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Abstract: Back pain is currently growing as a major health problem among school age group children, which can limit or
hinder their daily life activities. The aim of the study was to determine the effect of school bag use, postural and behaviors
habits on back pain occurrence among school children. Descriptive correlation design was used. This study was conducted at
ten governmental preparatory schools from both rural and urban schools in Menouf district, Menoufia Governorate, Egypt.
Random sample of 598 preparatory school children including 239 boys and 359 girls aged between 12-15 years of both rural
and urban selected schools. Tools: Self-administered structured questionnaire, back pain assessment questionnaire, back pain &
body posture evaluation instrument, behavioral habits questionnaire, school bag use questionnaire, and physiological
measurements. The main results showed that 74.1% of the studied schoolchildren had suffered from back pain. Female
students had significant risk of suffering from back pain by five times than male students. Among school children with back
pain, 51.3% had reported moderate pain, the most affected area by pain was shoulder and about one fourth (24.4%) reported
that the pain prevented them from performing daily activities. The mean weight of schoolbag carried by all school children was
7.46+ 2. 62 kg and the mean school bag weight as % of body weight was 14.36% ± 4.22. There was significant relationship
between back pain and school bag weight, % of body weight, method and duration of carriage. Also, there was a significant
relationship between back pain and improper sitting posture for writing, using computer, and sitting in classroom. The study
was concluded that back pain among studied school children was high and the pain influences activities of daily life in about
one fourth of students. Most of school children carry school bags more than the recommended weights of their body weight. It
was associated with sex, parents' history of back pain, duration of sedentary activities, improper posture adopted in performing
daily activities, weight of schoolbag, method & duration of carrying schoolbag. Recommendations: The need for developing
and implementing of preventative programs in schools about proper postures during daily activities and guidelines for school
bag usage.
Keywords: Back Pain, School Children, Postural Habits, School Bag Weight, Sedentary Activities

1. Introduction
Musculoskeletal health of school age children is a global
health problem [1]. There is evidence that the prevalence of
musculoskeletal problems in school children and adolescents
is increasing [2]. Pain associated with musculoskeletal
complaint is a condition where a part of the musculoskeletal
system is injured overtime. It not only affects the tendons and
the muscles but also the nerves and joints in the neck, upper
back, chest, shoulders, arms and hands [3]. Epidemiological

data showed that back pain is a significant problem not only
in the group of adults but also among children and youth [4].
Besides, the findings of studies revealed that back pain
reports in childhood and adolescence are related to back pain
in adulthood [5].
Back pain in children and adolescents is reported to be
common, increases with age and considered as a growing
public health crisis [6, 7]. For the majority of the children,
back pain experiences are mostly non-specific, mild in nature
[6]. In addition, it is leading to little effect on health-related
quality of life and low associated disability [8]. However,
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epidemiological research showed that back/neck pain may
have a negative influence on the daily activities of
adolescents as lifting objects, physical activity, and learning
concentration [9].
The prevalence rate of back pain among school children
ranges from 12 to 92% depending on the regions.
Epidemiological study reported that back pain was
experienced by 76.2% of children and youth aged 10–19
from the area of the Southeast of Poland [6]. In Egypt, a
cross-sectional study was conducted among Egyptian school
girls aged 11-14 years by [10] showed that the prevalence of
back pain was high (45.8). Another study conducted in
Nigerian by [5] concluded that back pain prevalence among
school children aged 8 to 13 years is high (73.6%).
Back pain is not due to a specific single condition, but
there are several risk factors that may be associated with the
occurrence of nonspecific back pain in children and
adolescents including, age, gender [6, 7] participation in
sports activities for long time [11] time spent per day
watching television, using the computer and playing video
games [13] Poor life style habits and prolonged static sitting
in bad posture [13] psychosocial factors and family history of
back pain [14]. Also, carrying heavy school bags is one of
the major important causes of back pain among school
children [15]. There is ongoing concern regarding the weight
of children school bags, improper use and the negative
consequences of such heavy loads on the developing spine.
There is particular concern for the school children, as the
spine is at a critical stage of development in children between
12 – 14 years of age [15].
Heavy school bags cause stress on the spine, back and
shoulders, resulting in muscular pain, fatigue and strain.
Many students carry school bags that exceed 10 percent to 15
percent of their body weight, which puts them at risk for back
pain and related disorders. Improper school bag use can also
lead to poor posture. Children may be especially at risk for
school bag related injuries because they're smaller and may
carry loads that are heavier in proportion to their body
weight. Carrying school bag increases the risk of back pain
and possibly the risk of back pathology. The daily physical
stresses associated with carrying school bag cause significant
forward lean of the head and trunk. It is assumed that daily
intermittent abnormal postural adaptations could result in
pain and disability in school going children [16]. Experts
recommended that the weight of a school bag must not be
more than 10% of the student’s body weight and the weight
must be placed on both shoulders [17].
Body postures adopted by school children during activities
of daily life such as carrying school bag, sitting to write and
use the computer, lifting objects from the floor and sleeping
postures are considered by health professionals as the risk
factor for the occurrence of back pain [14]. Some studies
evaluated the relationship between postural habits when
watching television and using the computer and back pain
confirmed that back pain is highly prevalent, has a significant
impact on late adolescence, and associated with inappropriate
home postural habits [18, 19].
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Schools are considered to be appropriate places to perform
activities that service proper physical and motor development
in children, understanding of the relation between back pain
and its several contributing factors will allow health care
professionals to utilize the resources that are accessible for
information, prevention and early detection in school setting
[20].
The community health nurse has a vital role in the
provision of health services to children and youth in school
setting, identifying the major health problems experienced by
children, providing preventive and screening services, health
education and help with decision-making about health.
Health screenings can decrease the negative effects of health
problems on education by identifying students with potential
health problems early and referring them for treatment as
appropriate [21, 22]. Children are the future of the nation and
hence, identification of health problems early in life and
preventing them from becoming chronic is of greatest
importance [16].
1.1. Significance of the Study
Children of today are more stressed, weigh more, and are
either sedentary or over-involved in physical activities when
compared with past generations. All of these factors put
stress on the spine and surrounding structures and tighten
hips and shoulders, which can adversely influence back
comfort [23]. Back pain among school children and
adolescents has been growing alarmingly [24].
Epidemiological study reported that the prevalence of back
pain among children and youth aged 10–19 was 76.2% [16].
Although the relationship between the back pain in
adolescents and in adults is well recognized and the presence
of this disorder in adolescence increases its persistent in
adulthood [25] this health problem has been neglected in
developing countries, and more research on it is needed [26]
Non-specific back pain, neck pain, shoulder pain and poor
posture among school children are topics of increasing
significance in the literature and were mostly related to
overloaded caused by heavy schoolbags [27]. Adolescent
spine is in critical stage of development. Selection of bag
with unsafe characteristics, wrong method of carrying it and
use of heavy bags by children especially in this sensitive
period of vertebral column growth, may cause possible
adverse effect on spine, musculoskeletal system, and posture
making them prone for development of mobility problems
during adulthood ([15]. The prevalence of school children
carrying heavy school bag is extremely high [16]. Also, body
postures adopted during daily activities a risk factor for the
occurrence of back pain. Back pain arising from improper
use of the body in activities of daily life develops over
several years, starting in the school phase and extending
throughout life, and the pain deteriorates to the extent that
inactivity has become prevalent in current society [28].
Behaviors during developmental years can influence future
health risk in later life; therefore young people are considered
an important target group for early detection of health
problems [29].
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1.2. Aim of the Study
The aim of this study was to determine the effect of school
bag usage, postural and behaviors habits on back pain
occurrence among school children.
1.3. Research Questions
a What is the occurrence, frequency, affected regions and
intensity of back pain among males and females school
children?
b Does back pain affect the activities of daily life of
school children?
c What is the action taken to alleviate back pain?
d Is there relationship between back pain and sociodemographic characteristics of school children?
e Is there relationship between back pain and school bag
usage (method of carrying, duration of carriage, method
of transportation and bag weight)?
f Is there relationship between back pain and postural
habits of school children?
g Is there relationship between behavior habits and back
pain among school children?
h Is there relationship between body mass index and back
pain among school children?

