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Abstract

Objectives: to investigate the prevalence of back pain during a prior three-month period; to identify
postural and behavioral habits; to assess whether a relationship exists between back pain and the
postural and behavioral habits of elementary school students in the municipal school network in the
city of Teutônia, Rio Grande do Sul (RS). Methods: this was an epidemiological population study in
which 833 5th to 8th grade students from schools in the municipal school network in Teutônia
participated. The students completed a Back Pain and Body Posture Evaluation Instrument (BackPEI)
questionnaire that assessed back pain and postural and behavioral habits. The analysis was performed
using descriptive statistics, calculating prevalence ratios (PR) and confidence intervals at the 95%
level. The dependent variable was back pain, and the independent variables were postural and
behavioral habits. The PR was calculated using a multivariate analysis with robust variance
(α = 0.05). Results: the prevalence of back pain in the previous three months was 54.1%. The
majority of students reported feeling pain once per month, and 17.4% of the students reported that
pain impaired their performance of daily activities. The multivariate analysis showed a correlation
between back pain and time spent per day watching television (p = 0.046), sleeping posture (p =
0.048) and sitting down to write (p = 0.032). Conclusions: these results demonstrate a high
prevalence of back pain in schoolchildren, suggesting an urgent need to develop educational and
preventative programs in schools.

 Key words: back pain; posture; adolescent health; epidemiology.

INTRODUCTION

Back pain is a common occurrence in young
students1-3, reaching a prevalence of over 60%4-6,
and it is a phenomenon that has been reported in
several countries7. There are many risk factors that
predispose students to back pain, including
gender3,8,9, age9-11, intense and competitive physical
exercise3,12,13, abdominal force and resistance14,
flexibility15, smoking12,15, being overweight5,16,

psychosocial factors such as depression and
anxiety17,18, family history of back pain13,19 and
postural habits20-23. With regard to postural habits,
it has been shown that the use of heavy backpacks

and carrying them in an asymmetrical manner; the
length of time in a seated position9,12; and the
amount time spent per day watching television24,
using the computer and playing video games13,25,26

represent important risk factors for back pain in
schoolchildren.

Given that the postures adopted in activities
of daily living (ADLs) (1) determine the amount and
distribution of stress on the musculoskeletal system
and may exacerbate or alleviate the harm and loads
imposed on these structures27 and (2) have
important implications for human health and
welfare28-30, it is speculated that the back pain
reported by students1-3 may be associated with the
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adoption of inadequate postural habits during
ADLs23. An example of an inadequate postural habit
is related to the long hours that students remain
seated, usually with inadequate posture25. It is
understood that the back pain arising from improper
use of the body in ADLs develops over several years,
starting in the school phase and extending
throughout life, and the pain worsens to the extent
that inactivity has become prevalent in modern
society.

Despite being widespread in the literature,
the risk factors for back pain are still controversial9,
and research is still in its early stages, specifically
regarding pain related to postural habits and the
specific postures adopted by students on a daily
basis, such as sitting to write and to use the
computer. Thus, the objectives of the present study
were to identify the following: (1) the prevalence
of back pain in a previous three-month period, (2)
the behavioral and postural habits and (3) the
existence of an association between back pain and
the behavioral and postural habits of elementary
school students in the municipal school network of
Teutônia, Rio Grande do Sul (RS), Brazil.

METHODS

This was an epidemiological cross-sectional
study that was conducted in August and September
2011. All 859 elementary school students from the
5th to 8th grades in all schools (n = 6) in the municipal
school network of Teutônia, RS, Brazil, were invited
to participate. The study was approved by the
Research Ethics Committee of the Federal University
of Rio Grande do Sul (Universidade Federal do Rio
Grande do Sul - UFRGS), number 19832, and
complied with Resolution 196/96 of the National
Health Council (Conselho Nacional de Saúde - CNS).

INSTRUMENTS

To determine the prevalence of back pain and
to identify students’ behavioral and postural habits,
a self-administered questionnaire, the Back Pain and
Body Posture Evaluation Instrument (BackPEI), was
used. This questionnaire is a valid and reproducible
instrument consisting of 21 closed questions with
different versions for males and females31. The
questionnaire addresses issues such as the
following: (1) back pain in the last three months
(occurrence, frequency and intensity), (2)
demographics (age and gender), (3) socioeconomic
status (educational level of parents/guardians and
school type); (4) behavioral factors (physical
activity, reading/studying in bed, hours/day
watching television and at the computer, hours of
sleep per night), (5) postural factors (manner of
sitting to write and to use the computer, means
and manner of carrying school materials, manner
of sleeping and manner of sitting on a bench) and

(6) hereditary factors (occurrence of back pain in
parents). In the present study, only questions 4-
14, which relate to behavioral and postural habits,
and questions 18 to 20, which relate to back pain,
were used.

