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ABSTRACT
Introduction: School children are at a development age and it is important that they do not carry excessive loads. Carrying a schoolbag is a daily 
activity for most children. Some research effort has been conducted in order to identify a safe load limit for children to carry their schoolbags. 
Heavy school bags can change the body posture and the musculoskeletal system must react appropriately in order to compensate for this stress. 
Subjects and Methods: This cross-sectional study was performed in an urban school of North India. Seventy five school children (56% boys) in 
the age group 11-17 years studying classes 8th through 10th were surveyed and examined for demographic details and school bag type, weight, 
carrying habits, presence/absence of back, shoulder or other pains.
Results and Analysis: Most prevalent musculoskeletal discomfort was shoulder pain (17.3%). Only 24% children carried bags <10% of their body 
weight. 30.7% felt their schoolbag as heavy. 
Bag weight as percentage of body weight has significant association with age group (p=0.004) and student’s feeling of bag weight (p<0.001), while 
there was no significant association with gender (p=0.058) and bag carrying style (p=0.215).
There was significant association between health effects (shoulder, back and other body part pain) with bag carrying style (p<0.001), bag weight as 
percentage of body weight (p<0.001), and students feeling of bag weight (p<0.001), and no significant association with gender (p=0.060) and 
school bag weight (p=0.068).
Conclusion: A combined effort from education boards, schools, teachers and parent is needed to reduce school children’s bag weight less than 10 
percent of their body weight.
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Introduction:
School children are at a development age and it is important that they 
do not carry excessive loads. Carrying a schoolbag is a daily activity 
for most children. Some research effort has been conducted in order to 

1–6identify a safe load limit for children to carry their schoolbags . 
Heavy school bags can change the body posture and the 
musculoskeletal system must react appropriately in order to 

7–9compensate for this stress . The postural deviations have been 
considered as a serious public health problem in view of its great 
impact on the population, bringing as a consequence, permanent or 

10–12temporary disability . The incorrect handling of schoolbags with 
6,12–14excessive bag weight can lead to back pain in children . In contrast 

few studies show that, there was little evidence of an increase in short-
term risk associated with mechanical load across the range of weights 

15,16commonly carried by children to school .

One of the most common symptoms studied in the literature is the back 
2,17pain in relation to heavy school bags . In a New Zealand study (2005), 

on 140 high school children (mean age 13.6 years), it was found that 
the musculoskeletal symptoms, due to school bag carriage were 
experienced by 77.1% of the students. These were most prevalent in 

8the neck, shoulder upper back and low back, respectively . 

The mean school bag weight reported in previous studies in other 
8,18countries ranged between 4.7 kg and 9.3 kg . In a review of Canadian 

literature in 2004, it was concluded that a limit of 10-15% of body 
2weight was acceptable . There are few recent studies conducted on 

school bag carriage among 13-14 year olds, found significant changes 
in body posture, rating of perceived exertion (PRE) and muscular 
strain when school bag load reached 10% of their body weight, and 
therefore the conclusion, that bag weight limit of 15% of body weight 

5might be excessive . Despite this, there is still no consensus about 
guideline weight and other factors associated with carrying a 

4schoolbag . Several studies in this area contribute that the average 
loads vary greatly between studies, the majority of reports indicate that 
the load carried by students are greater than the recommended 

19,20limits . Most of the studies are consistent that 10% of body weight is 
6,11,21–23reasonable for school children to carry . Children should be 

advised to carry their backpack on both shoulders rather than on a 

21single shoulder  or use side hanging type bag. Heavy school bags are 
one of the universal factors that influence the incidence of 

11musculoskeletal pain in school children .

This study was conducted to assess the weight of school bags in 
relation to school children's weight, their carrying style and other 
related factors. The authors also looked for the prevalence of 
musculoskeletal symptoms among them.

Subjects and Methods:
This is a cross–sectional study carried out among adolescent 
schoolchildren in an urban North Indian school. Necessary 
permissions to carry out the study were obtained.

The inclusion criteria were school permission, regular scholar, 
parental consent, pupil's consent, ability to ambulate independently, 
ability to wear school bag while standing. All children with 
pathological causes of back pain were excluded from the study. 
However, such children were given professional consultation and 
where necessary treatment was prescribed.

