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ABSTRACT 

 
The weight of a backpack and its contents can 

cause a deteriorate in person's posture. Heavy 

school backpacks may also cause deformity in 

natural curves of the back . The improper use of 

backpacks can lead to muscle imbalance that could 

turn into chronic back and neck problems later in 

life. The aim of this study was to determine 

discomfort due to carrying backpack in secondary 

school students in Tanta City, Egypt. As well as to 

determine the relationship between genders and 

musculoskeletal pain during carrying the 

backpack. This study was performed on secondary 

school students in Tanta City, Egypt. The study 

population consisted of 200 students of both sexes 

110 female and 90 males, in the first, second and 

third class of secondary school selected by the 

randomized clustered method d during the 

teaching year 2011-2012. Students received a 

questionnaire concerning complaints of the back, 

neck, shoulders, extremities. The study took place 

each morning as the students had arrived for 

classroom. Statistical analysis was performed with 

SPSS (version 15.0), using ANOVA test, and 

Student's t test. P value less than 0.05 considered 

statistically significant. The study proved that high 

percentage of the secondary students (45.1%) 

reported discomforts in shoulder, back and upper 

and lower extremities.The rate of discomfort in 

shoulders area 38.1 %, in neck 27.6 % and in back 

16.7 % had been reported. In addition, females 

recorded the highest prevalence of upper 

extremities pain with 48.2% more than boys. Trunk 

pain was reported by females (4.3%) more than by 

males (3.9%). Lower extremities musculoskeletal 

symptoms were reported by females (8.5%) more 

than by males (7.3%). 

Key words: Backpack, musculoskeletal system, , 

and secondary school students. 

 

INTRODUCTION 

 

cross the nation, millions of 

elementary, high school and college 

students are racing out to the school 

bus or carrying to their classes with 

overstuffed backpacks hang over their 

shoulders
3
. While carrying a backpack to 

school each morning might seem harmless 

enough, it can cause some painful back and 

neck problems for students
4
. 

Students carry their educational loads 

mostly in backpacks. The daily physical 

stresses associated with carrying backpacks 

cause significant forward lean of the head and 

trunk
19

. It is assumed that daily discontinuous 

postural adaptations could result in pain and 

disability in school going children
16

. 

Children carrying backpacks for school 

that load is too much weight are also at risk for 

short-term and possible long-term health 

issues. A backpack should not weigh more 

than 15% of a child’s total body weight. In 

other words, a child weighing 85 pounds 

should not be toting a backpack that weighs 

more than 12.75 pounds
8
. 

The weight of a backpack and its 

contents can cause a person's posture to 

deteriorate. Heavy school backpacks may also 

deform natural curves in the back
9
. If the 

curves are interrupted in the lower and middle 

back, the result is muscle strain and irritation 

to the rib cage or spine joints. Much of this 

suffering is brought by bad habits initiated 

during our younger years may be because of 

carrying overweight backpacks to school
10

. 

The improper use of backpacks can lead 

to muscle imbalance that could turn into 

chronic back and neck problems later in life
2
. 

In the UK the average backpack weight is 15-

20% of their body weight, and some children 

carry backpacks as heavy as 30% to 40% of 

their body weight
11

. 

Many children carrying bags over just 

one shoulder or very low on their backs. This 

greatly increases the risk of pain and injury. 

Local authorities have asked schools to check 

that backpacks are not overweight and are 

worn properly and over both shoulders
13

. 

Students of all levels, carry a school bag 

packed with textbook, notebooks, library 

books, geometrical instruments, mathematic 

instruments, snacks, boxes, lunch packs and 

water bottles. The backpack is one of the 
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several forms of manual load carriage that 

provides versatility and often used by hikers' 

backpackers, soldiers, as well as by school 

children
15

. 

The backpack is an appropriate way to 

load the spine closely and symmetrically, 

while maintaining stability
14

. Recent 

worldwide attention has focused on the role of 

backpacks in the development of children non-

specific low back pain
6
. 

There is critical backpack weight to 

body ratio that if exceeded affects health's 

studies indicate the incidents of backpacks use 

by school children in the developed countries 

is at least 90%. The average loads vary greatly 

between studies, the majority of reports 

indicate that the loads carried by students 

greater than the recommended limits
17

. 

