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Abstract.

BACKGROUND: Young people tend to spend most of their time in activities involving inappropriate positions, which can
promote musculoskeletal alterations and disorders.

OBJECTIVE: To investigate the prevalence of low back pain (LBP) in young people and analyse its associations with daily
postural habits.

METHODS: Cross-sectional and retrospective study evaluating 679 Brazilian young people (15 to 18 years old), using question-
naires about LBP and awareness of postural habits. The prevalence values were calculated for the present moment, the last three
months and throughout life. The Mann-Whitney U test and the Chi-square test were applied.

RESULTS: The prevalence of LBP at the present moment was 27.2%, 57.7% over the last three months and 73.9% throughout
life. Boys and girls presented significantly different values, a larger number of girls manifesting pain for the three moments. The
associated postural habits were: turning the body, reduction of lumbar lordosis when seated, not placing the feet on the floor,
crossing the legs when sitting in the classroom and at home, sitting or lying in an inappropriate position, and distributing the body
asymmetrically on the legs when standing.

CONCLUSIONS: Young people from 15 to 18 years of age show a high prevalence of low back pain. Inadequate postural habits
adopted during everyday activities are associated with this complaint. These findings could contribute to the implementation of
prevention and rehabilitation strategies.
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1. Introduction puter (or other electronic devices) and watching tele-
vision [1,2,4,5]. By adopting inappropriate positions
for these activities, some postural habits such as tilt-
ing the head and/or trunk forward, overload the mus-
cles in these regions and other structures of the back-
bone [6-11]. In addition, when sitting down the lower
limbs remain flexed, which promotes a reduction in
the flexibility of the thigh muscles, quadriceps and the
lower back extension, provoking compensation in other
regions [11]. The habit of slump sitting, very common

Young people tend to spend most of their days sit-
ting down while carrying out sedentary activities [1-3],
combining long periods in this position during their
classes with the time they spend at home using the com-
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among young people when watching TV and using the
computer, causes a reduction in lumbar lordosis or even
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kyphosis in this region, increased kyphosis in the tho-
racic region, with great deformation and impact on the
tissues in these regions [5,12]. The habit of lying in a
prone position in bed and when using the computer [4]
the asymmetrical use of backpacks [13,14] and other
inappropriate postural habits promote musculoskeletal
alterations which overload the backbone and are asso-
ciated with pain [3,13,15], and the association between
postural habits and low back pain (LBP) has often been
reported [4].

LBP was identified as the most prevalent source of
musculoskeletal complaint in young people and can be
considered a public health issue [4]; the presence of
back pain in 17-year olds is similar to that in adults [16],
and may be associated with the use of medication, going
to the doctor, school absenteeism, and reductions in the
levels of physical activity and health quality [7,9,12].
However, the extension of the responsibility of the in-
appropriate positions adopted in the development of
LBP is not known, since it has a multifactorial na-
ture [17-19]. There are few studies investigating the
role of postural habits in the LBP of adolescents [4,20],
and the evaluation of postures adopted during daily
activities is important to understand the origin of the
symptoms [4,21,22] and contribute to the implemen-
tation of preventative measures [4]. The acquisition of
proper body behaviour and postural habits must be mod-
elled while still in adolescence, reducing the risk of pos-
tural changes and/or symptoms in adulthood [20,23].

For this study it was necessary to construct and previ-
ously validate a self-perception questionnaire concern-
ing body posture, since the instruments used in other
surveys did not correspond to the perceptions of young
people with respect to their habits (a pilot study had
been previously carried out). This study aimed to inves-
tigate the prevalence of low back pain and its associa-
tions with postural habits as perceived by young people
between 15 and 18 years of age.

2. Methods
2.1. Participants

This study was developed using 679 young peo-
ple (15 to 18 years old) with an average age of 16.23
(0.89) years, from the first and second years of a high
school in Florianépolis, Brazil. Students from both the
morning and afternoon periods were included, indi-
cated by the school direction board, and they accepted
taking part in the study and presented no cognitive,

physical and/or psychiatric problems that might prevent
them from responding the questionnaire. There were
more girls than boys matriculated in the high school
used, and, in addition, more girls than boys agreed to
take part in the study. The study was approved by the
Ethics in Research Committee of the State University
of Santa Catarina, (Certificate of Approval (CAAE) n°
35004014.4.0000.0118/2014). All participants signed
an informed consent form, which was also signed by
their parents or guardians.