To collect data on musculoskeletal symptoms and the use of school 
bags among children, a questionnaire was used. Most of the studies 
regarding the use of school bags among children reflect the reporting 

12,24by questionnaires . The questionnaire first recorded demographic 
details such as the age, gender and grade level of the children as well 
the type of schoolbag carried and how it was carried by the children.

In the beginning, the school was visited with prior scheduling. The 
principal, vice-principal, students and the teachers were given an 
overview about the study design and methods. The children, being 
minor, a parental consent form, along with contact details of the 
Principal Investigator (PI) were distributed to the students. PI was 
available to address the queries of the parents in couple of parent-
teacher meetings. The consent forms were signed by either of the 
parents, countersigned by the class teacher and principal/ vice 
principal.

Only schoolchildren who presented themselves and whose 
parents/guardian had given informed consent were included in the 
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study. The students had their weights and heights measured. The digital 
weighing scale was placed on a flat surface in the corner of classroom 
and set to zero. Students dressed in their uniform with their shoes 
removed were then weighed. The weight was first measured when 
carrying the schoolbag and then without the schoolbag and the 
difference between the two weights was recorded as the weight of the 
schoolbag. All values were documented on the Performa. Care was 
taken to simplify the questions as much as possible and explanations 
were given whenever question arose. Performa were then assessed for 
completeness before data entry.

The outcome variables were shoulder, back and other pains. The low 
back pain was operationally defined as pain and discomfort in the low 
back region, from the lower rib curvature to the lower part of the seat 
region.Predictor variables are included bodyweight, schoolbag 
weight, schoolbag weight as a percentage of bodyweight, type of 
schoolbag, how the bag was carried, student's perception of bag weight 
and comfort while wearing the bag. Data collection was carried out on 
an unscheduled day so that children could not alter their schoolbags.  
The statistical analysis was performed through Pearson chi-square test 
to analyze the effects of schoolbag on back pain and students' 
perception on the weight of their bags. Correlations were considered 
significant when p-value was less than 0.05.

Observations and Results:
In this cross-sectional study, seventy five school children, 42 (56.0%) 
males and 33 (44.0%) females, completed the questionnaires, their 
physical examination and school bag evaluation. Their mean age was 
(14 year 5 months ± 1 year) with minimum age of 11 year 2 months and 
a maximum age 16 year 5 months. The mean of student's weight was 
48.513 ± 10.941 kg (range: 27-87 kg). The bag weight and percentage 
of bag weight to body weight were also evaluated with mean ± SD 
being 6.307 ± 1.804 kg and 14 ± 4.689% respectively.

Table – 1 Demographic Details

Table – 1 represents the demographic details with frequency 
distribution of all the 75 students, 52 (69.3%) were in the age group 13-
15years and 64.0% of the students had weight between 41-60 kg. 

Nineteen (25.3%) children used to carry bag weight <5 kg, while 21 
(28.0%) carried bag weight >7 kg. Fifty three students (70.7%) were 
carrying schoolbags on both shoulders, 20 (26.7%) were carrying on 
one shoulder. 

Fifty two percent of students reported that their school bag weight felt 
normal, while 30.7% felt it to be heavy. Majority (45.3%) of students 
had no pain, 17.3% complained of shoulder pain, 14.7% had both back 
and shoulder pain, while 10.7% complained of back pain alone.

Table – 2 Association of School Bag Weight as percentage of Body 
Weight  vis-à-vis Risk Factors

*: Statistically significant (p<0.05) 

Table – 2 shows statistically significant association between bag 
weight as percentage of body weight and age groups (p=0.004), 60 % 
students up to 13 years age group carried bag weight >20% of their 
body weights, while only 25.0% students of age groups 13-15 years 
and 27.8% students of age group >15 years carried bag weight up to 
10% of their body weights. There was no significant association 
between bag weight as percentage of body weight and gender 
(p=0.058), similarly no significant association was found between bag 
weight as percentage of body weight and bag carrying style (0.215). 
Table 2 also shows significant association between bag weight and 
students’ feeling of school bag weight (p<0.001) as 92.3% of the 
students who felt their bags were light were carrying bags of less than 
10% of their body weight, while almost all students, who felt their bags 
were heavy, were carrying bags weighing more than 10% of their 
respective body weights.