2. Subjects and Methods
2.1. Research Design
Descriptive correlation design was used to achieve the aim
of the study.
2.2. Research Setting
The study was conducted at ten governmental preparatory
schools (six rural and four urban) in Menouf district,
Menoufia Governorate, Egypt.
2.3. Sample
Random sample of 598 preparatory school children
including 239 boys and 359 girls aged between 12-15 years.
A multistage random sampling technique was used to select
sample. First, Menouf district was chosen randomly from the
9 districts in Menoufia governorate, Egypt. Then random
selection of ten governmental schools (six rural and four
urban) using simple random technique from a list of
preparatory schools which was obtained through Directorate
of Education in Menouf district. Then three classes were
selected randomly from each school, where one class from
each educational grade from first, second and third grade. A
systematic random sample was used to select students’ from
each class. The students’ selection was based on the specific
criteria which excluded students with major accidental injury,
previous surgeries in the back, rheumatoid disease; foot or
ankle deformities and child have a chronic or serious illness
which requires taking daily medication.
Sample size: It was calculated using the online Epi-info
software for sample size calculation according to the

following equation: n = [DEFF*Np (1-p)]/ [(d2/Z21-α/2*(N1)+p*(1-p)].
(1) Population size (total preparatory school children
during academic year 2015-2016) about 6050 in the
selected schools in Menouf district, Menoufia
Governorate, Egypt ( i: e (N)= 6050
(2) Hypothesizes % frequency of outcome factor in the
population (p): 50%+/-5
(3) Confidence limits as % of 100 (absolute +/- %) (d): 5%
(4) Design effect (for cluster surveys-DEFF): 1
(5) Sample Size (n) for 99% Confidence Levels was 598
school children.
2.4. Tools of the Study
Data was collected through using the following tool
2.4.1. Self-Administered Structured Questionnaire
It was designed by the researchers based on review of the
related literatures and included the following:
a Socio demographic data: It was included name of
student, sex, age, school year, parent's education and
place of residence.
b Parents’ history of back pain: it was reported by asking
students about occurrence of back pain in parents and
the response of question in the form of yes or no.
2.4.2. Back Pain Assessment Questionnaire
It was developed by the researchers and included questions
about:
a Occurrence of back pain: The children were asked to
indicate if they had experienced any ache, pain or
discomfort during the last month prior to the study,
schoolchildren who reported yes to this question
complete the remaining part of the pain questionnaire.
b Frequency of the pain: It was reported by children who
suffered from back pain. Frequency of back pain was
indicated on a 4-point-scale (once a month, once a
week, 2-3 times a week, 4 times or more a week).
c Site of the pain: It was assessed through a picture
showing four human body regions (neck, shoulders,
upper back and lower back). The picture adopted from
Papadopoulou et al., [30]. Children who reported pain
were asked to mark the pain area in a picture beside the
question to help the child to recognize the affected area.
Students’ response to the question by yes or no.
d Intensity of the pain: It was assessed by using Numeric
Rating Scale [31] for self-report of pain intensity, which
consists of a straight horizontal line, numbered at equal
intervals from 0 to 10. The children were asked to draw
a cross on the line to indicate the pain level. Pain
intensity was indicated on a 4-point-scale no pain (0),
mild pain (1-3), moderate pain (4-6), and severe pain
(7-10).
e Action taken to alleviate pain: It was assessed by asking
students' about action taken to relieve back pain and
response in the form of four alternative options (No
action, taking analgesics prescribed by a physician,
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analgesics not prescribed by a physician, physiotherapy
as massage.
f Consequence of back pain: Children who reported pain
were asked did the pain prevented from performing
daily life activities, such as playing, studying and
participating in sports.
2.4.3. Back Pain and Body Posture Evaluation Scale
Instrument (Back PEI)
[32]It was used to assess postural habits during activities
of daily life. This instrument included questions about body
postures adopted during daily activities such as posture
adopted for sleeping; sitting posture adopted when using the
computer, in classroom and writing; posture adopted when
lifting an object from the floor and carrying school materials.
Each question was illustrated with pictures showing
participants performing the activities of daily life. Responses
of students in the form alternatives and the researchers were
asked students to select only one alternative that was
considered the proper way to perform each activity; the
remaining alternatives were grouped as improper.
Photographs were used because they aid school children in
the identification of their own posture in the activities of
daily life. Furthermore, using one model of the BackPEI for
boys and another for girls.
2.4.4. Behavioral Habits Assessment Questionnaire
It was developed by researchers and assessed by practice
of physical exercise at school or outside, frequency of
practice weekly, television, and computer usage. For
television and computer use, participants were asked about
number of hours spent per day watching television, using the
computer in playing games, use the internet, or chat online.
The total amount of sitting time per day was assessed by sum
of hours spent in different sedentary activities while
studying, playing on computer and watching television. It
was classified as 5 hours or less per day, 6–7 hours per day, 8
hours or more per day.
2.4.5. School Bag Use Questionnaire
It was developed by researchers and included questions
about type of school bag, method and duration of carriage,
perception of the children regarding schoolbag weight,
method of transportation to & from school and schoolbag
weight. The weight of schoolbag including everything in
schoolbag on the day of measurement, e.g., water bottle,
books, and food was taken for each student using weighing
scale with an accuracy of ± 0.1 kg. The weight of student was
first measured when carrying the schoolbag and then without
the schoolbag and the difference between two weights were
recorded as the weight of the school bag. To ensure
consistency of the procedure, the bag weight measurements
were taken on the same day by the same researcher, and the
average value out of three measurements was recorded and
schoolbag weight was estimated as a percentage of student
body weight (% of BW); it was calculated by dividing the
average daily bag weight by the weight of the child and
multiplies by 100.

