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Weight of school material and back pain in students leaving their books

at school

Peso do material escolar e dor nas costas em alunos que deixam seus livros na escola

Denise de Melo-Marins', Rodrigo Gustavo da Silva Carvalho', Lara Elena Gomes'

ABSTRACT

BACKGROUND AND OBJECTIVES: The prevalence of back
pain in children and adolescents has been reason for school health
concern. Among different causes, school material weight is high-
lighted since studies have shown that it exceeds recommended
values. So, strategies to decrease material weight have been ad-
opted, such as the availability of cabinets or shelves to leave the
books at school. However, it is not well explained whether such
strategies would solve the problem. This study aimed at observ-
ing the association between school material weight and back
pain in students who leave their material at school.
METHODS: Sample was made up of 48 students of the 5% year
of Basic Education of a municipal school of Petrolina-PE. Stu-
dents and their materials were weighed. The back pain and body
posture evaluation instrument was used to evaluate back pain.
RESULTS: Mean school material weight was 10.843.9% of
body weight, without difference between genders. From 48 stu-
dents, 20 have reported back pain and there has been no associa-
tion between back pain and gender or school material weight.
CONCLUSION: Among students, 41.67% have reported back
pain, while 52.09% carried weight above 10% of body weight,
but there has been no association between school material weight
and back pain.
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RESUMO

JUSTIFICATIVA E OBJETIVOS: A prevaléncia de dor nas cos-
tas em criangas e adolescentes tem sido motivo de preocupagées no
Ambito da satde escolar. Entre as diferentes causas, o peso do ma-
terial escolar destaca-se, uma vez que pesquisas mostram que este
excede os valores recomendados. Assim, estratégias para reduzir o
peso do material tém sido adotadas, como a disponibilidade de ar-
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madrios ou de estantes para deixar os livros na escola. Contudo, nio
estd bem esclarecido se essas estratégias solucionam o problema.
O objetivo deste estudo foi verificar a associagdo entre o peso do
material escolar e a presenca de dor nas costas em alunos de uma
escola, os quais deixam seus livros na escola.

METODOS: A amostra foi composta por 48 alunos do 5° ano
do Ensino Fundamental de uma escola municipal de Petrolina-
PE. Os alunos e seus materiais foram pesados. Para avaliar a pre-
senca de dor nas costas, foi utilizado o questiondrio de Avaliacio
da Postura Corporal e Dor nas Costas.

RESULTADOS: O peso médio do material escolar foi
10,8+3,9% do peso corporal, nio sendo encontrada diferenca
entre os géneros. Dos 48 alunos, 20 relataram sentir dor nas cos-
tas e ndo foi encontrada associagio da presenga de dor nas costas
com o género e com o peso do material escolar.

CONCLUSAO: Entre os alunos, 41,67% relataram sentir dor
nas costas, enquanto que 52,09% transportam um peso superior
a10% do peso corporal, mas nio foi encontrada associagio entre
o peso do material escolar e a presenca de dor nas costas.
Descritores: Crianca, Dor nas costas, Suporte de carga.

INTRODUCTION

The prevalence of back pain in children and adolescents has
been reason for school health concern. Several studies have
shown the incidence of back pain in school children of dif-
ferent ages'?, with some studies reporting higher pain preva-
lence among females*>. Remaining for long periods in the
sitting position, inadequate furniture, school material weight,
as well as the way in which such material is carried and the
model of backpacks, are associated to postural problems risks
and to back pain among children and adolescents"*®.

It is during the school period that musculoskeletal system
changes due to growth phase are more evidently present®’.
So, overloads imposed to such structures, especially to spine,
increase the chances of developing postural changes'®. Back-
packs, for being the most practical and widely used way to
carry school material®'"'?, have generated some concerns,
since their weight and transportation are not always adequate,
imposing disproportional overloads to such structures®.
Some authors suggest that the weight of school material
should not exceed 10% of body weight®®, while others admit
that this value may reach 15%'*'%. Some studies investigat-
ing the relationship between backpack weight and student
weight, have observed that overload is present in more than
50% of cases''¢, being also reported that girls carry heavier
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weight than boys’.

Based on the above, strategies to decrease school material
weight are already being adopted by some schools. The avail-
ability of cabinets favoring lower weight of school material
carried by students has been one of such strategies. A study?,
for example, has shown that students having access to cabi-
nets had lower prevalence of back pain. However, it is still
not clear whether such strategies really decrease the weight of
carried school material and back pain.

So, this study aimed at observing the association between
school material weight and back pain in students of a munici-
pal school, who leave their books at school. Specific objectives
where to check the association between back pain and gender
and to compare school material weight between genders.

