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Introduction
Carrying schoolbags and school attendance is a daily 
routine for students. The incorrect handling of school-
bags with excessive bag weight can lead to back pain in 
children.1–4 It is recommended that the total weight of 
the schoolbag does not exceed 10% of body weight.1 
The development of back pain in children is of concern 
since it increases the risk of developing chronic back 
pain in adulthood.5 Studies have shown that the preva-
lence of low back pain in schoolchildren ranges from 
25% to 55% in those aged between 10 and 15 years.6–8 
In most cases, the pain intensity is relatively low.7

Given that back pain may eventually lead to disability, 
decreased quality of life and time lost from work in adult-
hood,9 a national cross-sectional study was undertaken 
in order to assess the prevalence of back pain in school-
children, as well as its association with schoolbags.  
A previous study in Malta on schoolbags found that 15% 

of pupils carry a schoolbag with a weight that is more 
than 20% of their body weight.10

This study took a national representative sample of 
schoolchildren in the Maltese Islands (Malta and the 
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sister Island Gozo) from all education providers, 
namely, State schools, church-run schools and inde-
pendent private schools. State schools cover 54% of 
students in the system, while church-run schools cover 
34%. The study was carried out concurrently with the 
Malta Childhood National Body Mass Index Study.

Methods
Sampling
The target population identified for this study were stu-
dents in the last two grades of primary school and first 
three grades of secondary school, aged 8–13 years. This 
covers a total of 134 schools and 20,359 students in all 
five grades, with an average of 4000 per grade. Sixty-
three schools were primary (grades 5 and 6 only), 48 
secondary (grades 7, 8 and 9) and the remaining 23 
schools were mixed. On average, there were 20 students 
per class. Sample size calculation was carried out assum-
ing an overall prevalence of back pain of 30% based on 
data from previous studies.2,8 A precision of 5% was 
taken. A minimum sample of 360 students per grade 
was needed, resulting in a minimum total population of 
1440. Two-stage cluster sampling was used to obtain the 
required sample with classes being the primary sam-
pling units. To ensure that the sample selected repre-
sented all school types within the schooling system and 
coverage across the Islands was complete, all schools 
were included at the first stage. Within each school one 
class per grade was selected. In schools where there were 
more than one class per grade, the school administra-
tion was asked to randomly select one. Administration 
staff who selected the classes were blind to the aim of 
the study. All students present in the class on the day of 
data collection were included. Data collection was car-
ried out between October and December 2015 during 
weekdays and regular school hours.

Criteria
All students who were in the grades identified were eli-
gible to participate in the study. Children who refused 
to participate or were sensitive to being measured were 
excluded from the study. Children who were unable to 
stand on the scale unaided or used medical devices, 
such as plaster casts or prostheses, were excluded from 
the study. Children who were unable to communicate 
or unable to respond to the questionnaire due to medi-
cal and cognitive conditions were also excluded from 
participation.

Tools
The interview included questions regarding bag type, 
how the bag is carried, the use of lockers, participation 

in sport, presence of back pain, pain location through 
the use of a body chart, pain intensity using a face pain 
scale–revised (FPS-R),11 frequency, and consequence 
of back pain. The FPS-R was used as it provides a sim-
plified tool to measure pain intensity in children. The 
scale has six facial expressions representing increasing 
pain. Participants were asked about their perceptions 
of lockers; whether they felt they had enough time to 
access their lockers and if they were accessible. This 
was done using one question per variable with a yes or 
no answer. These questions were added after piloting 
the questionnaire with physical education teachers, as 
they expressed concern that students might not use 
their lockers. Student weight and bag weight were  
collected using identical scale stadiometers, which 
were calibrated prior to the start of data collection. 
Anthropometric measurements, weight and height in 
all schools were carried out by physical education 
teachers, as part of the national body mass index (BMI) 
study. Each participant (student) was first weighed 
with light clothing, and then re-measured holding all 
their schoolbags to obtain the total schoolbag weight. 
Following measurement, they underwent a face-to-
face interview with the assigned physiotherapist, and 
the procedure was carried out concurrently.

Analysis
Data collected were inputted into Microsoft Access 
2007© database. BMI and percentage bag weight were 
calculated automatically through this database. These 
were transferred to SPSS Version 21© and analysed.