221

2.4.6. Physiological Measurements
This included height, weight and BMI for each student.
Height was recorded to the nearest 0.5 centimeter. Body
weight was measured in kilogram using a weighing scale
with the student barefoot. Weight was recorded to the nearest
0.1 kilogram and the BMI was estimated by dividing weight
in kilogram by squared height in meters [BMI = weight
(kg)/height m2].
2.5. Validity of the Tool
Validity indicated the degree to which the tool measures
what it is expected to measure, therefore, questionnaire
content validity was determined by a jury of experts in
physiotherapists, pediatric and community health nursing.
The necessary modifications were carried out according to
the panel judgment on clarity of the sentences and
appropriateness of the contents.
2.6. Reliability of the Tool
Reliability of the tool was measured by the researchers for
testing the internal consistency of the tools. Reliability of the
tool was confirmed through test re-test method with two
weeks interval on a group of students not participating in the
study. The reliability of data were analyzed using the kappa
coefficient which ranges from 0.78 for back pain and body
posture evaluation instrument, 0.83 for behavioral habits
assessment questionnaire, 0.87 for school bag use
questionnaire and 0.92 for back pain assessment
questionnaire. This indicates good reliability of the study
tools for conducting this research study.
2.7. A Pilot Study
It was conducted on 10% of participants to estimate clarity,
applicability of the tool, and the needed time to fill
questionnaire. Based on the results of the pilot study,
modifications and clarifications of some questions were
done. The pilot sample was not included in the total sample
of the research work to ensure stability of the answers.
2.8. Ethical Considerations
Researchers followed all the ethical issues in conducting
the research. All selected children who were willing to
participate in the study and fulfilling the criteria were given a
written consent form to be approved by their parents, which
includes simple description about aim of the study and its
significance. Informed consent was obtained from both the
participants and their parents before participation in the
study. The participants were informed that participation in
this study is voluntary; they can withdraw at any time during
the study without giving reasons. The researchers were
explained the aim of the study to all students in the study
sample. They reassured that any obtained information would
be strictly confidential.
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2.9. Data Collection Procedure
a This study was conducted during the period starting
from November 2015 to the end of April 2016.
b Necessary approval was obtained from the director of
directorate of education and director of each selected
school after issuing letters to them from the Faculty of
Nursing, Menoufia University explaining the aim of the
study and method of data collection to obtain
permission for conducting the study.
c After obtaining approval and written informed consent
from school children and their parents to conduct the
study, the researchers were initiated data collection from
students who fulfilled the selection criteria two days per
week for six months through using self-administered
structured questionnaires about socio-demographic data,
family history of back pain. Also, back pain
questionnaire including occurrence, frequency, sites,
intensity, action taken to alleviate pain and consequence
on activity of daily life, characteristics of school bag
use, postural behaviors and measurements of students’
height, body weight, and school bag weight.
d Questionnaire was completed during school time under
supervision of the researchers. Before distributing the
questionnaire, the researchers were explained purpose
of the study to the selected participants in each class in
the selected schools and gave them instructions to fill it.
Then, the students answered the questionnaires
individually and the researchers were present in the
classroom during data collection to clarify and simplify
any question for the students.
e Anthropometric measurements including students’
height, body weight, and BMI was taken for each
student in the study. Additionally, schoolbag weight was
measured.
f Data collection was conducted on an unscheduled day
so that students could not change their school bag
weight.
g The average time taken for completing questionnaires
was around 30- 35 minutes.
Statistical Analysis: Data was entered and analyzed by
using SPSS (Statistical Package for Social Science) version
22. Graphics were done using Excel program. Quantitative
data were presented by mean (X) and ± standard deviation
(SD). Qualitative data were presented in the form of
frequency distribution tables, number and percentage. In
order to suggest some risk factors for back pain among
Egyptian school children, and accordingly help in
formulating and developing hypotheses about back pain
etiologies, data from this entire population (school children)
were used to compare disease frequency between different
groups (school children who have back pain, and those who
had not back pain), during the same period of time. Although
using OR and confidence interval in descriptive correlational
and cross section studies is controversy (Newcombe, 2012)
[50], we used it as a measure of effect size to help in
determining which are the higher risk factors that can be

suggested for developing hypothesis related to the etiology of
back pain among studied school children. Accordingly, Odds
ratio with 95 % CI was used as a measure of relationship
between back pain and some demographic characteristics,
school bag use, postural and behavioral habits of school
children. In order to explore the relationship between back
pain of school children and the following quantitative
variables [age, school bag weight (kg), % of school bag
weight to student weight, height (cm), weight (kg), body
mass index (BMI) (kg/m2)], we first confirmed that these
variables were normally distributed by histogram and
Kolmogorov as a confirmatory test, then the SPSS’s
independent-sample T test was used for comparison between
two means. Qualitative data were analyzed by chi-square (χ2)
test. No correlation analysis was used in this research. Level
of significance was set as P value <0.05 for all significant
tests.