Procedure for data collection and analysis
All schools were invited to participate in the

study during a meeting with the City Department
of Education (Secretaria Municipal de Educação -
SME/Teutônia), where the study objectives and
collection procedures were explained. After the
consent of the SME/Teutônia was granted, a meeting
was scheduled with the board of each school to
present the research project32. Once all necessary
consents were granted, a date was chosen to
conduct the evaluations according to the schedule
of the 5th to 8th grade elementary schools of
Teutônia. The researcher responsible for the
administration of the questionnaires evaluated each
class individually in its own classroom. The
researcher explained to the group how the
questionnaire should be filled out before distributing
them to the students. The questionnaires were
completed individually. The researcher remained in
the room during the completion of the
questionnaires, which took an average of 20
minutes, and collected all questionnaires when all
the students had finished32.

The data were analyzed using the Statistical
Package for the Social Sciences (SPSS), version
18.0, using descriptive statistics and calculation of
prevalence ratios (PR) and their respective 95%
confidence intervals (95%CI). The dependent
variable was back pain, and the independent
variables were behavioral habits (number of hours
per day watching television, using the computer and
sleeping; habit of reading or studying in bed;
physical exercise) and postural habits (means and
manner of carrying a backpack; posture adopted
for sleeping; sitting posture adopted when using
the computer, talking and writing; posture adopted
when picking something up from the floor). The PRs
were calculated using multivariate analysis based
on the Poisson regression model with robust
variance33 (a = 0.05).

RESULTS

Of the total number of students in 5th to 8th

grade in elementary schools within the municipal
school network in Teutônia (n = 859), only 3%
(n = 26) refused to participate in this study and/or
did not attend school on the day of the assessment.
Thus, 833 schoolchildren participated in the study.
Of these participants, 89.2% (n = 743) gave clear
answers regarding whether pain had occurred in
the previous three months.

The prevalence of back pain in the previous
three months was 54.1% (n = 402). The results
differed between male and female students, and the
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percentages of pain occurrence were 48.7%
(n = 191) for males and 60.1% (n = 211) for  females.

Regarding the frequency of pain (a question
that was answered only by students who reported
feeling pain), the results showed that most of the
students reported feeling pain only once in the
previous three months or at a frequency of once a

Table 1: Results of the frequency of back pain in the previous three months and impairment in performing
activities of daily living for students of both genders from elementary schools of the municipal school
network in Teutônia, RS, Brazil (2011)

Variable Male n (%) Female n (%) Total n (%)

Frequency

    Only once 68 (38.2) 62 (31) 130 (34.1)

    Once per month 67 (37.6) 91 (45.5) 158 (41.8)

    Once per week 17 (9.6) 21 (10.5) 38 (10.1)

    2-3 times per week 14 (7.9) 18 (9) 32 (8.5)

    4 times or more per week 12 (6.7) 8 (4) 20 (5.3)

Impairment in performing activities of daily living

    Yes 20 (10.5) 50 (23.7) 70 (17.4)

    No 165 (86.5) 155 (73.5) 320 (79.6)

    Did not know how to answer 6 (3.1) 6 (2.8) 12 (3)

The results from the multivariate analysis
referring to postural and behavioral habits showed
that back pain is associated with the following

variables: time spent per day watching television,
posture adopted for sleeping and being seated while
writing (Table 2).

