of these,
ir shoulders, 37.5% in their upper backs, and
n more frequently (x2 = 18.743) than boys.
ibute to pain. In contrast, higher physical
dents (p <0.05). Students who felt fatigued
= 1.489-4.046) times greater chance of
igue. Girls after 5th grade were 1.161 (95%
than boys of the same age. Girls with low
-4.171) times greater chance of reporting
nclusions: Pain when carrying schoolbags
els of physical activity and high fatigue
ed by children when carrying schoolbags,

INTRODUCTION

Developing back pain at an early age is a signifi
risk factor for experiencing back pain in adult life
Research has shown that the percentage of ¢
and adolescents who suffer from back pai
between 11% and 52.1% (26). Consequen,
worthwhile to examine the factors which ¢
pain among children.
One factor which might contribute to pg# in children
is overloaded schoolbags. There is evigence that heavy
backpacks carried by students can cause altered gait
and bad posture (6, 15, 33). Based on this evidence,
the American Academy of Pediatrics has

recommended safety limits ranging from 10% to 20%
of body weight (BW) for schoolbags (1). Despite these
recommendations, research findings on the association
between pain and schoolbag weight are conflicted, as
some studies have reported that students who carry
heavier bags are more likely to experience back pain
(11, 29, 34, 37, 39-40, 43) while others have found a
non-significant association (10, 17, 21-22, 30, 42). A
limitation of these previous studies is that students
have typically been asked to report current pain or
pain history rather than pain while carrying their
schoolbags (10, 16-17, 21-22, 30, 34, 42-43). This
could lead to an underestimation of the association
between schoolbag weight and pain (29).
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One may hypothesise that pain characteristics among
younger children may differ as compared to those
among older ones, due to differences in physical
capacity, physical activity style, growth effects and
schoolbag weight characteristics. Since chil
grouped in school classes (grades) based on
chronological age, their school-related activities are
specific to their grade and, to some extent, their age.
However, research findings on the associatig
back pain and age are not entirel
studies show that older stude
often (3, 5, 12, 34, 39) Goodgold et al.
have reported no significant association between
and pain occurrence, probably because the age ra
of their sample was narrow (11-14 years). Even if a
does not have a clear association with pai
development, school grades might have an effect on
pain development when walking with the schoolbag,
making it worthwhile to examine pain development as
the school grade increases.

Studies have shown that back, neck, and shoulder pain
problems are more intense in girls than in boys (22, 30,
37, 42-43). Some suggest that these gender differences
are due to various factors' such as differences in
schoolbag weight, the mode of carrying schoolbags;
the amount of time carrying schoolbags, rate of growth
and physical activity (11, 19, 34, 39). Gender
differences in schoolbag pain. development and its
associated factors have not been thoroughly examined.
If there are differences in pain determinants between
boys and girls, then it would be necessary to develop
and promote gender-specific interventions for
schoolbag use safety.

As suggested above, grade and gender may be
determinant factors of pain among children carrying
schoolbags. To our knowledge, previous studies (11,
21-22, 29, 37, 39) have examined the role of various
factors (e.g., gender, age or schoolbag weight)
independent of one another. Since growth an
maturation rate differ between genders (27, 41) it ma
be hypothesized that gender differences in pain co
be age-specific. Grimmer et al. (13) provided s
evidence that the relationship between peak h
velocity and cranio-vertebral angle differs b
boys and girls. Likewise, in the case of sch
related pain, examining the interaction betw;
and gender effects may provide additional 4
the mechanisms of pain developme
children.

Physical activity is another factor which may
contribute to pain in schoolchildren (28, 30-31). There
is evidence that high levels of physical activity may
increase the risk for low back pain (23). However,
pain development in childhood has also been
attributed to low levels of physical activity owing to a
sedentary lifestyle, particularly in girls (14, 28, 30-32,
36). Whether this is true for pain during schoolbag

ce pain more

in school
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transfer is not clear. Furthermore, if physical activity
levels differ between genders, then this could provide
an additional explanation for the higher levels of pain
among girls than among boys. In fact, taking into
consideration the effects of age and differences in the
curriculum activities based on school grade, it is
interesting to examine the interaction of all three
factors — physical activity, grade and gender — on
ain.