3. Results
Table 1: Shows that the mean age of school children in the
studied sample was 13.64 ± 0.74 years and more than half of
them were females (59.8%). Regarding parents education and
residence, more than half of students’ fathers and mothers
had secondary and university education and about two thirds
(64%) of school children were from rural area,. Concerning
parents’ history of back pain, approximately three fourths of
school children (71.9%) had parents’ history of back pain.
Table 1. Distribution of socio-demographic characteristics of school
children (n= 598).
Socio-demographic characteristics
Age (years)
- Mean ±SD
Sex
- Male
- Female
Fathers' Education
- Illiterate
- Basic education
- Secondary
- University
Mothers' education
- Illiterate
- Basic education
- Secondary
- University
Residence
- Rural
- Urban
Parents’ history of back pain
- Yes
- No
- Don’t know

No.

%

13.64 ± 0.74
239
359

40.0
60.0

115
170
131
182

19.2
28.5
21.9
30.4

186
84
211
117

31.1
14.0
35.3
19.6

383
215

64.0
36.0

430
108
60

71.9
18.1
10.0

Figure 1: Shows that about three fourths (74.1%) of the
studied school children had suffered from back pain in the
past month prior to the study. The occurrence of back pain
among females was significant higher (86.6%) than among
males (55.2%). The difference between males and females
was statistically significant (X2= 73.67, P = 0.000).

American Journal of Nursing Science 2017; 6(3): 218-231

Figure 1. Frequency of back pain among school children distributed by
gender.

Table 2: Shows that 51.3% of school children with back
pain had reported moderate pain and more than one third
(35.2%) had mild pain while 13.5% had severe pain. The
difference between males and females was not statistically
significant (P > 0.05). Regarding frequency of pain, among
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school children with back pain, more than one third of school
children (37.7%) reported feeling back pain two and three
times per week, 35.2% one-time per week and only 10.8%
four times or more per week. The difference between males
and females was statistically significant (P = 0.00).
Concerning impairment in activities of daily life, about one
fourth (24.4%) of school children with back pain reported
that the pain prevented them from performing activities of
daily life such as studying, participating in leisure activities,
and playing. The difference between males and females was
not statistically significant (P > 0.05). Also, this table shows
that 71.3% of school children who reported back pain did not
take any action for alleviating back pain, 14.4% alleviate
pain with analgesic not prescribed by doctor while 10.2%
used analgesic prescribed by doctor and only 4.1% used
different forms of physiotherapy such as massage to
eliminate pain. The difference between males and females
was not statistically significant (P = 0.00).

Table 2. Distribution of back pain intensity, frequency and impairment of performing daily activities in schoolchildren who reported pain by sex (443).
Intensity& frequency of back pain
Intensity of back pain
Mild
Moderate
Severe
Frequency of back pain
Once /month
Once /week
2-3 times /week
4 times or more /week
Impairment in performing daily activities
Yes
No
Action taken to alleviate pain
- No action
- Analgesic prescribed by doctor
- Analgesic without doctor order
- Physiotherapy

Male (132)
No.
%

Female (311)
No.
%

Total
No.

%

48
60
24

36.4
45.5
18.1

108
167
36

34.7
53.7
11.6

156
227
60

35.2
51.3
13.5

36
48
36
12

27.3
36.4
27.2
9.1

36
108
131
36

11.6
34.7
42.1
11.6

72
156
167
48

16.3
35.2
37.7
10.8

X2=20.06
P =0.000*

26
106

19.7
80.3

82
229

26.4
73.6

108
335

24.4
75.6

X2=2.24
P =0.135

68
28
24
12

51.5
21.2
18.2
9.1

248
17
40
6

79.7
5.5
12.9
1.9

316
45
64
18

71.3
10.2
14.4
4.1

X2=44.69
P =0.000*

Figure 2. Distribution of affected regions of the back with pain according to
sex (n= 443).

Figure 2: Among school children with back pain, more
than half (54.2%) of students reported pain in the shoulder
region, followed by neck (40.4 %), upper back (35.2%) and

P Value

X2=4.28
P =0.117

lower back (26.9%). The difference between males and
females was statistically significant (P =0.000, 0.001, 0.02,
0.000) respectively).
Table 3: Shows that age, fathers’ education, and residence
were not significant associated with occurrence of back pain
among studied school children (P >0.05). However, it reveals
that gender, mothers’ education, and parents history of back
pain had significant associated with occurrence of back pain
among school children (p=0.000, 0.04 & 0.000, respectively).
Females students had a significant risk of suffering from
back pain by five times than males students’ (OR=5.2).
Students having mothers with basic education are 1.2 times
more likely to suffer from back pain than students whose
university mothers. In addition, students with positive
parents’ history of back pain are four times more likely to
suffer from back pain than students with negative parents’
history of back pain (OR=4.0).
Table 4: Shows that type of school bag and method of
transportation to and from school had no associated with
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occurrence of back pain among studied students (P >0.05).
However, it seems that duration of carriage school bag,
method of carrying school bag, % of school bag weight to
student weight, feeling school bag heavy had a significant
associated with occurrence of back pain (p=0.000, 0.0.000,
0.001 & 0.000 respectively). Students who are carrying
school bags for 20 -30 minutes or more per day were more
likely to suffer from back pain by about three times than
students who are carrying school bags for < 10 minutes.
Carrying school bag on one shoulder or by one hand

increases the risk of suffering from back pain by 3.6 times
(OR 95% CI = 2.5-5.3) than a students’ carrying school bags
on both shoulders. School children who carrying school bags
between 10.1% - 15% and > 15% of their body weight had
more likely to suffer from back pain complain by about 2.6
times and 6.1 times respectively than those carrying school
bags≤10% of their body weight. Additionally, students who
reported that their school bags heavy were 2.4 times more
likely to suffer from back pain than school children who were
not having this feeling (OR=2.4).

Table 3. Effect of socio-demographic characteristics of school children on occurrence of back pain (n= 598).
Socio-demographic
characteristics
Age (years)
Mean ±SD
Sex
- Male
- Female
Fathers' education
- Illiterate
- Basic education
- Secondary
- University
Mothers' education
- Illiterate
- Basic education
- Secondary
- University
Residence
- Rural
- Urban
Parents’ history of back pain
No
Yes
Don’t know

Occurrence of back pain
Yes (443)
No.
%

No (155)
No.