 

MATERIALS AND METHODS 

 

This study was performed on secondary 

school students in Tanta City, Egypt. The 

study population consisted of 200 students, in 

the first, second and third class of secondary 

school selected by the randomized clustered 

method. 

To prevent over emphasis on backpacks 

and accurate responses to questionnaires, the 

secondary school students were told that the 

focus of the study was on complaints of the 

musculoskeletal discomfort. All students 

should be able to carry backpack by one 

shoulder and both shoulders. 

Exclusion criteria were: 1) Having 

orthopedic and rheumatoid disease. 2) Having 

deformity in spine or in upper and lower 

extremities. 

Subjects received a questionnaire 

(standardized Nordic Musculoskeletal 

Questionnaire) asking about complaints of the 

back, neck, shoulders,extremities, and about 

potential risk factors
5,12

. 

Standardised questionnaires for the 

analysis of musculoskeletal symptoms in an 

ergonomic or occupational health context are 

presented. The questions are forced choice 

variants and may be either self-administered or 

used in interviews. 

They concentrate on symptoms most 

often encountered in an occupational setting. 

The reliability of the questionnaires has been 

shown to be acceptable. Specific 

characteristics of work strain are reflected in 

the frequency of responses to the 

questionnaires. 

A picture of the human body with nine 

body regions (neck, shoulders, upper arms, 

lower arms, upper back, lower back, 

hips/thighs, knees, lower legs) for expression 

of discomfort by students was provided
5,12

. 

After completion of the questionnaire, 

students were weighed using digital scale. In 

addition, the height of the school children with 

a portable stadiometer (Model KS 9OT, USA) 

was determined. 

The study took place each morning as 

the students had arrived for classroom. 

Statistical analysis was performed with SPSS 

(version 15.0), using ANOVA test, and 

Student's t test. P value less than 0.05 

considered statistically significant. 

 

RESULTS 

 

All 200 school children completed the 

questionnaire. The study population consisted 

of 130 girls (64.3%) and 70 boys (35.7%). 

The mean age of students were 15.03± 

0.39 in the first year, 16.2± 0.7 in the second 

year, 17.61±0.52 in the third year  as shown in 

table(1), and figure (1). 

 

 

 
Table (1): Descriptive statistics of subjects (height, weight and age). 

 N Height (cm) Weight (Kg) Age (year) 

First year 70 141.26±7.5 33.8±9.9 15.03±0.39 

Second year 50 144.74±8.7 38.26±8.8 16.2±0.7 

Third year 80 151.71±7.8 43.18±8.4 17.61±0.52 
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Fig. (1): Mean values of height, weight, and age for all students. 

 

To examine the way of carrying, we 

divide students into two groups, the first group 

in which the students carry the backpack over 

one shoulder and the other group in which 

students carry the backpack over two 

shoulders at school and during transport. 

The gained result revealed that, 46.2% 

students carried backpacks on two shoulders 

and 53.8% students carried backpacks on one 

shoulder. In all of secondary school students, 

most of musculoskeletal discomforts were in 

the shoulder area. In first year students,  

(33.2%) of subjects were impaired in the 

shoulder area and  (31%) of subjects were 

impaired in the neck. 

In the second year students, (51.5 %) of 

subjects were impaired in the shoulder area 

and (32.1%) of subjects were impaired in the 

neck. 

In the third year students,(29.3%) of 

subjects were impaired in the shoulder area 

and (23.4%) of subjects were impaired in the 

neck as  shown in table (2), and figure (2). 

 

 
Table (2): Distribution of musculoskeletal pain in subjects. 

Regions involved First year (%) Second year (%) Third year (%) Total (%) 

Shoulders 33.2 51.5 29.3 38,1 

Neck 31 32.1 23.4 27.6 

elbows 6.66 ------- 14.7 7.1 

Wrist and hand 6.66 5.8 ----- 4.1 

Upper back 9.99 6.4 5.8 7.4 

Lower back 9.99 6.4 11.7 9.3 

Lower limb  3.33 6.4 4.7 8.1 
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Fig. (2): Distribution of musculoskeletal pain in subjects. 

 

Females recorded the highest prevalence 

of upper extremities musculoskeletal 

discomfort with 48.2% more than boys. 

Trunk pain was reported by females 

(4.3%) more than by males (3.9%). 

