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Abstract: 

Objective: The aim of the study was to determine the association of schoolbag weight and carriage style with 

shoulder pain in middle school students of Lahore.Methodology: It was a cross sectional study for which data 

was collected from 338 participants. 152 boys and 186 girls within age of 9 -14 years from 6th, 7th & 8th class of 

local schools of Lahore from 2nd January 2018 to 28 June 2018 through convenient non random sampling 

technique. Digital weighing scale and inch tape was used to measure the weight (schoolbag and students’ body) 

and student’s height respectively. The questionnaires were filled by students which included the demographics 

details and questions related to school bag use and carrying style followed by Shoulder pain and disability index 

(SPADI). SPSS 20 was used for chi square tests to analyze data.Results: Results for chi-square test for association 

between relative school bag weight and shoulder pain produced a value χ2
(2) = 3.11, p = 0.21 with p>0.05. 

showing no significant association. Whereas, chi-square result χ2
(1) = 0.013, p = 0.91 showed no association 

between methods of carrying school bag and shoulder pain either as p > 0.05.Conclusion: The results showed 

that there was no significant association between the weight of the school bag and the style of carrying it with the 

shoulder pain among middle school students.  
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INTRODUCTION: 

Demands of modern education system has increased 

the overall contents of the school bags which contain 

various materials including textbooks, notebooks, 

geometry box and lunch box(4).These heavy school 

bags and  inappropriate methods to carry bags have 

become a cause of mental and physical stress for the 

students resulting in musculoskeletal (MSK) 

problems(6) most commonly effecting Neck, 

shoulder and low back areas. (13) while complaint of 

shoulder pain is higher than the other regions(10, 14) 

(12). Shoulder pain is most commonly reported 

among the school going students (3, 14, 18) due to high 

range of motion and low stability of shoulder 

joint(17).The major concern is the weight of school 

bag that lead to the shoulder postural problems 
(20).The female students are more prone to neck, 

shoulder and back pain than the male students(8) 

There are many factors which contribute in the 

development of these MSK problems. Physical 

factors include school furniture, incorrect posture, 

improper ways to carry school bag, mode of 

transport, carrying duration, lifestyle and daily 

habits (11) The psychosocial factors comprises of 

student’s perception related to weight of school and 

of perceived level of tiredness and contributing 

factors are variety in school bags, sedentary 

lifestyle, rate of growth and development. 

Psychosocial factors have a strong association with 

the musculoskeletal pain, with students who 

reported pain showed declining school 

performances.(15)  

Many different ways have been used by students to 

carry backpacks but equal weight distribution on 

shoulders have showed decreased chances of spinal 

curvature deformities in growing students but if 

weight is increased it can cause forward leaning 

posture.(16).To lessen the musculoskeletal symptoms 

among the middle school students ergonomically 

designed school furniture, limited load carriage in 

school bags and manufacturing of school bags that 

are light in weight is required(6)The aim of this study 

is to find out the association between the school bag 

weight and carriage methods with shoulder pain 

among the middle school students.  

The early adolescence is the age ranged from 9-14 

years and this age is considered as the stage of higher 

musculoskeletal development and growth(3)   

therefore, the students selected for this study were 

from the same age group. 

METHODOLOGY: 

It was a cross sectional study design in which data 

was collected from a number of local schools across 

Lahore after the approval of Board of Studies from 

2nd January 2018 to 28 June 2018. A convenient 

non-random sampling technique was used to select 

a total of 338 participants comprising 152 boys and 

186 girls within age of 9 -14 years from 6th, 7th & 8th 

class. 

The study decorum was approved by the board of 

studies of University of South Asia. The permission 

to approach the school for conducting the study was 

taken from school administration by visiting the 

schools and providing the study procedure details to 

the administration of school. For seeking the 

permission from the participants, a written consent 

form was signed by each participant. 