13.69 ± 0.75

13.57 ± 0.68

OR (95% CI)

P value

13.66 ± 0.74

t= 1.78
P =0.096 NS

%

132
311

55.2
86.6

107
48

44.8
13.4

OR (female student) 5.2 (3.5 –7.8)

X2=73.67
P =0.000*HS

79
134
102
128

68.7
78.8
77.9
70.3

36
36
29
54

31.3
21.2
22.1
29.7

1 (reference)
1.7
1.6
1.1

X2=6.04
P =0.11
NS

144
68
150
81

77.4
81.0
71.1
69.2

42
16
61
36

22.6
19.0
28.9
30.8

1 (reference)
1.2
0.7
0.6

X2=4.10
P =0.04 Sig.

288
155

75.2
72.1

95
60

24.8
27.9

OR=1.2 (0.8 – 1.7)

X2=0.69
P =0.41 NS

60
359
24

55.6
83.5
40.0

48
71
36

44.4
16.5
60.0

1 (reference)
4.0
0.5

X2=75. 41
P =0.000* HS

HS = High significant, NS = not significant, Sig.= Significant.
OR (95%CI) = Odd’s Ratio (95% confidence Interval)
Table 4. Effect of school bag characteristics on occurrence of back pain among schoolchildren (n= 598).

Characteristics of school bag
Type of school bag
One strap
Two strap
Others
Duration of carriage school bag
<10 minute
10-20 minute
20-30 minute
More than 30 minute
Method of carrying school bag
Both shoulder
On one shoulder or one hand
% of school bag weight to student weight
≤ 10%
10.1-15%
> 15%
Feeling school bag heavy
Heavy
Not heavy

Occurrence of back pain
Yes (443)
No (155)
No.
%
No.
%

OR (95%CI)

P value

166
232
45

78.7
70.7
76.3

45
96
14

21.3
29.3
23.7

1 (reference)
0.66
0.87

X2=4.38
P = 0.112
NS

66
91
162
124

60.0
65.5
81.4
82.7

44
48
37
26

40.0
34.5
18.6
17.3

1 (reference)
1.3
2.9
3.2

X2=28.05
P=0.000*

101
342

55.8
82.0

80
75

44.2
18

3.6 (2.4– 5.3)

X2=45.16
P =0.000*

84
109
250

51.9
73.6
86.8

78
39
38

48.1
26.4
13.2

1 (reference)
2.6
6.1

X2=65.97
P =0.000*

407
36

76.1
57.1

128
27

23.9
42.9

2.4 (1.4 – 4.1)

X2=10.52
P =0.001*
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Characteristics of school bag
Transportation to & from school
Bus/ car
Bike
Walking
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Occurrence of back pain
Yes (443)
No (155)
No.
%
No.
%

OR (95%CI)

P value

24
58
361

1 (reference)
2.4
1.3

X2=0.04,
P=0.82 NS

66.7
82.9
73.4

Table 5: Reveals that posture adopted for sleeping and
watching television had no significant associated with back
pain occurrence among studied school children (P > 0.05).
However, it reveals that sitting posture for writing was
significant associated with occurrence of back pain among
school children (P =0.001). Students who stayed in sitting
posture for long periods during the day in an inappropriate
posture (forward trunk flexion, lack of back and a forearm
support) had a higher significant percentage of back pain
complain (76.8%) than those who adopted proper sitting
posture for writing (61.8%). The odds of proper setting
posture for writing in school is half the odds of the improper
setting (OR=0.5 (0.3-0.8). Also, sitting posture in classroom
was significant associated with the occurrence of back pain
among school children (P =0.000). School children who
adopted improper posture in the classroom (back and feet not
supported) had a higher significant percentage of back pain
(82%) compared with 45.8% of students who adopted proper

12
12
131

33.3
17.1
26.6

posture (back and feet supported). Furthermore, posture
adopted for picking up objects from the floor was significant
relationship with occurrence of back pain (P =0.000). School
children who reported picking up objects from the floor with
improper posture (trunk flexion without bending the knees)
had more occurrence of back pain (79.5%) compared to
54.3% of students who adopted proper posture (bending the
knees, keeping the back straight).
Table 6: Regarding behavioral habits, this shows that
physical exercise practice and frequency of practice weekly
had no associated with back pain occurrence among school
children (P > 0.05). However, it reveals that duration /day
spent in sedentary activities such as studying, and watching
television was associated with occurrence of back pain (P
=0.000). Students who spent eight or more hours per day in
sedentary activities had approximately three times more
likely to suffer from back pain than those spent five hours or
less per day.

Table 5. Effect of postural habits of school children on occurrence of back pain (n= 598).
Occurrence of back pain
Yes (443)
No.
%

Postural habits
Postural habits
Sleeping posture
- Proper
- Improper
Sitting posture in classroom
- Proper
- Improper
Sitting posture for watching television
- Proper
- Improper
Sitting posture for using computer
- Proper
- Improper
Sitting posture for writing
- Proper
- Improper
Posture adopt to pick up object from floor
-Proper
-Improper

No (155)
No.

OR (95% CI)

P value

%

173
270

70.6
76.5

72
83

29.4
23.5

0.74 (0.51 – 1.1)

60
383

45.8
82.0

71
84

54.2
18.0

0.19 (0.12-0.28)

139
304

69.8
76.2

60
95

30.2
23.8

121
322

55.5
84.7

97
58

44.5
15.3

68
375

61.8
76.8

42
113

38.2
23.2

70
373

54.3
79.5

59
96

45.7
20.5

X2=2.60
P = 0.107
NS
X2=69.85
P =0.000*HS

0.72 (0.5 -1.1)
X2=2.78
P = 0.095NS
0.23 (0.15 - 0.33)

0.5 (0.3 – 0.8)

0.3 (0.2 -0.5)

X2=61.65
P =0.000*HS
X2=10.56
P =0.001* HS
X2=33.63
P =0.000*HS

Table 6. Effect of behavioral habits on occurrence of back pain among school children (n= 598).
Behavioral habits

Occurrence of back pain
Yes (443)
No (155)
No.
%
No.
%

OR (95% CI)

P value

Behavioral habits
Practice of physical exercise regularly
- Yes
- No
Frequency of e exercise ⁄ week
- No practice

252
191

71.8
77.3

99
55

28.2
27.7

0.7 (0.5 1.1)

X2=2.31
P = 0.12 NS

191

77.3

55

22.7

1 (reference)