-sectional study was to
examine a) pain an ag use differences
between 'boys and girls W carrying their
schoolbags; b) grade differences in pain‘and schoolbag
use from early childhood to puberty; c) the association
between physical activity and pain, both as a single
factor and in combination with grade and gender; and
) the interactive effect of grade and gender on pain
hile carrying schoolbags.

THODS

ents from five primary schools (1st — 6th grade,
6-11 years) and three secondary schools (7" — 9™
, aged 12-14 years) participated in this study. The
al Pedagogy Institute and the University Ethics
ittee approved the measurement protocol. A
ption of the study’s procedures was provided to
s, and written parental consent was obtained
to participation. Out of the 980 students invited
rticipate in the study, parental consent was
ed by 732 of them.

were collected during a typical day at school so
ctual schoolbag weight could be recorded. Height
measured to an accuracy of 0.5 cm using a
able stadiometer, and standing height was
asured with the student barefoot (25). Body and
hoolbag weight were measured with electronic
cales with an accuracy of = 0.1 kg. To ensure
reliability of the protocol, the weight measurements
were taken on the same day and by the same
investigator, and the average value out of three
measurements was recorded. With this data, each
student’s BMI was estimated in kg/m?, and the relative
schoolbag weight was estimated as a percentage of
student weight (% of BW).

Questionnaire

After weighing, students completed a questionnaire
consisting of open-ended, close-ended, and branching
questions. The questionnaire consisted of four
sections. The first section included questions regarding
the characteristics of schoolbag use (type of
schoolbag, method and duration of walking with the
schoolbag) (20). The second section, adapted from
Negrini (31), included the following questions about
student perceptions of the schoolbag: “During the past
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4 weeks, do you usually get tired while carrying your
schoolbag?” (yes-no); “How often does it happen?”
(sometimes, often, always); “During the past 4 weeks,
do you usually think your schoolbag is heavy while
carrying it?” (yes-no); and “How often 1
happen?” (sometimes, often, always).
The third section of the questionnaire was based on a
validated questionnaire by Salminen et al. (36), and it
asked children to recall the number of
systematic  participation  (practi
performance) in physical actiy
type of physical activity past year. The las
of the questionnaire, ch was based on a previo
validated questionnaire (24, 43), evaluated pain wh
carrying the schoolbags. A picture of the upper hum
body with four body regions (neck, shoulders, uppe
back and lower back) was provided (Figure 1).
Students responded either yes or no to the question,
“During the past 4 weeks, have you had pain while
carrying your backpack?” Those students who
reported pain had to specify in which region/s they had
experienced it. A recall period of one month was used
because pain questionnaires requiring recall periods
longer than one month yield unreliable information
(37). Confidentiality was ensured during the
experimental session.

In a pilot study, the questionnaire was re-distributed to
90 randomly chosen students on a separate day. The
test-retest reliability was determined wusing the
Intraclass Correlation Coefficient (ICC). The ICCs
varied from 0.79 to 0.99, indicating acceptable
reliability (38).