The inclusion criteria for the study was the students 

of  6th  to 8th Grade, Age 9 to 14 , Both genders (Male 

& Female), who are able to carry school bag and 

have ability to stand/wall independently were 

selected (3, 5, 14, 26)  while students with  recent injury 

to neck and shoulder region, recent Foot injury, and 

students who didn’t carry school bag or had 

attendants carry their schoolbags were exempted 

from the study (10, 12, 27) 

 

On an unannounced day, the data was collected from 

the participants. Prior to data collection, the study 

objective and procedure were explained to the 

participants. The data collection was done in the 

class rooms as per the schools’ permission. To 

measure the student’s and schoolbag weight 

CAMRY digital weighing scale Model EB 9360 

with accuracy ± 0.5was used. To measure the height 

of student’s inches’ tape was used. The 

measurement zone was created by placing the 

weighing machine in corner of classroom and fixing 

the inches tape with wall for measuring the height of 

participants. The BMI was calculated from the 

weight and height measurements.  

The screening of students was done on the basis of 

inclusion and exclusion criteria of the study. For 

data collection, the measurements were taken by the 

researcher. The student stood on the weighing 

machine barefooted, without carrying any load. 

The self-reported questionnaire comprising of two 

sections was completed by the students. The first 

section was to record the demographic data of the 

participants with information related to the 

schoolbag type, carrying style, mode of 

transportation to/from school, perception of 

schoolbag based on the relevant literature. The 

second section was to specify the shoulder pain 

among the school children; the shoulder pain and 

disability index was used. The time taken for the 

completion of whole questionnaire was 

approximately 10 minutes. 

RESULTS: 

From 377 questionnaires, only 338 questionnaires 

were filled completely by the students. The mean 
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age of students was 12.2 ± 1.0 years. The mean body 

weight of student was 40.13 ± 20.3 kg (Fig 1). The 

mean height of students was 148.5 ± 9.0 cm. From 

338 participants, the data was collected from 45% 

(N=152) male and 55% (186) female students. The 

absolute mean school bag weight was 6.4 ± 1.6 kg 

for male students and 6.3 ± 1.5 kg for female 

students. The relative schoolbag weight for male 

was 17.9 ± 6.4 % BW and for females was 17.1 ± 

6.3 % BW.  

 

The data collected showed that 9.47% participants 

carry schoolbag below 10% of BW, while 27.81% 

carry between 10 to 15% of BW and 62.72% carry 

above 15% of BW. (Fig 2) 

 

65.6% of students who carried schoolbag less than 

10% of their body weight reported shoulder pain, 

70.2% of students with shoulder pain carried 10-

15% of BW although 77.4% students with shoulder 

pain carried schoolbag weighing more than 15% of 

BW. The chi square test was applied to find the 

association between relative school bag weight and 

shoulder pain and value was χ2
(2) = 3.11, p = 0.21 

which showed that it was non-significant as p > 0.05. 

(table 1) 

 

Results further showed that 73.9% student who 

carried schoolbag on one shoulder complained 

shoulder pain while 74.4% students who carried the 

schoolbag on both shoulders complained about 

shoulder pain. The chi square value was χ2
(1) = 

0.013, p = 0.91 which describes no association 

between method of carrying school bag and shoulder 

pain as p > 0.05. (table 2) 

 

DISCUSSION: 

The study was conducted to find the association 

between schoolbag carriage characteristics with 

shoulder pain as main results of the study describes 

that males have more pain score than females and 

majority carried schoolbag more than 15% BW, no 

association was found between shoulder pain and 

schoolbag weight as well as other schoolbag 

carriage variables. The study results shows that more 

pain reported in males than females contrarily to the 

findings in which it is mentioned that female 

reported more pain than males  (10, 23) 

 

The current findings narrate that male carried 

heavier backpack to body weight ratio (17.9 ± 6.4 % 

BW) than females (17.1 ± 6.3 % BW). Conversely 

with the findings of other studies in which females 

carried heavier backpack than male (3, 13) 

 

The results state that most of students used backpack 

type of school bag and more preferably carry on both 

shoulder despite on one shoulder as same results 

supporting in many other studies (5, 9, 10, 14, 24)  

 