METHODS

To evaluate back pain, the Evaluation of Body Posture and
Back Pain (BackPEI) questionnaire was used, since it has
validity, content and reproducibility’’. To evaluate body and
school material mass, a digital scale (WISO, model W721;
0.1kg resolution) and an analog scale (Feiticeira Ind. Utilid.
Dom. Ltda; 0.0025kg resolution) were used, respectively.
When necessary, the digital scale was also used to check
school material mass, since the analog scale had capacity for
just Skg. Since scales were from different brands, the ac-
curacy of means was checked by plotting known and mea-
sured weights and establishing function linearity by means
of determination coefficient, which was equal to 0.99 for
both scales.

Since the school only allowed contact with students after
the first teaching hour and in a single day of the week, data
were collected in two interleaved moments during one week
in the month of June 2013. In the first data collection day,
the questionnaire was applied after a brief explanation about
study procedures. Then, students were oriented to pack all
materials. Next, both student and material were weighed.
In the second data collection day, school material was again
weighed aiming at observing reproducibility, since it was
not possible to observe this variable in all days of the week.
For our study, we considered question 18 of the BackPEI
questionnaire'’, related to presence of back pain. School ma-
terial weight was established as proportion of body weight of
each student. So, this variable was defined by a simple rule
of three, where students’ weight represented 100%.

Aiming at evaluating school material weight reproducibil-
ity, the normality of this variable obtained in the two data
collection days was checked with Shapiro-Wilk test. Since
normality was not achieved for the weight collected in the
second day, reproducibility was evaluated by means of Wil-
coxon test and Spearman correlation coefficient. From this,
there has been association between school material weight
evaluated in the two collection days (r=0.53, p<0.001), and
weights on both days were not different (z=-1.67, p=0.095).
So, weight evaluated in the first day was used for analysis.
For data description, material weight mean and standard

deviation were estimated and frequencies were established
for the variable back pain, as well as frequencies were de-
fined according to school material weight percentage (up to
10% and above 10% of body weight). A Boxplot was built
considering school material weight and presence of back
pain. Contingency tables were defined, and a Chi-square
test was also conducted to check the association between
back pain and school material weight and between gender
and back pain. School material weight was also compared
between genders with 7 test for independent data and after
confirming data normality with Shapiro-Wilk test and vari-
ance homogeneity by means of Levene test. All statistical
tests were carried out with the software SPSS (version 17.0
for Windows), where significance level of 5% was adopted.
Statistical results are presented according to Field" recom-
mendations.

All guardians of students participating in the study were
informed about data collection procedures and have autho-
rized minors to participate in the study by signing the Free
and Informed Consent Term (FICT).

This study was approved by the Ethics and Deontology in
Studies and Research Committee, UNIVASF, under proto-
col 0013/270812, was authorized by the Municipal Depart-
ment of Education of Petrolina-PE and is in compliance
with the Declaration of Helsinki.

RESULTS

Sample was made up of 48 students of the 5% year of Basic
Education of a municipal school of Petrolina-PE (Table 1).

Mean school material weight was 10.8+3.9% of body weight
and there has been no difference between genders for this
variable, #(46)=-1.335, p=0.188. Figure 1 shows school ma-
terial weight related to student’s body weight and presence
of back pain, being that from 48 students, 20 (41.7%) have
referred back pain (Table 2). There has been no association
between back pain and gender y? (1)=0.002, p=0.96, as
shown in table 2.

From 48 students, 23 (47.91%) carried weight up to 10%
of body weight, and 25 (52.09%) carried weight above this
limit. Among those carrying weight up to 10% it was ob-
served that 47.82% of students have referred back pain. For
those with weight above 10% it was observed that 36% of
students have referred back pain. There has been no associa-
tion between relative school material weight and back pain,

72 (1) = 0.69, p=0.41.

Table 1. Sample profile of a school from the city of Petrolina-PE,
2014

Age (years)* Mass (kg)* Height (m)*
Males 10.60+0.63 37.00£10.93 1.41+0.08
(n=19)
Females 10.64+0.74 35.58+11.11 1.43+0.08
(n=29)
Total (n=48) 10.63+0.69 36.15+10.94 1.42+0.08

*Values in Mean+SD.
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Figure 1. Boxplot: school material weight relative to body weight and
presence of back pain.

Table 2. Percentage of students (number of students) according to
back pain results

With pain Without pain
(% &n) (% &n)
Males (n=19) 42.1 (8) 57.9 (11)
Females (n=29) 41.4 (12) 58.6 (17)
Total (n=48) 41.7 (20) 58.3 (28)
DISCUSSION

Mean school material weight found in our study was 10.8%
of body weight, being that 52.09% of students carried weight
above 10%. That is, it has been observed that more than half
the students carried weight above recommended weight, con-
firming other studies findings'*'. Differently, Candotti, Noll
& Roth! have found that just 31.8% of students of the 5%
year carried weight above 10%.