week and the

Statistical Analysis

The students were divided by class level (years 6-14)
rather than chronological age, based on curriculum
requirements specific to each school year level (11)
Pearson’s analysis showed that the correlatio,
coefficient between school years and chronologi
age was r = 0.82. The sample was divided j
students who carried bags heavier than 10% B
those who carried bags less than 10% B
categorical variables, group difference
examined using chi-square tests.
Following data collection, the sample was
children with and without pain. This
using pain results for each of the four body regions
assessed. In addition, children were also classified as
pain or pain-free, depending on whether they
experienced pain in any of the four body regions.
Thus, five data sets regarding pain were used in the
subsequent analyses.
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Data were first checked for normality using a
Kolmogorov-Smirnov test and then for homogeneity
using Levene’s test for quality of variances.
Subsequently, a two-way analysis of variance
(ANOVA) was applied to examine the differences, in
hours, of physical activity per week between boys and
girls with and without pain. Separate ANOVA tests
were applied for children with and without region-
i cach significant F-ratio, the eta-
o calculated as a measure
of effect size. Effect siz ere characterised as
proposed by Cohen (8), where less than 0.01
indicated a small effect, values less than 0.06 a
medium effect and values less than 0.14 a large effect.
A multinomial logistic regression was performed to
determine which factors contributed to the occurrence
f pain while carrying a schoolbag. Since pain was
sessed in four separate regions, a separate regression
del was applied for each region. In addition, a fifth
ession model was used to examine pain
rrence, irrespective of the region of pain. In each
I, the input variables were grade, gender, BMI,
Ilbag weight, duration of walking with
Ibags, physical activity, relative schoolbag
t, type of schoolbag, method of carrying the
Ibag, feeling the schoolbag to be heavy and
e while carrying the schoolbag. Moreover, the
ned effect of grade by gender and physical
y by gender were entered in the regression
as independent factors. The type of schoolbag
he method of carrying the schoolbag were not
ded in the model because most students used
packs over both shoulders, making further
ysis unnecessary. The level of significance was set

Out of the 732 students who completed the
questionnaire, 614 students walked to school every
day. There were 293 (47.7%) boys (age = 10.85
+2.49, BMI = 20.17 £3.58) and 321 (52.3%) girls (age
=10.96 £ 2.48, BMI =20.29 + 4.12). Four hundred ten
(66.7%) students of the sample participated in
extracurricular physical activities.

Schoolbag use

The differences in schoolbag weight, type of
schoolbag, mode of carrying and duration of walking
with the schoolbag were not significant (p> 0.05)
between boys and girls (Table 1). Chi-square analysis
(x? = 6.538, p < 0.05) showed that more girls carried
schoolbags weighing greater than 10% of their body
weight than did boys.

Arch Exerc Health Dis 4 (1): 234-242, 2014



Table 1. Schoolbag use characteristics for boys and girls.

Back pain in children and schoolbag carriage

Schoolbag characteristics Boys Girls Total
Mean (SD)
Schoolbag weight (kg) 3 (1.3) 5.6(1.3) 5.4(1.3)
Duration of walking with the schoolbag (min) ‘.7) 10.25 (5.8) 9.7 (5.6)
N (%)
Schoolbag weight as % of BW
<10% 191 (31.1)
>10% 189 (64.9) 234 (72. 423 (68.9)
Type of schoolbag
Backpack 81(96.4) 301 (93.1) 4.8)
Other type 20 (6.1) 32(5.2)
Method of carrying schoolbag
On both shoulders 283 (88.2) 558 (90.9)
Other method 38 (11.8) 56 (9.1)

* Statistically significant at p<.05

Of all the participants, 86.4% (530) of the students
perceived their schoolbag as heavy. Of these, 52.3%
reported that the schoolbag ~was consistently or
frequently heavy (47.7% “sometimes”, 33.2% “often”,
19.1% “always”). Girls reported that their schoolbag
felt heavy more frequently than boys (x* = 18.743, p<
0.05). Furthermore, 72.9% (448) of the students
reported that they felt fatigued due to carrying their
schoolbag. Of these, 40.2% felt consistently or
frequently fatigued (59.8% “sometimes”, 24.7%
“often”, 15.5% “always”). Fatigue was reported more
frequently by girls than by boys (x° = 10.821, p<
0.001).