Lower extremities musculoskeletal 

symptoms were reported by females (8.5%) 

more than by males (7.3%) (P=0.84) as 

explained in table (3) and figure (3). 
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Table (3): The relationship between genders and musculoskeletal pain. 
Gender Upper limb (%) Lower limb (%) Trunk (%) P 

Males 36.3 7.3 3.9 0.84 

Females 48.2 8.5 4.3 0.84 
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Fig. (3): The relationship between genders and musculoskeletal pain. 

 

 

DISCUSSION 

 

The study proved that high percentage of 

the secondary students (45.1%) reported 

discomforts in shoulder, back and upper and 

lower extremities. The findings of this 

research matched with study done by (Van 

Gent  et al., 2003)
18

. 

However, 45.1% of secondary students 

had expressed musculoskeletal complaints 

such as pain, discomfort, aching shoulders, 

numbness, and muscle soreness. 

The rate of discomfort in shoulders area 

38.1 %, in neck 27.6 % and in back 16.7 % 

had been reported. These results are consistent 

with previous research results
1
. 

In this study, most musculoskeletal 

complaints were observed in shoulders and 

neck area. In another study done by Whittfield 

et al., 2005
20

, he found that the maximum 

numbers of musculoskeletal complaints were 

seen in shoulders and neck area. 

In this study, more musculoskeletal 

complaints in female students were in the 

upper extremities. In addition, female students 

reported lower extremities and back 

complaints more frequently than boys. This 

matching with Chansirinuk et al., 2001
4
, who 

reported that upper and lower back pain 

mostly occurred in the female students than 

the male students. 

The gained results were supported by 

(Haisman, 1988)
7
 who reported that perhaps 

one reason for this is girl students tend to have 

lower muscle strength than boy students, 

particularly in the upper limb musculature. 

The carrying,lifting, transporting, and 

handling of backpack represent an ignored 

physical stress and exhaustion for secondary 

school students, and could lead to 

musculoskeletal complaints in these students. 

There is a need for further research in 

this area to investigate the effect of carrying 

and manipulating on children's 

musculoskeletal system. In addition, more 

studies are needed to determine guidelines for 

acceptable loads to be carried by secondary 

students. 

The findings of this study recommended 

that secondary school students be more 

exposed to musculoskeletal disorder and as 

result  longitudinal and wider studies on the 

risk factors for musculoskeletal discomforts in 

secondary school students are needed. 

Finally although musculoskeletal 

discomforts are believed to be multi factorial 

in origin, the carriage and manipulating of 

heavy backpack is signally a suspected factor 

and may represent an overlooked daily 

physical stress for secondary school students. 

 

REFERENCES 

 
1- Balague, F., Dutoit, G. and Waldburger, M.: 

Low back pain in schoolchildren. Scandinavian 

Journal of Rehabilitation Medicine, 20: 175-

179, 1988. 



Bull. Fac. Ph. Th. Cairo Univ., Vol. 18, No. (2) Jul. 2013 

 

 

73 

2- Behashtipoor, N., Jahanbin, I., Haghnegahdar, 

A. and Sarafzar, A.: Study of relationship 

between physical complaints and weight of 

school bag in elementary and secondary school 

students of Shiraz. Medica Reserch Journal, 

10(3): 29-38, 2005. 

3- Cavallo, C.M., Hlavaty, T.M. and Tamase, 

M.G.: A pilot study for the development of a 

primary prevention program: What is the 

average weight of a fourth grader’s backpack? 

Work. 20: 137-158, 2002. 

4- Chansirinuk, W., Wilson, D., Grimmer, K. and 

Dansie, B.: Effects of schoolbags on students: 

measurement of cervical and shoulder posture. 

Australian Journal of Physiotherapy, 47: 110-

116, 2001. 

5- Corlett, E.N. and Bishop, R.P.: A technique for 

assessing postural discomfort. Ergonomics, 2: 

175-182, 1976. 

6- Emdadi, M. and Emdadi, S.: Weight of school 

bag and its contents in relation to body weight 

elementary school students. Payesh Journal, 3: 

185-191, 2004. 

7- Haisman, M.F.: Determinants of load carrying 

ability. Applied Ergonomics. 19(2): 111-121, 

1988. 

8- Hamilton, A.: Prevention of injuries from 

improper backpack use in children.Work. 16: 

177-179, 2000. 

9- Haselgrove, C., Straker, L., Smith, A., 

O’Sullivan, P., Perry, M. and 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. Australian Journal of 

Physiotherapy; 54: 193-200, 2008. 