Pain frequency was considered the dependent vari-
able. In the data collection, pain frequency was col-
lected through an ordinal response scale (no pain, less 
than monthly, once a month or more and weekly). For 
the purpose of analysis, this was transformed into a 
dichotomous variable where it was classified as ‘pain 
once a month or more’ and ‘no pain’. No pain and pain 
less than monthly were grouped together and made up 
76% of the sample. Pain more than once a month and 
weekly were grouped together as this was considered as 
a frequency of pain which could predispose to further 
back problems. This grouping allowed for a more sim-
plified analysis through the use of a binary outcome. 
Univariate analysis was done using chi-square and 
independent t-test to assess the independent relation-
ships of the variables with pain frequency. Multivariate 
analysis was conducted using a logistic regression 
framework. A p-value of <0.05 was taken to represent 
a statistically significant difference.

Limitations
Since data were collected on pre-determined dates,  
the children who were absent on the day could not be 
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included in the study (no data available). Given that 
participants were unaware of the date of the study prior 
to data collection, absenteeism was assumed to be ran-
dom. All data were inputted through written question-
naires that incorporated a pain assessment. Errors 
could have occurred while copying data. In case of evi-
dent errors, questionnaires were removed from the 
data analysis. To reduce researchers’ bias, researchers 
underwent training to ensure conformity while asking 
questions and taking anthropometric measurements 
on the subjects.

Ethics and data protection
Ethical approval for the study was obtained from the 
Malta University Research Ethics Committee and the 
Ethics Committee of the Malta Education Division. 
Data Protection approval for this study was obtained 
from the Malta National Commissioner for Data 
Protection. Separate permissions were obtained from 
the Central Church Schools authorities and from the 
Independent schools. The study was also endorsed by 
the Maltese Director of Public Health, who went on 
record, stating that this study is of national public 
health importance, as per Article 4B of the Malta 
Public Health Act 2003: ‘to develop and implement 
strategies to promote and improve public health’. All 
data were collected on paper and all participants’ iden-
tifiable information omitted in order to maintain par-
ticipant anonymity. Consent for the study was obtained 
from the participant’s guardians. Even when guardians 
consented, participants had the right to refuse during 
data collection.

Results
The study population included 100 schools as 34 
schools refused participation in the study because data 
collection coincided with examination period. The 
number of students included in the study from pri-
mary schools was higher than the required due to a 
high response rate (86%) in these schools. The response 
rate in secondary schools was 70%, while it was 50% in 
mixed schools. The final number of respondents was 
4005 participants. Of these, 4% (n = 153) of the ques-
tionnaires were excluded from the analysis due to miss-
ing data, therefore 3852 participants were considered 
in the analysis. Table 1 shows a breakdown of the pop-
ulation by school type, grade and gender. The distribu-
tion of students across the school types was comparable 
to the distribution across the student population within 
the school system. The gender distribution was equal 
overall (50.3% female).

When looking at bag weight to body weight ratios, 
71% of the participants carried a bag weight in excess 
of the recommended 10% of body weight. The median 

overall bag weight was 5 kg. The mean bag weight var-
ied by school type, with a higher mean bag weight 
found in non-state-run schools (6.2 kg, ±2.3) when 
compared to state-run schools (4.7 kg, ±1.9, p-value  
< 0.001). Table 2 shows the distribution of mean bag 
weight and mean percentage bag to body weight by 
grade. An association was found between bag weight (p 
< 0.001) and percentage bag to body weight ratio (p < 
0.001) when comparing across grades. Bag weight and 
percentage bag to body weight increased with increas-
ing grade.

The self-reported prevalence of back pain (neck, 
upper back, thoracic or lumbar area) in the study was 
25% (n = 624) in grades 5 and 6 (8 and 9 years), and 
was 44% (n = 620) in grades 7–9 (10–13 years). In 
total, 8% of grades 5 and 6 and 17% of grades 7–9 
reported pain in multiple sites in their back. When 
looking at the intensity of pain, 74% of these had pain 
intensity on the face pain scale of less than 2.