There has been no difference between genders for carried
weight. This finding is in line with Lépez et al.”?, who have
studied students between 11 and 14 years of age and have
found that mean school material weight was 13.4% and,
although weight being above the recommended 10%, there
has been no association between school material weight and
gender. Notwithstanding, Kellis & Emmanouilidou® have ob-
served that girls carried heavier school material as compared
to boys.

With regard to back pain, it was observed that 41.7% of stu-
dents have reported back pain (Table 2). Farhood* has evalu-
ated low back pain in children between 6 and 12 years of
age and has observed prevalence of 36.8%. Saes et al.?! have
evaluated factors associated to musculoskeletal pain in stu-
dents from 6 to 18 years of age and have observed that 37.6%
of students have reported pain in at least one investigated
region, being reported, by 11% of students, pain in spinal
dorsal region and by 10.9% in the lumbar region.

Similarly to Lépez et al."?, we have not found difference in
the presence of pain between genders (Table 2). Differently,
other studies have observed that girls are more subject to back

278

Melo-Marins D, Carvalho RG and Gomes LE

pain than boys. Noll et al.?> have shown pain prevalence of
48.7% and 60.1%, respectively, for males and females. Mar-
tinez-Crespo et al.?> have also found higher prevalence of pain
among females (72.2%).

Our results have also not shown relationship between back
pain and school material weight (Figure 1). This result con-
firms van Gent et al."” who have evaluated 745 students be-
tween 12 and 14 years of age with relative school material
weight of 14.70% and, similar to our results, have not found
association between school material weight and back pain.
Watson et al.?* have investigated the effect of mechanical and
psychosocial factors in the prevalence of low back pain in
students aged between 11 and 14 years. These authors have
observed that the association of low back pain was related to
psychosocial factors (emotional and behavioral), without rela-
tionship between low back pain and mechanical factors, such
as school material weight, which is in line with our study.
Conversely, other studies have shown diverging results.
Among them, Skaggs et al.* have evaluated 1540 students
with mean age of 12.4 years and have observed that 37% re-
ferred back pain. These authors have found association be-
tween school material weight and back pain. However, au-
thors have observed that, among students having cabinets to
keep school material, the presence of pain was lower. So, this
measure might be a solution to decrease back pain associated
to school material weight.

The availability of cabinets or shelves to leave school material
at school was a justification for this study. But, in spite of this,
material weight above 10% was found in more than half the
sample (52.09%). So, the strategy of leaving part of school
material at school, as alternative to decrease school material
weight, cannot be, alone, a strategy sufficient to revert this
situation. This may show that, in addition to the already ad-
opted strategy, there is the need for educative measures. Fer-
nandes, Casarotto & Jodo’ have shown that educative sessions
on the use of backpacks were able to decrease mean school
material weight in 7%. So, other measures seem to be neces-
sary to decrease carried weight to prevent further overload
and consequent back pain.

Lectures on healthy postural attitudes and physical education
lessons focusing on flexibility, muscle resistance and body bal-
ance were conducted with students after data collection. In
addition, students’ guardians and teachers have received re-
ports with the names of students deserving further attention.
However, no evaluations were made after these interventions.
This characterizes a limitation of our study, as well as the lack
of comparison between the investigated school and a control
school where students had no access to any strategy to de-
crease material weight.

So, the effect of leaving books at school or of having access to
cabinets on school material weight decrease and whether this
decrease is reflected also in less back pain are subjects needing
to be further investigated. For example, it would be interest-
ing to compare groups of students leaving part of material at
school and others who need to carry all the material. Another
investigation could be observing whether the implementation
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of one strategy (availability of cabinets or shelves) decreases
school material weight and/or decreases the incidence of back
pain, comparing before and after and longitudinally follow-
ing up its effects. In addition, it is suggested that further stud-
ies are carried out in the Northeastern region of Brazil, since
most studies are carried out in Southern and Southeastern re-
gions, being this study a pioneer in the Northeastern region.

CONCLUSION

Our results have not shown association between school mate-
rial weight and back pain in students of a municipal school of
Petrolina-PE, as well as that there has been no effect of gender
in the presence of back pain and school material weight. This
results indicate the need for further studies to show the ef-
fect of strategies (such as access to cabinets or shelves) focus-
ing on decreasing school material weight. It is also important
to check whether this weight decrease implies less back pain
prevalence.
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