X2=3.14
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Behavioral habits
- 1-2 days per week
- 3-4 days per week
- 5 days or more per week
Duration of sedentary activities
-5 hours or less
- 6-7 hours
- 8 or more hours

Occurrence of back pain
Yes (443)
No (155)
No.
%
No.
120
73.2
44
84
72.4
32
48
67.6
23

OR (95% CI)

P value

%
26.8
27.6
32.4

0.78
0.76
0.60

P =0. 070 NS

85
82
276

39.3
31.7
18.3

1 (reference)
1.4
2.9

X2=25.19
P =0.000*HS

60.7
68.3
81.7

55
38
62

Table 7. Mean of school bag weight, % of student weight and BMI by occurrence of back pain among school children (598).
Measurements
School bag weight (kg)
% of school bag weight to student weight
Height (cm)
Weight (kg)
Body mass index (BMI) (kg/m2)

Occurrence of back pain
Yes
Mean + SD
7.93 + 2.67
15.25 + 4.26
152.27 + 4.84
51.74 + 7.87
22.45 + 2.85

No
Mean + SD
6.12 + 1.95
11.81 + 2.84
151.48 + 4.18
50.98 + 6.73
22.17 + 2.02

Table 7: Reveals the mean weight of school bag carried by
all school children was 7.46 + 2. 62 kg. Among
schoolchildren complaining of back pain, the mean school
bag weight was significant higher 7.93 + 2.76 kg compared
to 6.12 + 1.951kg carried by schoolchildren not complaining
of back pain ((P=0.000). Also, the mean school bag weight as
a percentage of body weight (% of BW) carried by school
children in the studied sample was 14.36% ± 4.22. Among
schoolchildren complaining of back pain, the mean school
bag weight as a percentage of body weight was significant
higher (15.25 ± 4.26 compared to 11.81 ± 2.84 among school
children not complaining of back pain (p =0.000). On the
other hand, the same table shows that there was no
significant relationship between weight, height and body
mass index of school children and back pain (P > 0.05).

4. Discussion
Back pain in children and adolescents is reported to be
common, and considered as a growing public health crisis
[7]. The present study revealed that about three fourths of
school children in the studied sample had suffered from back
pain in the past month prior to the study. This finding was in
line with [6] who revealed that the prevalence of back pain in
children and youth aged10–19 years living in area of the
southeast Poland was seventy six percent. Also, similar to
[33] who assessed prevalence of back pain among school
students aged 12 to 18 years in Dubai, United Arab Emirates.
They showed that about two thirds of the studied students
reported back pain. However, the result of the present study
was higher than that the results of [10] who conducted a
study among Egyptian school girls aged from 11-14 years
showed that less than half of girls suffered from back pain.
Another study conducted in India by [14] they showed that
the prevalence of back pain in the last three months among
school children aged 11-16 years was fifty five percent. The
difference in the percentage value of back pain may be due to
difference in age group, gender, sample size, recall period

Total

P Value

Mean+ SD
7.46+ 2.62
14.36 + 4.22
152.07+4.69
51.54+7.59
22.58+2.66

t= 7.7, P =0.000*
t= 9.33, P =0.000*
t= 1.81, p =0.070
t= 1.08, p =0.283
t= 1.15, p =0.178