Table 3 shows the one-to-one relationships between 
the independent variables and the presence of back 
pain for our binary scale outcome. Participation in 
sports was not found to be statistically related to the 
presence of back pain (p = 0.14). The remaining vari-
ables were all associated with the self-reported preva-
lence of back pain. The prevalence of back pain was 
higher among females, those carrying two or more 
bags and those carrying their bag on one shoulder. 
Students in non-public school and those in secondary 
school had a higher prevalence of self-reported back 
pain. The mean age, BMI and percentage bag weight 
to body weight were also higher in students reporting 
back pain.

A logistic regression model was used to assess the 
relationship between all the independent variables and 
presence of back pain. A forward stepwise method was 
used including all two-way interactions between the 
variables. None of the interactions were significant and 
were excluded. Table 4 presents the final regression 
model. Independent of other competing factors in the 

Table 1.  Background characteristics of the study 
population.

n %

Total 3852 100
School type  
  Public 1999 52
  Non-public 1846 48
Grade  
  5 1274 33.1
  6 1171 30.4
  7 478 12.4
  8 457 11.9
  9 472 12.3
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model, an association was found between the presence 
of back pain and gender, BMI, bag weight to body 
weight ratio and school grade. Being male and being in 
primary school are protective factors with respect to 
self-reported back pain. Males are less likely to report 
back pain when compared to females (odds ratio  
(OR) = 0.51, 95% confidence interval (CI) 0.45–0.59),  

p < 0.00), while students in grade 5 (OR = 0.48, 95% 
CI 0.35–0.57, p < 0.00) and grade 6 (OR = 0.49, 95% 
CI 0.39–0.62, p < 0.00) are less likely to report back 
pain when compared to students in grade 9. There are 
no differences when comparing the secondary school 
grades (grades 7 and 8) with the reference group (grade 
9). On the other hand, as BMI (OR = 1.04, 95% CI 

Table 2.  BMI, bag weight and percentage bag to body weight by grade, one-way ANOVA analysis.

Variable Grade Mean CI Standard deviation p-value

Bag weight (kg) Grade 5 4.5 4.4–4.6 1.6 <0.01**
  Grade 6 4.5 4.4–4.6 1.9
  Grade 7 6.9 6.7–7.1 2.0
  Grade 8 6.7 6.5–7.0 2.0
  Grade 9 6.8 6.6–7.0 2.5
Percentage bag to body weight Grade 5 13.9 13.5–14.2 6.0 <0.01**
  Grade 6 13.1 12.8–13.5 6.2
  Grade 7 16.7 16.1–17.3 6.3
  Grade 8 14.5 13.8–15.0 6.7
  Grade 9 12.9 12.4–13.4 5.5

ANOVA: analysis of variance; BMI: body mass index; CI: confidence interval.
**p-value significant at <0.01.

Table 3.  Univariate analysis of relationship demographic and school-related participant characteristics and self-reported 
presence of back pain (binary outcome).

Presence of back pain at least once a month No (%) Yes (%) p-value

Gender Male 55 45 <0.01**
  Female 40 60
No. of bags 1 70 30 <0.01**
  2+ 59 41
Type of bag Backpack 67 33 0.01*
  Other 74 26
How bag is carried Two shoulder 68 32 <0.01**
  One shoulder 56 44
  Other 68 32
Sport participation Yes 68 32 0.14
  No 67 33
Grade Grade 5 76 24 <0.01**
  Grade 6 73 27
  Grade 7 57 43
  Grade 8 54 46
  Grade 9 68 32
School type Public 55 45 <0.01**
  Non-public 45 55

  Mean (SD) Mean (SD) p-value

BMI (kg/m2) 19.9 (4.7) 20.7 (4.9) <0.01**
Percentage bag weight to body weight 13.7 (6.2) 14.5 (6.3) <0.01**
Age (years) 11.1 (1.4) 11.5 (1.5) <0.01**

BMI: body mass index; CI: confidence interval; SD, standard deviation.
Chi-square and t-test analysis.
**p-value significant at <0.01; *p-value significant at <0.05.
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1.02–1.04, p < 0.00) and bag to weight ratio (OR = 
1.03, 95% CI 1.01–1.04, p < 0.00) increase, the likeli-
hood of reporting back pain also increases.