The guidelines suggest school bag weight should be 

in limits of 10-15% BW but 62.7% carried 

schoolbag more than 15% of their BW, 27.8% 

carried 10-15% of BW and 9.4% carried less than 

10% of BW according to the current study relatively 

quite similar results shown in the study conducted in 

Iran relatively according to previous study about 

30.8% of pupils had bags which weighed in excess 

of 10% of their body weight(5) resembling with 

results of present study. Contrarily, minority of 

students carried schoolbag more than 15% BW 

moreover fewer percentages of students carried bag 

weight between 10 -15% BW (3, 21)  

 

The shoulder pain is more prevalent in those who put 

on schoolbag on both shoulders. Similar results were 

reported in another study (23) 

 

The 74.3% participants were presented with 

shoulder pain (2, 5, 6, 14) , on the contrary the shoulder 

pain percentage is very low in findings of studies (9, 

18) 

 

According to the results, 48.52% pain reporters 

carried schoolbag weighing more than 15% of BW, 

similar results found in other study conducted in 

school going students (3) 

The results of study narrate that there was no 

significant association found in school bag weight 

and shoulder pain and this was verified by other 

studies.(12, 13) Conversely the association was found 

between the relative bag weight and shoulder pain(2, 

9).  However, no significant association was found in 

school bag carriage variables with shoulder pain 

seeing the similar results in another study(9)  

CONCLUSION: 

Male students were more likely to experience 

shoulder pain than female students. Majority of 

students (94.3%) use the backpack. 67.2% carried 

schoolbag on both shoulders complained about 

shoulder pain because weight of school bags carried 

by students exceeded from the recommended limits. 

No association was found between the shoulder pain 

among middle school students and weight of school 

bags and methods of carrying it. 
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Fig 1: Percentages of Participants Using Schoolbag Carriage Side 

 
 

Fig 1 describes that the students use different side for carrying schoolbag. The 27.2% (n=92) students use right 

shoulder, the 7.1% (n=24) students use left shoulder, and 65.7% (n=222) students use alternative sides.  

 

Fig 2: Percentages of Relative School Bag Weight Carried by Participants 
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Table 1:  Chi Square & Cross-tabulation Between Relative Bag Weight and Shoulder Pain 

Table 1 describe 65.6% of students who carry schoolbag less than 10% of their body weight report shoulder pain, 

70.2% of students present with shoulder pain carried 10-15% of BW although 77.4% students carry schoolbag 

weighing more than 15% of BW complaint about shoulder pain. The chi square test applied to find the association 

between relative school bag weight and shoulder pain and value was χ2
(2) = 3.11, p = 0.21 which states that it was 

non-significant as p > 0.05. 

 

 

 

Table 2:  Chi Square & Cross tabulation Between Method of Carrying School Bag & Shoulder Pain 

 

Shoulder Pain Total Pearson Chi 

Square (χ2) 
Yes No 

Method of 

Carrying School 

Bag 

One Shoulder 

Count 82 29 111 χ2
 (1) = .013  

% within Method of 

Carrying School Bag 

73.9% 26.1% 100.0%              p = 

.910 

Both Shoulder 

Count 169 58 227  

% within Method of 

Carrying School Bag 

74.4% 25.6% 100.0%  

Total 

Count 251 87 338  

% within Method of 

Carrying School Bag 

74.3% 25.7% 100.0%  

 

 

Table 2 depicts that 73.9% student who carried schoolbag on one shoulder complaint shoulder pain while 74.4% 

students carry the schoolbag on both shoulders’ complaint about shoulder pain. The chi square value was χ2
(1) = 

0.013, p = 0.91 which describes no association between method of carrying school bag and shoulder pain as p > 

0.05. 

 

 Shoulder Pain Total Pearson Chi 

Square (χ2) 
Yes No 

Percentage of bag 

weight/body 

weight 

BELOW 10% 

Count 21 11 32         χ2
(2) = 3.11 

% within Percentage of 

bag weight/body weight 

65.6% 34.4% 100.0%              p = 

0.21  

10 - 15% 

Count 66 28 94  

% within Percentage of 

bag weight/body weight 

70.2% 29.8% 100.0%  

ABOVE 15% 

Count 164 48 212  

% within Percentage of 

bag weight/body weight 

77.4% 22.6% 100.0%  

Total 

Count 251 87 338  

% within Percentage of 

bag weight/body weight 

74.3% 25.7% 100.0%  