(some studies used one-month, two-month or three month
recall period).
Regarding intensity of pain, the present study revealed that
among school children with back pain about half had
reported moderate pain, more than one third had mild pain
while only thirteen percent had severe pain. This result was
in accordance with study conducted in southern Brazil among
school students by [35] they showed that more than half of
students affected by pain reported moderate pain, more than
one third mild pain and only 5.9% had severe pain. On the
contrary, a study by [6] showed that mild pain was prevailing
which reported by 44.7% of all children and youth aged 10–
19 and nearly every fourth subject reported having
experienced strong pain. The difference between the result of
the present study and the other studies may be related to
variation in age groups, scale used to estimate pain intensity
and the last study estimate the proportion of mild, moderate
and severe pain from all studied sample.
Concerning frequency of pain, the present study revealed
that among school children with back pain, about three
fourths of school children reported feeling back pain one
time per week or two and three times per week, and only
about ten percent four times or more per week and the
difference between males and females was statistically
significant. This finding was supported by [35] who
estimated back pain prevalence among school students in
Brazil. They found that the most of the students responded
that the pain frequency was one time per week, or between
two and three times per week, and only about seven percent
more than four times per week. On the contrary, other studies
conducted by [14, 36] they reported that most of school
children feeling back pain only once in the last three months
or once a month. This difference may be due to variability in
socio-demographic characteristics, recall period and different
point Likert scale.
The present result showed that the most affected area by
pain was shoulder as reported by more than half of school
children followed by forty percent in neck, more than one
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third in upper back and more than one fourth in lower back,
the difference between males and females was significant.
This finding was in agreement with [30] who found half of
students reported pain in their shoulder followed by more
than one third in upper back, one fourth in their neck and one
fifth in lower back. Also, Ibrahim et al. [37] they found back
pain in about two thirds, shoulder pain in more than half and
neck pain in about half. Another study by [38] found
majority of pupils reported pain especially in the shoulders,
followed by upper back, lower back and neck. In Egypt, a
study conducted among elementary school children in Assiut
city by [39] found two thirds of student had low back pain
followed by shoulder pain.
Regarding impairment in daily activities, the present result
showed that about one fourth of school children suffered
from pain reported that the pain prevented them from
performing daily activities such as studying, participating in
leisure activities and playing. The difference between males
and females was not statistically significant. Similarly,
Fonseca et al. [35] who revealed that more than one fifth of
students affected by back pain indicated that the pain
prevented them from performing activities of daily living.
Likewise, Wirth et al. [4] who assessed spinal pain
characteristics of adolescent. They showed that the majority
of subjects reported that back pain did not result in any
consequences. Nevertheless, more than one fourth of
adolescents identified that they changed something in their
daily lives due to their back pain, including taking pills,
reducing their daily activities, or seeing a doctor. Also,
similar to the result of [40] who reported that the prevalence
of spinal pain limits the ability of youths aged 13-19 year to
start everyday activities, including activities related to
functioning in school and forces youths to seek the help of
specialists.
Concerning action taken to alleviate pain, the current
study showed that the majority of school children who
reported back pain did not take any action for alleviating
back pain, about fourteen percent alleviate pain with
analgesic not prescribed by doctor while ten percent used
analgesic prescribed by doctor and only four percent used
different forms of physiotherapy such as massage to
eliminate pain. The difference between males and females
was statistically significant (P=0.000). This result was in line
with [6] who reported that over three fourths of the
respondents do not take any actions to relieve back pain and
a significant number of students in all age groups alleviate
pain with over-the-counter medicines. Similarly, a study
conducted in Denmark by [41] who studied prevalence and
consequence of back pain from childhood to adolescence.
They found that care-seeking for back pain was uncommon
in children. Likewise, a study among students in Brazil by
[42] stated that only five percent of students who showed
symptoms of pain had previously made medical consultation.
Relation between back pain and socio- demographic
characteristics, the present result revealed that age, fathers’
education, and residence were not significant associated with
occurrence of back pain among studied schoolchildren
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(P >0.05). However, it was revealed that gender, mothers’
education, and parent’s history of back pain had significant
associated with occurrence of back pain among school
children. Regarding sex, the present result showed that
female students had more risk of suffering from back pain by
five times than male students. This may be related to
physiological differences between the two sexes. This result
was in accordance with several studies showed that gender is
a significant factor for development of back pain among
school children. Girls were more likely to report back pain
than boys of the same age [6, 14, 16, 33, 43, 44].
Concerning family history of back pain, the present result
revealed that students with positive parents’ history of back
pain are four times more likely to suffer from back pain than
students with negative parents’ history of back pain This
result was in line with [14, 36] reported a significant
association between back pain in parents or the responsible
guardian and back pain in schoolchildren. Also, similar to the
results of [25] they reported that the probability of back pain
occurrence in children increases 4.7 times if the children
perceive an occurrence of parental back pain.
According to the present study, there was no significant
relation between back pain and mean age of school children.
This result was in agreement with [36, 43] they revealed that
back pain was not significant associated with age of children
and adolescents. On the contrary, other studies by [6, 7, 44]
showed a significant association between age and frequency
of occurrence of back pain in which a significant increase in
prevalence as age increases. This difference may be related to
variation in age group. Also, the present result showed that
no significant relation between place of residence and back
pain (P>0.05). This finding was supported by [40] who
assessed characteristics of back pain in Polish youth aged
13–19. They showed no effect of the place of residence on
the prevalence of spinal pain in youths. Similar to the results
of [45] who found that residence had no significant
relationship with occurrence of musculoskeletal pain in
students in Tulkarm District.
Regarding relation between back pain and behavioral
habits, the present result showed that physical exercise
practice and frequency of practice weekly had no associated
with back pain occurrence among school children (P > 0.05).
This finding was in line with [46, 36] they reported that there
was no significant relation between physical or sports
activities and back pain. On the contrary, another study
conducted by [44] confirmed significant association between
physical activity level and back pain. This difference in
results may be due to different levels of practice and intensity
of training between studies or different methods of analysis
used in these studies. However, it was revealed that duration
/day spent in sedentary activities during studying, watching
television and using compute was associated with occurrence
of back pain (P =0.000). Students who spent eight or more
hours per day in sedentary activities had approximately three
times more likely to suffer from back pain than those spent
five hours or less per day. This result was in agreement with
[38] they assessed musculoskeletal pain and school bag use
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among Ugandan pupils. They showed that there was a
significant correlation between the time pupils spent sitting
and the occurrence of back pain. Similarly to the result of
[28] who stated that over half of students remain in a sitting
position at least 8 hours per day in a sedentary activity,
making it a risk factor for the occurrence of back pain. In
contrast, a study conducted among adolescents aged 10–17
years by [44] who showed that the time spent doing
sedentary activities did not present any relationship with
lumbar pain. This difference may be related to various
amounts of time spent in sedentary activities in other studies.
Relation between school bag characteristics and back
pain: the present result showed that type of school bag and
method of transportation to and from school had no
associated with occurrence of back pain among studied
students (P >0.05). This result was in agreement with [35,
45] who did not find an association between back pain and
mode of transport of school supplies. Also, another study
conducted among school children aged from 11 to 16 years
by [14] they found no significant association between type of
school bag carrying school materials and back pain.
However, the present finding showed that method of
carrying school bag, duration of carriage, % of school bag
weight to student weight, feeling school bag heavy had
significant associated with occurrence of back pain.
Regarding method of carrying school bag, the present study
showed that carrying school bag on one shoulder or by one
hand increases the risk of suffering from back pain by about
four times than students’ carrying school bags on both
shoulders. This finding was in accordance with the findings
from review studies that showed carrying school bag on one
shoulder, or by one hand causes asymmetry in muscle
activity and encourages lateral spinal bending and might lead
to changes in shoulder level and development of shoulder,
neck and lower back pain even if the bag weight constitutes
10% of the child's weight [45, 47]. Similarly, a study
conducted among Egyptian school girls aged from 6-14 years
and found that way of carriage bag had associated with girls
back pain. Likewise, a study conducted in Southern Brazil by
[14] among school children aged from 11 to 16 years of age.
They found association between the presence of back pain
and the way of carrying school supplies. On the contrary,
another study revealed no significant relationship between
the method of carrying school bag and the prevalence of back
pain [46]. This difference may be related to the differences in
curriculum of school, method of travelling to and from
school or weight of school bag in each of the different
countries.
Regarding relationship between duration of carrying
school bag and back pain, the present result showed that
school children who are carrying school bags for 20 -30
minutes or more per day had more likely to suffer from back
pain by about three times than those who are carrying school
bags for < 10 minutes. This findings was supported by the
results of other studies [43, 45, 46] revealed that longer
periods of time spent carrying a school bag each day
influences cervical, shoulder and lumbar posture and could