Table 2: Results of the correlation and prevalence ratio between back pain and the postural and behavioral
variables of elementary school students in the municipal school network of the city of Teutônia, RS, Brazil
(2011)

                                    Variables Nº (%) Back pain χ2 a Prevalence Ratio
Nº (%) (95%CI)

Behavioral Habits
Time spent watching television per day (n = 629)
    0-1 hour per day 96 (15.3) 47 (49.0) 0.046 b 1
    2-3 hours per day 246 (39.1) 123 (50.0) 1 (0.93 to 1.09)
    4-5 hours per day 149 (23.7) 85 (57.0) 1.05 (0.97 to 1.15)
    6 or more hours per day 138 (21.9) 87 (63) 1.09 (1.01 to 1.19)
Time using the computer per day (n = 571)
    0-1 hour per day 213 (28.7) 118 (55.4) 0.582 1
    2-3 hours per day 211 (28.4) 124 (58.8) 1.02 (0.96 to 1.08)
    4-5 hours per day 95 (12.8) 54 (56.8)  1.01 (0.93 to 1.09)
    6 or more hours per day 52 (7) 25 (48.1)  0.95 (0.86 to 1.05)
Sleep time per night (n = 631)
    0-7 hours per day 204 (32.2) 119 (58.3) 0.273 1
    8-9 hours per day 324 (51.3) 178 (54.9)  0.98 (0.93 to 1.03)
    10 or more hours per day 103 (16.3) 50 (48.5) 0.94 (0.87 to 1.01)

month. The results also showed that 17.4% of the
students reported that back pain prevented them
from performing activities of daily life, such as
playing, studying and participating in sports. Table
1 presents the descriptive data for both genders
for the frequency of back pain and impairment in
performing activities of daily living.
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                                   Variables Nº (%) Back pain χ2 a Prevalence Ratio
Nº (%) (95%CI)

Read and/or study in bed (n = 743)
    No 148 (19.9) 75 (50.7) 0.621 1
    Sometimes 369 (49.7) 201 (54.5) 1.02 (0.96 to 1.09)
    Yes

226 (30.4) 126 (55.8) 1.03 (0.97 to 1.11)
Postural Habits
Sleeping posture (n = 693)
    Supine decubitus 62 (8.9) 27 (43.5) 0.048 b 1
    Lateral decubitus 426 (61.5) 223 (52.3) 1.06 (0.97 to 1.16)
    Prone decubitus 205 (29.6) 122 (59.5)  1.11 (1.01 to 1.22)
Sitting posture for writing (n = 743)
    Adequate 130 (17.5) 59 (45.4) 0.032 b 1
    Inadequate 613 (82.5) 342 (56)  1.07 (1.01 to 1.14)
Sitting posture on a bench (n = 743)
    Adequate 106 (14.3) 51 (48.1) 0.191 1
    Inadequate 637 (85.7) 351 (55.1) 1.04 (0.98 to 1.12)
Sitting posture for computer use (n = 743)
    Adequate 166 (22.3) 82 (49.4) 0.173 1
    Inadequate 577 (77.7) 320 (55.5)  1.04 (0.98 to 1.11)
Posture to pick object up from the ground (n = 743)
    Adequate 58 (7.8) 36 (62.1) 0.184 1
    Inadequate 685 (92.2) 366 (53.4) 0.95 (0.87 to 1.03)
Method of carrying school materials (n = 743)
    School bag with two handles 675 (90.8) 368 (54.5) 0.501 1
    School bag with one handle 36 (4.8) 16 (44.4)  0.94 (0.83 to 1.05)
    Other carrying means (briefcase, handbag, others) 32 (4.3) 18 (56.3)  1.01 (0.91 to 1.13)
Method of carrying the backpack (n = 672) b

    Adequate (symmetrical handles over the shoulders)607 (90.3) 329 (54.2) 0.672 1
    Inadequate (asymmetric) 65 (9.7) 37 (56.9)  1.02 (0.94 to 1.11)

a Multivariate analysis of each variable in the model. Wald Chi-Square test.
b Statistically significant association of variable in the model (p < 0.05).
c Only for students to which the variable applies.

DISCUSSION

The results show that the prevalence of back
pain in the previous three months (54.1%) was
within the 20-70% range reported in the literature4-

6. Skoffer4, in evaluating the occurrence of pain in
546 students of both genders between 14 and 17
years of age in a town in Denmark, found that 51.3%
of the subjects reported having felt pain in the three
months prior to the survey; of these subjects,
approximately one-quarter (24.2%) reported that
this pain resulted in changes in sleeping habits and
in seeking specialized medical care. Similar results
were found in the present study, in which 17.4% of
students reported that back pain prevented them
from performing activities of daily living, although
there is no knowledge of the outcomes of these
situations.

Furthermore, the greater prevalence of pain
in females is also in accordance with findings in the
literature2,3,6,25. It is speculated that these results
are due to the precocity of females and their distinct
anatomical and functional features compared to
males (shorter height and lower percentage of
muscle and bone mass). It has also been reported
that women have more social permission to expose

their symptoms and feelings for social and
educational reasons3,24.