10- Hong, Y. and Cheung, C.K.: Gait and posture 

responses to backpack load during level 

walkingin children. Gait and Posture; 17: 28-

33, 2003. 

11- Korvessis, P., Koureas, G., Zacharatos, S. and 

Papazisis, Z.: Backpacks, back pain, Sagital 

spinal curves and truck alignment in school 

adolescent. Spine. 15; 30(2): 247-255, 2005. 

12- Kuorinka, I., Jonsson, B., Kilbom, A., 

Vinterberg, H., Biering- Sorensen, F. and 

Andersson, G.: Standardized Nordic 

questionnaires for the analysis of 

musculoskeletal symptoms. Applied 

Ergonomics, 18(3): 233-237, 1987. 

13- Lockhart, R., Jacobs, K. and Orsmond, G.: 

Middle school children's participation in 

activities and the effects of pain from backpack 

use on participation. Work; 22: 155-168, 2004. 

14- Macias, B.: High Contact Pressure Beneath 

Backpack Straps of Children Contributes to 

Pain [Internet]. University of Western Ontario 

Available from: <www.archpediatrics.com> 

[Access 28 February 2009], 2005. 

15- Mackie, H., Stevenson and Reid, S.: The effect 

of simulated school load carriage on shoulder 

strap tension forces and shoulder interface 

pressure. Applied Ergonomics, 36, PP. 199-

206, 2005. 

16- Schuchmann, J.A. and Lane, B.L.: Correlates 

of heavy backpack use by elementary school 

children. Public Health; 118: 532-535, 2004. 

17- Singh, T. and Koh, M.: Effects of backpack 

load position on spatiotemporal parameters and 

trunk forward lean. Gait and Posture; 29: 49-

53, 2009. 

18- Van Gent, C., Dols, J., De Rover, C., Hira, 

S.R. and De Vet, H.: The weight of school 

bags and the occurrence of neck, shoulder, and 

back pain in young adolescents. Spine, 28: 

916-921, 2003. 

19- Watson, K.D., Papageorgiou, A.C., Jones, G.T. 

and Taylor, S.: Low back pain in 

schoolchildren:occurrence and characteristics. 

Pain; 97: 87-92, 2002. 

20- Whittfield, Legg S.J. and Hedderley, D.: 

Schoolbag weight and musculoskeletal 

symptoms in New Zealand secondary schools. 

Apple Ergonomics, 36(2): 193-198, 2005. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Effect of Backpacks Carried by Secondary School Students in 

Tanta City on the Musculoskeletal System 

 

 

74 

Appendix 1 

 

 
 
 



Bull. Fac. Ph. Th. Cairo Univ., Vol. 18, No. (2) Jul. 2013 

 

 

75 

 

 

 الملخص العربً
 

  ي الهٌكليعلى الجهاز العضل تأثٌر حقٌبة الظهر
  مدٌنة طنطايعند طلاب المرحلة الثانوٌة ف

 
 مدٌنة طنطا بمحافظة الغربٌة  فً عند طلاب المرحلة الثانوٌة الهٌكلً العضلًعلى الجهاز  ٌهدف البحث إلى دراسة تأثٌر حقٌبة الظهر

 والثانٌة والثالثة من المرحلة الأولى الصفوف فً عاما 17 إلى 15 من أعمارهم  تتراوحشارك فً البحث مائتان طالب وطالبة . بمصر
وتم اختٌار العٌنة عشوائٌا ، تسلم الطلاب استمارة الاستبٌان لتحدٌد المناطق التً ٌتضرر منها  ( من الذكور90 من البنات و 110 )الثانوٌة

وقد اثبت البحث وجود تأثٌر ضار  .الطلاب وتؤثر على الجهاز العضلً الهٌكلً وتم ذلك فً الفترة الصباحٌة بعد دخول الفصول مباشرة 
ظهر جلٌا .   والعلوي الظهر والطرف السفلىوأعلى وأسفل الجسم منها مفصل الكتف والكوع والرسغ فًلحقٌبة الظهر على مناطق مختلفة 

 منطقة الظهر والطرف فًالبنات   من السفلى مقارنة بالأولاد كما تأثرت مجموعةأكثر العلوي الطرف فً الضار للحقٌبة على البنات التأثٌر
 .  من الأولادأكثرالسفلى 

 