contribute to the musculoskeletal pain. Likewise, a study
conducted by [38] revealed that the duration of time spent by
the children carrying their school bags had a significant
positive correlation with the occurrence of reported back
pain. As regards perception of schoolbag weight in the
present study, schoolchildren who reported that their school
bags heavy were 2.4 times more likely to suffer from back
pain than school children who were not having this feeling
This result was in line with [35] that confirmed a significant
association between reported weight of the backpack and
pain.
The current result revealed a significant relationship
between back pain and school bag weight, where the mean
weight of school bag carried by school children complaining
of back pain was significant higher 7.93+ 2.67 kg compared
to 6.12 + 1.95 kg carried by schoolchildren not complaining
of back pain. This result was in agreement with [10] who
conducted study among Egyptian school girls showed a
significant relationships between school bag associated pain
and bag weight. In contrast, Papadopoulou et al. [30] found
no significant relationship between back pain and schoolbag
weight. This difference may be related to differences in
school curriculum
The scientific community recognizes that the weight
carried in bags by elementary and middle school students is a
critical point and a risk factor for the onset of back pain in
children and adolescents, and this symptom can last in the
adulthood [42]. The weight of the school bag carried by the
students varies greatly from one area to another according to
curriculum [48]. In the present study, the mean weight of
school bag carried by all school children was 7.46 ± 2.6 kg.
This finding was in line with [49] who studied
musculoskeletal effects of heavy backpacks in school
children aged 11-14 years in India. They found that the total
mean weight of the backpack was 6.75±0.99 kg. In contrast,
another study conducted by [43] among school children aged
12-14 years. They reported that the average load carried by
students was 2.8 kg. This difference may be related to
differences in school curriculum or the type of books
required in each of the different countries and culture
differences.
Concerning school bag weight as a percentage of body
weight (% of BW), the present study showed the mean school
bag weight as % of BW carried by students was 14.15% ±
4.3. This finding was in line with [42] who evaluated the load
carried by students in primary and secondary schools in
Brazil. They found that average load carried by students was
13.8% ± 3.5. In contrast, another study conducted in Iran by
[43] among students’ found lower percentages 7.1%. Other
studies found higher percentages of body weight, a study
conducted in Assiut City among elementary school children
aged between 6 and 12 years by [39] showed that the mean
schoolbag was 20.3% ± 5.4. Also, a study carried out in
South India by [20] reported the mean schoolbag weight of
elementary school children was 16.3% of their body weight.
The difference may be related to socio-demographic and
culture factors.
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According to the results of present study, there was
significant relation between back pain and school bag weight
as % of BW. School children who carrying school bags
between 10.1% - 15% and > 15% of their body weight were
more likely to suffer from back pain complain by about 2.6
times and 6.1 times respectively than those carrying school
bags ≤10% of their body weight. This result was supported
by the majority of review studies indicated that schoolbag
greater than the recommended weight (10% of student body
weight) for long period of time might affect the
musculoskeletal alignment which will cause back pain, neck
pain, and shoulder pain [43, 48]. Similar to the findings of
[20, 45] they showed that there was a significant association
between back pain and percentage of school bag weight.
Likewise, Aundhakar et al. [34] showed that students
carrying backpacks of more than 15% of their body weight
had 4.34 times higher risk of pain when compared to students
carrying <10% of their body weight.
Regarding relationship between BMI and back pain, the
present result revealed that mean of BMI was not associated
with back pain. Similarly with [43] who reported that BMI
was not associated with the occurrence of neck, shoulder and
low back pain complaint. Also, the result was in line with
[30] showed no association between back pain and BMI. On
the contrary, a study conducted to assess prevalence of back
pain among female school students aged 14 to 18 years in
southern Brazil. They found BMI was associated with back
pain [35]. The difference may be explained by difference in
age group, gender, size of the sample, and different methods
in measuring weight and height.
Relation between postural habits and back pain
Sitting posture for long-period increases pressure on the
intervertebral discs, which leads to disc malnutrition,
contribute to the development of general discomfort such as
pain, fatigue, and a spinal degenerative process, and it may
endanger the integrity of the musculoskeletal system [19, 36].
The current result showed that there was a significant
relationship between the occurrence of back pain and
improper sitting posture for writing, using computer and
sitting in classroom. Students who stayed in sitting posture
for long periods throughout the day much of the time in an
inappropriate posture (forward trunk flexion, lack of back
and forearm support) had a higher percentage of back pain
compared to students who adopted proper sitting posture.
This finding was in accordance with [14] they reported
significant association between back pain and sitting during
writing and using the computer. Also, a study conducted
among school adolescents in Brazil by [19] they revealed that
students who usually sit with not recommended posture may
be predisposed to higher levels of general discomfort.
Likewise, Noll et al. [36] they found an association between
back pain and postural variables including sitting posture
when writing, using a computer, and sitting on a bench.
Similar to [28] who studied back pain and postural habits of
students in the public school in Teutônia. They found a
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significant relationship between the occurrence of back pain
and inappropriate sitting posture for writing. Furthermore,
Fonseca et al. [35] who showed in bivariate analysis students
who adopted incorrect postures in class had a higher
prevalence of pain compared with those students who
adopted correct posture in the classroom.
According to the present result, there was significant
relationship between the occurrence of back pain and posture
for picking up objects from the floor. School children who
reported picking up objects from the floor with improper
posture (trunk flexion without bending the knees) had more
occurrence of back pain compared with those who adopted a
proper posture (bending the knees and keeping the back
straight). This result was in accordance with [35] they
showed that back pain was associated with incorrect posture
when picking up objects from the ground.
Therefore, based on the findings, and taking into
consideration that poor posture behaviors begin in childhood
and adolescence and can cause back pain and structural
postural problems of the spine. It is important in this stage of
life to improve awareness about the importance of
maintaining proper posture during school activities [35].

5. Conclusion
The occurrence of back pain in school children of the
studied sample was high (74%) and about one fourth (24.3%)
of them reported that the pain prevented them from
performing daily activities and 71.3% did not take any action
for alleviating back pain. Among school children with back
pain, 51.3% had reported moderate pain and the most
affected area by pain was shoulder followed by neck. It was
associated with sex, parents' family history of back pain,
duration of sedentary activities⁄ day, improper sitting posture
for writing, in the classroom and using computer, weight of
school bag, % of body weight, method & duration of carrying
school bag.

Recommendations
a The need for developing and implementing of
educational and preventative programs in schools about
proper postures during daily activities and guidelines
for schoolbag usage.
b The Ministry of Education has a role in educating the
community including the students, teachers and parents
about potential health hazards produced by carrying
heavy school bags, improper postures during sedentary
activities for long period.
c Limiting school bag weight to less than 10% of student
body weight.
d This study highlighted that further in-depth analytic
study designs are needed and recommended to
determine whether the observed associations in this
study, is actually a causal valid association?
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