*: Statistically significant (p<0.05) 

Variables Frequency (n) %

Age Group  (years)
(N=75)

Up to 13 5 6.7

13-15 52 69.3

> 15 18 24.0

Gender
(N=75)

Boys 42 56.0

Girls 33 44.0

Class
(N=75)

VIII 33 44.0
IX 26 34.7

X 16 21.3
Student Weight (kgs)

(N=75)
Up to 40 17 22.7

41 to 60 48 64.0
> 60 10 13.3

Schoolbag Weight (kgs)
(N=75)

Up to 5 19 25.3

5 – 7 35 46.7
>7 21 28.0

Bag carrying style
(N=75)

Both Shoulders 53 70.7

Single Shoulder 20 26.7

Carried by others 2 2.7

Bag Weight as 
percentage of Body 

Weight (%)

Up to 10 18 24.0

11 – 20 49 65.3

> 20 8 10.7
Students' Feeling of 
School Bag Weight 

(N=75)

Normal 39 52.0

Light 13 17.3

Heavy 23 30.7

Health effect
(N=75)

Back pain 8 10.7

Shoulder pain 13 17.3

Back and 
Shoulder pain

11 14.7

Other  pain 9 12.0

No pain 34 45.3

Variables Bag Weight as percentage of Body 
Weight (%)

p 
value

Up to 10 10 - 20 >20 Total

Age Group
(years)

Up to 13 0
(.0%)

2
(40.0%)

3
(60.0%)

5 *.004

13-15 13
(25.0%)

34
(65.4%)

5
(9.6%)

52

> 15 5
(27.8%)

13
(72.2%)

0
(.0%)

18

Gender Boys 12
(28.6%)

23
(54.8%)

7
(16.7%)

42 .058

Girls 6
(18.2%)

26
(78.8%)

1
(3.0%)

33

Weight 
Group
(kgs)

Up to 40 2
(11.8%)

10
(58.8%)

5
(29.4%)

17 *.003

41 to 60 10
(20.8%)

35
(72.9%)

3
(6.2%)

48

> 60 6
(60.0%)

4
(40.0%)

0
(.0%)

10

Bag 
carrying

style

Both 
Shoulders

10
(18.9%)

38
(71.7%)

5
(9.4%)

53 .215

Single 
Shoulder

8
(40.0%)

9
(45.0%)

3
(15.0%)

20

Carried 
by others

0
(.0%)

2
(100.0%)

0
(.0%)

2

Students' 
Feeling of 

School Bag 
Weight

Normal 6
(15.4%)

33
(84.6%)

0
(.0%)

39 <.001
*

Light 12
(92.3%)

1
(7.7%)

0
(.0%)

13

Heavy 0
(.0%)

15
(65.2%)

8
(34.8%)

23

Variables Health Effects p 
valueBack Pain Shoulder Pain Back and Shoulder Pain Other Pain No  Pain Total

Age Group (years) Up to 13 0 (.0%) 0 (.0%) 3 (60.0%) 2 (40.0%) 0 (.0%) 5 *.003

13-15 4 (7.7%) 7 (13.5%) 8 (15.4%) 6 (11.5%) 27 (51.9%) 52
> 15 4 (22.2%) 6 (33.3%) 0 (.0%) 1 (5.6%) 7 (38.9%) 18

Table – 3 Association of Health Effects vis-à-vis Risk Factors
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Table – 3 shows 57.6% girls complained different type of pain in 
comparison to 52.4% boys, but there was no significant association 
between health effects (back/shoulder pain or pain elsewhere) and 
gender (p=0.060), similarly no significant association between health 
effects and schoolbag weight (p=0.068) was found.