Regarding the risk factors related to back
pain, the results of the multivariate analysis
demonstrated an association between back pain and
the time spent per day watching television and the
posture adopted for sleeping and sitting while
writing. It has been documented that students often
spend much of their day in sedentary activities, such
as sitting for more than 2 hours watching television
and using the computer6,26, in addition to the 4-5
hours on average spent seated in the classroom34.
From this perspective, it is speculated that over
50% of students remain in a sitting position at least
8 hours per day in a sedentary activity, making it
an important risk factor for the occurrence of back
pain6.

Sleeping position was also significantly
associated with the occurrence of back pain among
the students of Teutônia. Students who sleep in the
prone position have a higher prevalence of back
pain. These results are in accordance with the
literature35, where it has been reported that it is
not advisable to sleep in the prone position, as this
position favors increased lumbar lordosis36 and
exposes the neck to the limit of its range of motion,
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which can cause sprains and cervicalgia36. This
position, when adopted as a daily postural habit,
can also contribute to an anterior projection of the
internal organs and stretching of the abdominal
muscles35. Thus, it is recommended that of the three
most common sleeping positions (supine, lateral
and prone), lateral and supine are the most
appropriate positions36.

A significant relationship was found between
the occurrence of back pain and inadequate sitting
posture for writing. Students who remain seated
for long periods throughout the day, much of the
time in an inappropriate posture (forward trunk
flexion, lack of lumbar support and lack of forearm
support), are predisposed to higher levels of general
discomfort, such as pain, fatigue and tingling in
different parts of the body, and especially
degenerative processes, such as disc herniation21,22.
Possible explanations for this result may be that
the act of sitting generates an increased
compressive load on the intervertebral disc and that
sitting for a long period may (1) lead to malnutrition
of the discs 5,17 and (2) trigger mechanisms that
risk the integrity of the musculoskeletal system,
such as an imbalance between the passive, active
and neural systems that are responsible for the
stability of the lumbopelvic region 27,28.

In addition to the high prevalence of back
pain, the present study also shows a high prevalence
of inadequate postures in performing ADLs, except
for the method of carrying school materials. It has
been documented that postural education is
significantly neglected by most physical education
teachers of the 5th to 8th grades of elementary
school37, so it is speculated that the negligence in
postural education is related to the high prevalence
of inadequate postures.

In this context, an interesting option to
mitigate the existence of the high prevalence of
back pain and inadequate posture in performing
ADLs would be a Postural Education Program
(PEP)38,39 in a school setting as a preventive
measure. As evidenced in the literature, the school
setting presents various ergonomic problems that
adversely affect students’ health by causing back
pain and postural changes. It has been reported
that young PEP participants from different age
groups learn to know and identify the spine, its parts
and functions, and positively change their posture
during ADLs38-39. In a systematic review of postural
school programs for schoolchildren in Brazil
described by Noll, Candotti and Vieira40, the studies

showed immediate improvements in the
performance of ADLs, demonstrating that students
are able to assimilate the content and implement it
into their daily lives. Thus, performing a PEP in a
school setting may constitute an effective
alternative to prevent and correct inadequate
postural habits1,40.

A possible limitation of this study is the fact
that it is presented as an epidemiological cross-
sectional study. Shehab and Jarallah3 suggest that
longitudinal epidemiological population studies can
better determine the cause and effect of risk factors
for back pain. Thus, further studies with a
longitudinal design are necessary.

Finally, given that only 3% of the students
refused to participate and/or did not attend school
on the day of the assessment, it is unlikely that
non-participation bias had an effect on the results2.
Moreover, the results of any study of this nature
should not be extrapolated to different contexts
because they are influenced by sociocultural,
environmental and genetic aspects that are specific
to each location, so it is believed that the present
study provides scientific evidence at a local level
with regard to the prevalence of back pain and the
postural habits of students. Because it reveals the
local reality, the present study may help to plan
public health policies and education for Teutônia,
specifically in the context of school health,
stimulating actions for the development of PEPs to
reverse the trend from a painful childhood to a
healthy one.

It may be concluded that in the three months
prior to the study, there was a high prevalence of
back pain in elementary school students in the
municipal school network of Teutônia and that this
pain was significantly associated with the time per
day spent watching television, the sleeping posture
adopted and the posture adopted when sitting to write.
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