Pain site reports

Of the total sample, 64.2% of the students reported
pain. In terms of the four body regions, 25.9%
reported pain in their necks, 50.3% in their shoulders,
37.5% in their upper backs, and 20.8% in their lowe
backs. Girls experienced pain twice as often as bo
() = 18.743, p<0.05). Students who reported p
spent more time carrying schoolbags compare
other students (¢ = -9.869, p<0.05).

Table 2. Hours of physical activity per week i
while walking with the schoolbag (* significant

ANOVA showed a significant (F (2, 612) =
73, p<0.001, n? = 0.159) two-way interaction
t on physical activity (Table 2). Post-Hoc Tukey
indicated that girls who felt pain participated in
icantly fewer hours of physical activity per week
red to girls who did not experience pain (p<
This observation was not applied for boys (p>
In addition, the results showed a significant
effect (F (2,612) = 45.131, p<0.001, n* = 0.069)
der on physical activity levels, in that girls were
ctive than boys.

esults for pain experienced in each body region
Iso reported in Table 2. For all regions, the gender
ain interaction effects were statistically significant
.05), with n* values ranging from 0.14 to 0.66,
icating a large effect size for these significant
eraction effects. Post-Hoc Tukey tests, indicated
at girls who felt pain participated in significantly
ewer hours of physical activity per week compared to
girls who did not experience pain (p< 0.05).
Furthermore, boys who felt neck or shoulder pain did
not display significant differences in hours of physical
activity per week compared to those who did not
experience pain (p>0.05).

ys and girls with (Pain) and without pain (No Pain) in each body region
ifferent compared with children who reported pain).

/Boys Girls
Region Pain No Pain Pain No Pain
Any region 2.28 +1.04 3.11+1.07 1.18 £ 0.68 477 £2.31*
Neck 2.75+1.58 275+ 1.72 1.29 +£0.48 275+ 1.51*
Shoulder 245+1.16 3.12+1.39 1.35+0.83 347 +1.18*
Upper Back 2.41+1.33 334+1.21 1.32+£0.59 2.99 +1.43*
Lower Back 2.54+1.52 3.74 £ 1.63* 1.37+0.75 2.63+£1.73*
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Table 3. Logistic regression of pain (all regions) occurrence when children carry their schoolbag.

Covariate P Odds Ratio (95 % C.1.)
Grade 0.406 0.848 (0.716-1.004)
Gender ‘ 0.392 0.548 (0.139-2.170)
Grade X Gender 0.038* 1.161 (0.974-1.384)
BMI 0.473 0.971 (0.897-1.052)
Schoolbag weight 0.968 0.995(0.793-1.250)

Relative Schoolbag weight
Duration of walking with the schoolba,
Feeling the school bag to be hea
Fatigue during school bag ¢
Physical activity
Physical activity X Gender

0.653 (0.328-1.301)
934 (0.891-0.987)

3.170 (2.409-4.171)

* Statistically significant at p<.05

However, boys who reported upper back or lower bac
pain participated in significantly fewer hours of
physical activity than boys who did not report pain
(»<0.05).

The logistic regression showed that physical activity,
grade by gender, physical activity by gender, fatigue
experienced while schoolbag carrying, and duration of
walking with the schoolbag, were significant (p< 0.05)
predictors of pain occurrence (Table 3). However, data
analysis revealed no significant association between
pain and grade, gender, BMI or schoolbag weight (p<
0.05).

The results of the multinomial regression for region-
specific pain occurrence are presented in Tables 4-7.
The results showed that for all regions, there was a
significant association between physical activity,
physical activity by gender and fatigue experienced
while carrying the schoolbag (p<0.05). Gender was a
significant predictor for neck (Table 4), shoulder
(Table 5) and lower back pain (Table 7), while the
duration walking with the schoolbag was a significant
predictor of shoulder (Table 5) and upper back (Table