There was significant correlation between health effects and students 
age group (p=0.003). All students up to 13 years age complained some 
kind of pain, in comparison 51.9% student of age group 13-15 years 
and 38.9% of age group >15 years had no pain. Significant association 
was also seen between health effect and weight group (p=0.025). 
Around thirty-five percent of students, weighing <40 kg had back and 
shoulder pain in comparison to 17.6% with no pain. Almost fifty-two 
percent students, weighing 41-60 kg and 60.0% of students weighing 
>60 kg had no pain. 

Table – 3 also shows significant association between the health effects 
and bag carrying style (p<0.001). 64.2% students carrying bag on both 
shoulders had no pain complaints while 65.0% of students carrying 
bag on one shoulder had complaint of shoulder pain. All students 
carrying bag weight >20% of their body weight had either back or 
shoulder pain (62.5%) or pain in some other body part. Only 50% of 
students carrying bag weight up to 10% of their body weight had some 
painful health effect, most commonly shoulder pain (27.8%). This 
shows that health effect and bag weight as percentage of body weight 
had significant association (p<0.001). 78.3% of students  feeling bag 
as heavy had complaint of back pain alone or combined with shoulder 
pain, while 69.2% student feeling bag being light had no complaint of 
pain showing significant association between health effect and 
students feeling of schoolbag weight (p<0.001).

Discussion:
Carrying a heavy school bag for long periods of time could result in 

25repetitive stress injuries to the growing body . This follows the 
shifting of the child's center of gravity in the direction of the load when 

10,26carrying a backpack . To compensate, the child either moves the 
head and trunk forward or hyperextends the lumbar spine accompanied 
by hand support on the shoulder straps. Carrying schoolbag on single 
shoulder results in lateral bending of spine. Such postural deviation at 
the head and trunk places soft tissues at a biomechanical disadvantage, 

10–12resulting in fatigue and injury .

The result of this study reported that the mean age of children is (14 
years 5 month ± 1 year), carrying school bags weight with mean 6.307 

7± 1.804 kg, as also reported by Dockrell et al (2006)  and Whittfield et 
12al . About 76 % of school children studied were carrying bag weight 

>10% of their body weight. Most children are required to toe heavy 
school bags to and from school each day, and the load increases as they 
reach higher grades. Negrini et al (1999) found that 34·8% of Italian 
schoolchildren carried more than 30% of their bodyweight at least 

27once a week . Our study found no significant association between bag 
weight as percentage of body weight and gender (p=.058) in contrast to 

14Puckree et al (2004) .

There are many studies, suggesting that the majority of neck and back 
pains in children are of non-specific causes, like school bag weight and 

8,28not related to pathological conditions . This study also reported that 
increased school bag weight is not associated with increased health 

12,27risk (p=0.068) same as in other studies , while some studies found an 
8,27association between school bag weight and back pain . Shamsoddini 

et al (2010) reported that the weight of backpack was strongly related 
29to shoulder, neck, back & extremities complaints .

In this study, 30.7% of students complained that their school bag was 
heavy and 17.3% found it lighter than usual. Similarly Goodgold et al 
(2002) reported that few children find their bags as light and more than 

24half of children reported that their bag was uncomfortable to carry .

Prins et al (2008) found that young children (under the age of 10 years) 
rarely complained of back pain, but child in this age group with a 
complaint that 'seemed real' should be evaluated by a physician. Older 
children (age >10 years) were more likely to have mechanical 
complaints. These can be associated with carrying a heavy back pack, 
sports activities or structural abnormalities. This review concludes that 
the duration of sitting posture and psychosocial factors may influence 
the experience of musculoskeletal pain among children and 

30adolescents .

This study reported significant association between health effects with 
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Gender Boys 3
(7.1%)

6
(14.3%)

10
(23.8%)

3
(7.1%)

20
(47.6%)

42 .060

Girls 5
(15.2%)

7
(21.2%)

1
(3.0%)

6
(18.2%)

14
(42.4%)

33

Weight Group
(kgs)

Upto 40 3
(17.6%)

1
(5.9%)

6
(35.3%)

4
(23.5%)

3
(17.6%)

17 *.025

41 to 60 5
(10.4%)

9
(18.8%)

4
(8.3%)

5
(10.4%)

25
(52.1%)

48

> 60 0
(.0%)