Discussion
The study was the first national study which looked 
into the effect of bag weight on back pain in schoolchil-
dren in Malta. It found that bag weight contributes 
towards back pain in children, together with BMI, gen-
der and grade. Compared to the previous study8 the 
prevalence of pain was similar in 8- and 9-year olds, 
and both studies took into consideration pain in all the 
spine. In both studies, about 33% of children com-
plained of pain in their spine. Seventy percent of those 
complaining of pain indicated neck, shoulder and mid-
thoracic as their source of pain.1 In 10–12 years old, 
the percentage of females with back pain was lower 
(50%) than in previous research8 (60%), while in males 
the percentages were similar (both 37%). In contrast, 
the other research8 included a physical examination, 
while this study was based on self-reported symptoms.

The study highlights the multi-factorial nature of 
back pain in schoolchildren. The final statistical model 
confirms the previous literature that there is a gender 
difference in the prevalence of back pain in schoolchil-
dren.1,2,5,12 BMI was also found to be a risk factor 
towards the development of back pain in children.2,13 
In the final model, bag weight to body weight ratio was 
analysed as a continuous variable instead of using the 
recommended 10% bag weight to body weight ratio.1 
The model shows that there is an increased risk of 
developing back pain with every 1% increase in bag 
weight to body weight ratio. Unlike the results of other 
studies, age was not associated with the presence of 

back pain but school level was.5,11 The prevalence of 
back pain was different between primary and second-
ary schools. This might highlight an environmental fac-
tor towards the development of back pain. It is 
customary for primary schoolchildren to remain in the 
same class room over the course of a day, while second-
ary school pupils are expected to change class rooms 
according to their time table. Even though lockers are 
available in all secondary schools in Malta, 46% of the 
sample population pointed out that they did not have 
enough time to access their locker, which meant that 
they had to carry their schoolbags with all they required 
from room to room. In secondary schools, the number 
of subjects studied increase which would translate in 
more books to carry.

Similar to a previous study,2 more than 70% of the 
studied population carried more than 10% of the rec-
ommended bag weight to body ratio. This further high-
lights our concern about the excessive bag weight 
carried by Maltese schoolchildren. Compared to a pre-
vious study in Malta,10 the mean bag weight to body 
ratio increased in secondary grades, while it remained 
the same in primary grades.

The majority of students (more than 90%, in this 
study) reported that they used a backpack and carried 
it strapped to their back using both straps, as generally 
recommended. This did not allow for comparison of 
bag handling and bag type. A Hawthorn effect might 
have developed when asking about how the bag was 
carried, as this was done through interview and not 
through observation.

The major strength of this study is that it was a 
national representative sample from different school 
types and from all areas around the Island, which 
included different socio-economic groups. In addition, 
data collection was carried out throughout the week, 
which would tend to average out any variation in bag 
weight which might have occurred during the week.14 
This study did not take the length of time students car-
ried their bag into consideration. The influence of 
whether parents smoked or suffered from chronic back 
pain was not factored in either.

The study highlights a strong link between the prev-
alence of low back pain and the lifting of heavy school-
bags in Malta. The prevalence of back pain in children 
merits public health action,9 and attempts to prevent 
back pain at a young age could help decrease the bur-
den in older age groups. The general recommendation 
of this study is to step up public health action and 
develop a monitoring system that is both preventative 
and proactive. Its aim would be to help children and 
their support network to identify those factors that 
could predispose children of this age to back pain and 
to empower them with the necessary skills to indepen-
dently monitor the weight of their schoolbags on a 

Table 4.  Binary logistic regression model for presence of 
back pain.

OR 95% CI p-value

Gender  
  Male 0.51 0.45–0.59 <0.01**
  Female Ref –  
School grade  
  5 0.48 0.35–0.57 <0.01**
  6 0.49 0.39–0.62 <0.01**
  7 0.96 0.74–1.23 0.79
  8 1.1 0.83–1.44 0.50
  9 Ref –  
BMI (kg/m2) 1.04 1.02–1.05 <0.01**
Percentage bag to body weight 1.03 1.01–1.04 <0.01**

BMI: body mass index; OR: Odds ratio; CI: confidence interval.
Reference category ‘no back pain’.
**p-value significant at <0.01.
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daily basis. This initiative could be further supported 
by physiotherapists, as specialists in movement and 
exercise in schools.15
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