e main findings of this study are that a) girls
erience more frequent pain while carrying their
olbags as compared to boys; b) the number of
nts who report pain increases at a higher rate
the 5™ grade (10 years old) in girls than after the
ade in boys; c) girls with low physical activity
are more likely to report pain incidents than
physically active girls; and d) students who carry
hoolbag for a longer period of time and those
eel tired when walking to school with their
Ibag are more likely to develop pain.
than half of the students in our study reported
while carrying schoolbags, which confirms the
gs of several previous studies (9, 29, 31, 39, 43).
olbag use may be responsible for long-term
ts on spinal curvature (kyphosis), spinal
alignment, and stiffness or spasm in the upper back
shoulder muscles (6, 21). However, although
dents felt pain while carrying schoolbags, the
gression analysis showed that neither absolute nor

6) pain (P<.0~05)~ The model showed no assgciation elative schoolbag weight showed a significant
between pain and grade, BMI, or schoolbag weight. association with pain (Tables 2-7). This is in
Table 4. Logistic regression of neck pain occurrence wh ildren carry their schoolbag.

Covariate p Odds Ratio (95 % C.1.)

Grade 0.879 1.035 (0.663-1.616)

Gender 0.001* 0.061 (0.016-0.236)

Grade X Gender 0.004* 2.100 (1.261-3.497)

BMI 0.191 1.056 (0.973-1.146)

Schoolbag weight 0.701 0.950 (0.732-1.233)

Relative Schoolbag weight 0.333 1.054 (0.948-1.172)

Duration of walking with the schoolbag 0.180 1.025 (0.988-1.064)

Feeling the school bag to be heavy 0.084 0.474 (0.203-1.104)

Fatigue during school bag carriage 0.018* 0.512 (0.294-0.889)

Physical activity 0.001* 0.749 (0.656-0.856)

Physical activity X Gender 0.002* 1.303 (1.099-1.544)

* Statistically significant at p<.05
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Table 5. Logistic regression of shoulder pain occurrence when children carry their schoolbag.

Covariate p Odds Ratio (95 % C.1.)
Grade 0.878 0.967 (0.625-1.494)
Gender 0.016* 0.276 (0.097-0.788)
Grade X Gender 0.745 0.933 (0.615-1.416)
BMI 0.601 0.979 (0.904-1.060)
Schoolbag weight 0912 1.014 (0.793-1.297)
Relative Schoolbag weight 0.751 0.984 (0.891-1.087)

Duration of walking with the schoolbag

Feeling the school bag to be heavy
Fatigue during school bag carri
Physical activity

Physical activity X Gen

1.075 (1.035-1.118)
14 (0.217-0.802)

* Statistically significant at p<.05

agreement with some studies (10, 16-17, 21-22, 30-31
34, 42) but contradicts the findings of others (11, 29,
37, 39-40). Our study, however, evaluated pain that
occurs while carrying schoolbags, as opposed to back
pain experienced during daily life activities, which is
typically the focus of other studies. In any case, it is
clear that schoolbag weight is not an independent
contributor to back pain development in
schoolchildren.

In contrast to schoolbag: weight, the time spent
carrying the schoolbag and fatigue were significant
contributors to pain, which coincides with previous
studies (7, 31, 39-40). The results of this study clearly
suggest that schoolbag = weight -itself does not
contribute to pain. Instead, it appears that schoolbag
weight has an impact when the bag is carried for a
long duration or when the student feels fatigued. The
duration of carrying the schoolbag causes the trunk to
lean forward and influences cervical and shoulder
posture (6, 13, 15). Those postural changes could
cause neck, shoulder, and back pain (6, 15) and
alterations in posture (19). It should be mentioned,
however, that this study could have drawn more
definite conclusions about the role of schoolbag
weight if pain had been assessed during all dail
activities and compared with pain experienced whi
carrying schoolbags. Such comparison would allo

Table 6. Logistic regression of upper back pain occurr

clear identification of the factors which affect general
ain as distinguished from those which affect pain
hile carrying schoolbags. Despite this limitation, it is
ommended that students reduce schoolbag weight
the daily duration of carrying their schoolbags.