3
30(.0%)

1
(10.0%)

0
(.0%)

6
(60.0%)

10

School Bag
Weight (kgs)

Upto 5 0
(.0%)

4
(21.1%)

1
(5.3%)

3
(15.8%)

11
(57.9%)

19 .068

5 – 7 6
(17.1%)

5
(14.3%)

3
(8.6%)

3
(8.6%)

18
(51.4%)

35

>7 2
(9.5%)

4
(19.0%)

7
(33.3%)

3
(14.3%)

5
(23.8%)

21

Bag carrying
style

Both Shoulders 8
(15.1%)

0
(.0%)

11
(20.8%)

0
(.0%)

34
(64.2%)

53 *<.001

Single Shoulder 0
(.0%)

13
(65.0%)

0
(.0%)

7
(35.0%)

0
(.0%)

20

Carried by 
others

0
(.0%)

0
(.0%)

0
(.0%)

2
(100.0%)

0
(.0%)

2

Bag Weight as 
percentage of Body 

Weight (%)

Up to 10 0
(.0%)

5
(27.8%)

1
(5.6%)

3
(16.7%)

9
(50.0%)

18 <.001*

11 - 20 8
(16.3%)

8
(16.3%)

5
(10.2%)

3
(6.1%)

25
(51.0%)

49

> 20 0
(.0%)

0
(.0%)

5
(62.5%)

3
(37.5%)

0
(.0%)

8

Students' Feeling 
of School Bag 

Weight

Normal 0
(.0%)

11
(28.2%)

0
(.0%)

1
(2.6%)

27
(69.2%)

39 <.001*

Light 0
(.0%)

2
(15.4%)

1
(7.7%)

3
(23.1%)

7
(53.8%)

13

Heavy 8
(34.8%)

0
(.0%)

10
(43.5%)

5
(21.7%)

0
(.0%)

23
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age groups (p=0.003), similar correlations were reported by Grimmer 
et al (2000) that there were gender- and age-specific associations with 

18recent low back pain . In this study we found no significant association 
between health effects and the gender (p=0.060) in contrast to some 

17,18,31other studies .

This study reported that 70.7% of students carried bag on both 
shoulders, with significant associations between the three type of bag 
carrying styles and health effects (p<0.001), that 64.2% of children 
carrying bag on both shoulders had no pain. This finding can be 
compared with Pascoe et al (1999) who found 73.4% of students 
carried the loaded backpack on one shoulder may lead to more pain 
while carrying the backpack symmetrically over both shoulders was 

10the best way ergonomically . Cottalorda et al (2004) reported if back 
packs were too heavy or the weight is carried unevenly (over one 

32shoulder) they could cause back pain .

In the present study 65.3% of study group carried school bag weighing 
11-20% of their body weight while 10.7% carried school bag weight 
>20%, that are higher than the recommended guideline of 10% of body 

7,8,33weight . There was significant association of health effect with bag 
weight as percentage of body weight (p<0.001), supported by many 

7,8,19,31similar findings in peer-reviewed literature , but in contrast to 
18,20other studies , there was no significant association between bag 

weight and health effect directly (p=0.068). This suggests that bag 
weight as percentage of body weight is more important than bag 
weight alone.

Haselgrove et al (2008) suggested that heaviest items in the child bag 
should be placed closest to the child's back, if the heaviest items are 
packed further away, they throw out the child's center of gravity and 

34cause unnecessary back strain .

Limitations: Small study sample was the main limitation. Further 
studies with larger representative population with inclusion of more 
variables will definitely provide better understanding. 

Conclusions:
This study again emphasizes the need for education boards, educators, 
teachers and parents to find ways to reduce the weight of the school 
bags to manageable values (less than 10% of the body weight) to avoid 
locomotor aches and pains to the children. Some of the working areas 
may be reducing the syllabi, 2 sets of books with lockers at schools, 
thoughtful time tables so that children don't need to bring all the books 
to the school, parents may actively check bags for required/non-
required books/note books.

Acknowledgements:
The authors thankfully acknowledge the support from Prof MS 
Dhillon, Head of the Department of PRM at PGIMER Chandigarh, in 
conducting the study. Gratitude is due to the daughter of the 
corresponding author, Ms. Gunit Cour, whose persistent complaints of 
heavy school bag and back/shoulder pains inspired him to take up this 
project. The authors also thank Dr. Prashant K. Bajpai and Dr. YP 
Singh for statistical analysis. Many thanks to the school principal, 
vice-principal, class teachers and games teacher for permitting and 
cooperating with the authors in conducting this study. Above all, the 
students that volunteered to be subjects in this project.

No third party financial sponsorships were involved in this study.

References
1. A.J.F DP, J.C.P S, L.C P, J.B F. Backpacks and school children&rsquo;s obesity: 

challenges for public health and ergonomics. Work. 2012;(Supplement 1):900–906. 
2.  Brackley HM, Stevenson JM. Are children’s backpack weight limits enough? A critical 

review of the relevant literature. Spine. 2004 Oct 1;29(19):2184–90. 
3.  Dockrell S, Blake C, Simms C. Guidelines for schoolbag carriage: An appraisal of safe 

load limits for schoolbag weight and duration of carriage. Work. 2016 Mar 
14;53(3):679–88. 

4.  Dockrell S, Simms C, Blake C. Schoolbag weight limit: can it be defined? J Sch Health. 
2013 May;83(5):368–77. 

5.  Mackie HW, Legg SJ. Postural and subjective responses to realistic schoolbag carriage. 
Ergonomics. 2008 Feb;51(2):217–31. 

6.  Moore MJ, White GL, Moore DL. Association of Relative Backpack Weight With 
Reported Pain, Pain Sites, Medical Utilization, and Lost School Time in Children and 
Adolescents. J Sch Health. 2007 Apr 6;77(5):232–9. 

7.  Dockrell S, Kane C, O’Keeffe E. Schoolbag weight and the effects of schoolbag carriage 
on secondary school students. Ergonomics. 2006 Jan 1;9. 

8.  Whittfield J, Legg SJ, Hedderley DI. Schoolbag weight and musculoskeletal symptoms 
in New Zealand secondary schools. Appl Ergon. 2005 Mar;36(2):193–8. 

9.  Skaggs DL, Early SD, D’Ambra P, Tolo VT, Kay RM. Back Pain and Backpacks in 
School Children. J Pediatr Orthop. 2006 Jun;26(3):358. 

10.  Pascoe DD, Pascoe DE, Wang YT, Shim DM, Kim CK. Influence of carrying book bags 

on gait cycle and posture of youths. Ergonomics. 1997 Jun;40(6):631–41. 
11.  Syazwan A, Azhar MM, Anita A, Azizan H, Shaharuddin M, Hanafiah JM, et al. Poor 

sitting posture and a heavy schoolbag as contributors to musculoskeletal pain in 
children: an ergonomic school education intervention program. J Pain Res. 2011 Sep 
14;4:287–96. 

12.  Skoffer B. Low back pain in 15- to 16-year-old children in relation to school furniture 
and carrying of the school bag. Spine. 2007 Nov 15;32(24):E713-717. 

13.  De Paula AJF, Silva JCP, Paschoarelli LC, Fujii JB. Backpacks and school children’s 
obesity: challenges for public health and ergonomics. Work Read Mass. 2012;41 Suppl 
1:900–6. 

14.  Puckree T, Silal SP, Lin J. School bag carriage and pain in school children. Disabil 
Rehabil. 2004 Jan 7;26(1):54–9. 

15.  Jones GT, Watson KD, Silman AJ, Symmons DPM, Macfarlane GJ. Predictors of Low 
Back Pain in British Schoolchildren: A Population-Based Prospective Cohort Study. 
Pediatrics. 2003 Apr 1;111(4):822–8. 

16.  van Gent C, Dols JJCM, de Rover CM, Hira Sing RA, de Vet HCW. The weight of 
schoolbags and the occurrence of neck, shoulder, and back pain in young adolescents. 
Spine. 2003 May 1;28(9):916–21. 