results of this study demonstrate that girls are
likely to report back pain when they carry their
Ibags. This is in agreement with certain previous
s on gender differences in general pain incidence
2, 29-30, 34, 39, 42-43) and in disagreement
thers (31). The regression models showed that
r, as a single factor, was a significant predictor
k (Table 4), shoulder (Table 5) and lower back
Table 7) but not for general (Table 3) or upper
pain (Table 6). In contrast, grade showed no
icant association with any type of pain (Tables 2-
n addition, the grade by gender interaction
ibuted significantly to general pain (Table 3) and
pain (Table 4). Since more girls reported pain as
pared to boys, it is clear that gender differences in
n are gender and region-specific. This is better
ustrated when the number of students who reported
ain versus those who were pain-free is examined for
cach gender (Figure 2). It seems that until the 4™ grade
(9 years of age), there is an equal distribution of
children who felt pain as opposed to those who did not
feel pain. However, after 10 years of age, the number

when children carry their schoolbag.

Covariate P Odds Ratio (95 % C.1.)
Grade 0.997 0.654 (0.654-1.532)
Gender 0.157 0.467 (0.163-1.340)
Grade X Gender 0.617 0.899 (0.593-1.363)
BMI 0.434 1.032 (0.954-1.117)
Schoolbag weight 0.411 1.109 (0.867-1.417)
Relative Schoolbag weight 0.510 1.034 (0.936-1.142)
Duration of walking with the schoolbag 0.003* 1.061 (0.263-1.007)
Feeling the school bag to be heavy 0.077 0.531 (0.264-0.700)
Fatigue during school bag carriage 0.001* 0.430 (0.636-0.817)
Physical activity 0.001* 0.720 (1.311-1.783)
Physical activity X Gender 0.001* 1.529 (0.853-1.196)

* Statistically significant at p<.05
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Table 7. Logistic regression of lower back pain occurrence when children carry their schoolbag.

Covariate p Odds Ratio (95 % C.1.)
Grade 0.168 1.385 (0.872-2.199)
Gender 0.014% 0.198 (0.055-0.719)
Grade X Gender ‘ 0.728 1.090 (0.669-1.778)
BMI 0.564 0.975 (0.897-1.061)
Schoolbag weight 0.906 0.984 (0.751-1.289)
Relative Schoolbag weight 0.683 1.023 (0.918-1.140)

Duration of walking with the schoolbag
Feeling the school bag to be heavy
Fatigue during school bag carriage
Physical activity

Physical activity X Gende

1.009 (0.971-1.048)
329 (0.130-0.831)

* Statistically significanf at p<.05

of girls who consistently report pain increases. This 1
also observed for boys after 7" grade (12 years of age)
(Figure 2). Grimmer et al. (11) also reported a higher
increase in the number of girls who reported low back
pain at higher grades than in boys at higher grades. In
fact, in a previous study, Grimmer et al. (13) reported
that peak height velocity shows a different relationship
with changes in the cranio-vertebral angle among girls
as compared to that measured in boys. This suggests
that sexual maturation as’ well as differences in
lifestyle and preferences regarding schoolbag use may
be responsible for the observed gender differences in
pain. Furthermore, it appears that the aforementioned
grade by gender interaction affects neck pain and not
pain in other body regions.