17.  Gunzburg R, Balagué F, Nordin M, Szpalski M, Duyck D, Bull D, et al. Low back pain in 
a population of school children. Eur Spine J. 1999 Dec;8(6):439–43. 

18.  Grimmer K, Williams M. Gender-age environmental associates of adolescent low back 
pain. Appl Ergon. 2000 Aug;31(4):343–60. 

19.  Negrini S, Carabalona R. Backpacks on! Schoolchildren’s perceptions of load, 
associations with back pain and factors determining the load. Spine. 2002 Jan 
15;27(2):187–95. 

20.  Viry P, Creveuil C, Marcelli C. Nonspecific back pain in children. A search for associated 
factors in 14-year-old schoolchildren. Rev Rhum Engl Ed. 1999 Sep;66(7–9):381–8. 

21.  Cottalorda J, Rahmani A, Diop M, Gautheron V, Ebermeyer E, Belli A. Influence of 
school bag carrying on gait kinetics. J Pediatr Orthop Part B. 2003 Nov;12(6):357–64. 

22.  Neck, Upper Back and Lower Back Pain and Associated Risk Factors among Primary 
School Children - SciAlert Responsive Version [Internet]. [cited 2018 Jun 2]. Available 
from: https://scialert.net/fulltextmobile/?doi=jas.2010.431.435

23.  Iyer SR. An ergonomic study of chronic musculoskeletal pain in schoolchildren. Indian J 
Pediatr. 2001 Oct;68(10):937–41. 

24.  Goodgold S, Corcoran M, Gamache D, Gillis J, Guerin J, Coyle JQ. Backpack use in 
children. Pediatr Phys Ther Off Publ Sect Pediatr Am Phys Ther Assoc. 
2002;14(3):122–31. 

25.  Mwaka ES, Munabi IG, Buwembo W, Kukkiriza J, Ochieng J. Musculoskeletal pain and 
school bag use: a cross-sectional study among Ugandan pupils. BMC Res Notes. 2014 
Apr 9;7:222. 

26.  Grimmer KA, Williams MT, Gill TK. The associations between adolescent head-on-
neck posture, backpack weight, and anthropometric features. Spine. 1999 Nov 
1;24(21):2262–7. 

27.  Negrini S, Carabalona R, Sibilla P. Backpack as a daily load for schoolchildren. Lancet 
Lond Engl. 1999 Dec 4;354(9194):1974. 

28.  Wiersema BM, Wall EJ, Foad SL. Acute backpack injuries in children. Pediatrics. 2003 
Jan;111(1):163–6. 

29.  Shamsoddini A, Hollisaz M, Hafezi R. Backpack Weight and Musculoskeletal 
Symptoms in Secondary School Students, Tehran, Iran. Iran J Public Health. 2010 Dec 
31;39(4):120–5. 

30.  Prins Y, Crous L, Louw QA. A systematic review of posture and psychosocial factors as 
contributors to upper quadrant musculoskeletal pain in children and adolescents. 
Physiother Theory Pract. 2008 Aug;24(4):221–42. 

31.  Siambanes D, Martinez JW, Butler EW, Haider T. Influence of school backpacks on 
adolescent back pain. J Pediatr Orthop. 2004 Apr;24(2):211–7. 

32.  Cottalorda J, Bourelle S, Gautheron V, Kohler R. [Backpack and spinal disease: myth or 
reality?]. Rev Chir Orthop Reparatrice Appar Mot. 2004 May;90(3):207–14. 

33.  Smith DR, Leggat PA. Back Pain in the Young: A Review of Studies Conducted Among 
School Children and University Students [Internet]. 2007 [cited 2018 Jun 13]. Available 
from: https://www. ingentaconnect. com/contentone/ ben/ cpr/ 2007/ 00000003/ 
00000001/ art00009?crawler=true

34.  Haselgrove C, Straker L, Smith A, O’Sullivan P, Perry M, Sloan N. Perceived school bag 
load, duration of carriage, and method of transport to school are associated with spinal 
pain in adolescents: an observational study. Aust J Physiother. 2008;54(3):193–200. 

Volume-7 | Issue-7 | July-2018

64 International Journal of Scientific Research

PRINT ISSN No 2277 - 8179 