An important finding of this study was that physical
activity showed a significant association with pain,
irrespective of body region (Tables 3-7). This is in
contrast to the findings of Jones et al. (17), who
reported that neither the amount of physical activity at
school nor the extent of sedentary activities had an
effect on the future onset of low back pain in school
children. This discrepancy may be related to

1 =lower back
2 = upper back
3 =shoulders
4 = neck

Figure 1: Pain regions evaluated while carrying schoolbags

differences in the method used to quantify physical
activity, as we have measured the number of hours in
stematic physical activities per week while Jones et
(17) divided the sample into various categories
ed on the number of sport activities per week or the
spent on physical education at school per week.
ermore, a key difference between our study and
jous research is that we specifically examined
that developed while walking to school and
ng a schoolbag, whereas other studies examined
1 body pain. Our observation might provide an
ation for the aforementioned significant
ation between fatigue and pain (Table 3).
Ibag carriage may cause the trunk to lean
rd lean when walking to school (15). However,
ffect is not instantaneous but it is repeated each
the child walks to school or returns home. These
ts extend previous findings which indicate that
levels of physical activity are associated with
e frequent and severe back pain in adolescents (14,
36). Nevertheless, the relationship between low
ysical activity levels and back pain in children is not
ear. In a review, Balague et al. (4) concluded that
vidence on the association between muscle strength
and non-specific low back pain in children is unclear.
This is probably because muscle strength, measured
under laboratory conditions, is only one component of
physical activity and cannot be directly related to
physical activity status, which is quantified using
questionnaires (35). It is also noteworthy that
excessive levels of physical activity are additional
contributors to future low back pain (2, 4, 17).
Consequently, although our results tentatively
recommend the improvement of physical fitness levels
as a strategy for pain reduction, excessive levels of
physical fitness may also increase pain. It is possible
that better physical fitness may be necessary to reduce
pain and discomfort when children carry their bags to
school, but excessive sport participation (for example,
by elite young athletes) may increase musculoskeletal
pain.
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Figure 2. Percentage of students who reported pain and
those who were pain free (while carrying the schoolbag), for
each grade level.

The interaction between physical activity and gender
was also a significant predictor of pain (Tables 3-7).

This suggests that the negative effect of low physical
activity levels on pain is more intense among girls
than among boys (Figure 2). It seems that girls with
low levels of physical activity have 3.14 times highe;
chances of developing pain than those who exerci
more (Table 3). Of course, other factors, such as
different growth rates between boys and girls
should also be taken into consideration
examining back pain problems in

Nevertheless, the present findings indi
additional gender-specific interventions and” physical
activity programs within and outside schgél should be

applied to reduce pain incidents.

In the present study, there was a significant association
between pain and fatigue while carrying the
schoolbags (Tables 3-7). Furthermore, feeling that the
schoolbag was heavy was a significant predictor of
shoulder (Table 5) and lower back (Table 7) pain.
These findings are in agreement with Negrini and
Carabalona (31) and Goodgold et al. (10), and they
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have been attributed to the high association between
perception of fatigue and muscular fatigue (18).

A limitation of this study was that schoolbag weight
was recorded only once. Consequently, the recorded

I data do not account for the variance of schoolbag

weight during a typical week. Of the initial sample,
25% did not consent to participate in this study. Our
experience from this project suggests that subject
i eening studies is a difficult task.
s large, the percentage of
students who refuse ipate would be very
similar. Given the cross-sectiona ¢ of the present
study, the long-term effects of school use on pain
have not been delineated. Hence, longitudinal studies
are deemed important to investigate whether students
will continue to experience pain into their adult years.
uture research should focus on whether students who
perience pain while carrying a schoolbag also
erience pain in their daily routines, and if these two
s are interrelated. Another factor which might also
ence our results is the difference in sexual
ration between boys and girls. Unfortunately, our
Ily approved protocol did not allow sexual
ation evaluation. Moreover, in our study,
al activity was measured using questionnaires.
gh this may provide a sufficient view of a
t’s state of physical activity, quantitative
res may provide more precise information on
al activity and pain occurrence. Further research
nder by sexual maturation effects on pain in
en is recommended.

CLUSIONS

ough previous research indicates that excessive
els of physical activity may increase back pain, our
sults suggest that very low levels of physical activity
nd fatigue resistance may also increase pain incidents
due to carrying schoolbags. In general, girls were less
physically active than boys, which may contribute to
more pain and fatigue incidents reported by girls than
by boys.
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