2.2. Instruments

The participants filled in the Oliveira Questionnaire
on Low Back Pain in Young People (OLBPYQ), which
was developed and validated, and showed a reliability
of ICC = 0.89-0.97), and verified and applied in Por-
tugal [24]. The Brazilian version of the questionnaire
was considered suitable and similar to the original ver-
sion, valid, reliable and reproducible (ICC from 0.512
to 1.0), with a Spearman correlation coefficient of from
0.525 to 1.0; and internal consistency — Cronbach Alpha
of 0.757) [25].

The OLBPYQ uses language which is accessible to
the age group (10-18 years old) to which it was ap-
plied, is clear and objective, is mainly formed of closed
answers and is fast to complete (10 to 15 minutes).
LBP refers to all complaints of pain in the lower part
of the back (acute or chronic) which might spread to
the buttocks and legs, with a minimum duration of
24 hours [25]. Questions related to: age, gender and psy-
chosocial variables related to the level of physical activ-
ity and tobacco use were answered. Regarding LBP, the
questions were: occurrence, age of the first complaint,
pain present in the same place in the last three months
or throughout life frequency, intensity (measured using
the pain analogue visual scale), activities that worsen
the pain, need for a visit to the doctor for guidance.

Another instrument used in this study was the Ques-
tionnaire of Body Awareness and Postural Habits of
Young People (Q-BAPHYP). This instrument was pre-
viously validated, tested and had the internal consis-
tency (0.80) and reproducibility (ICC from 0.59 to 0.74)
verified through the Cronbach Alpha [26].

This questionnaire uses language which is accessible
to this age group, is clear and objective and is formed
of 35 closed questions (items Likert) divided into 4 di-
mensions, grouped according to the postural habits and
location: in the classroom (sitting 8 questions; standing
2 questions; body movement 1 questions), at home (sit-
ting — 8 questions; body movement 1 question; standing
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2 questions; position when watching TV 3 questions),
carrying and lifting objects (backpack 2 questions, from
the floor 2 questions) and teachers’ disciplinary guid-
ance in relation to the student’s body position in the
classroom (3 questions). The average time for comple-
tion was seven minutes. There were 5 alternative an-
swers to each item: never, hardly ever, often, always,
do not know/remember. The Likert scale used in this
questionnaire was bipolar, for positive statements (good
postural habits) the score starts at —2 (never) and goes
up to 2 (always), while in the negative ones, it starts
at 2 and provides scores with a sum of points. Positive
scores suggest that the individual is aware of proper
postural habits whereas negative scores indicate unsuit-
able habits. These score values help the healthcare pro-
fessionals to identify the young person’s awareness of
the postural habit adopted [26].

2.3. Variables

A tercile distribution was used to categorize the pain
intensity variable: low (< 4), moderate (between 4 and
6) and high (> 6) intensity.

The postural habit data was analysed using differ-
ent methods: the first considered the scores of pos-
ture/dimension (sum of positive and negative values,
which varied from —2 to 2) and the other was based on
the questions (the values 0 to 3 were adjusted and lower
punctuation indicated poorer habits).

When presenting the data regarding the frequency
of LBP in the last three months, some categories were
created to facilitate visualization: O to 10 times, 12 to
30 and 40 to 100 times; as well as for the time of retreat
of the worst pain reported in the last three months:
hours, up to 7days, 8 to 15 days, 16 to 30 days and over
60 days.

2.4. Statistical analysis

A descriptive analysis was applied using the mean,
standard deviation and frequency distribution of the
data. The Kolmogov-Smirnov test was used to analyse
the data distribution indicating a non-parametric dis-
tribution. The inferential statistical analysis sought to
identify possible differences in the awareness of postu-
ral habits, considering the three LBP dimensions evalu-
ated (at the present moment, in the last three months,
throughout life) using the Mann-Whitney U test. The
same procedure was used to compare the scores for each
gender. Considering the variables presented in percent-
age, the associations were analysed through the Chi-
square test, adopting a p = 0.05 level of significance.
The analyses were carried out with the use of The Sta-
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Fig. 1. Low back pain prevalence in young male and female people
(%).

tistical Package for Social Sciences (SPSS) software,
version 20.0.

3. Results

Of the 679 young people under evaluation, 37.26%
were boys and 62.74% were girls. The girls had already
started menstruating and most of them had their menar-
che when they were 12 years old (27.5%); 93.5% of the
participants did not smoke and 81.0% did not work. Re-
garding the prevalence of LBP in this group, the current
prevalence point was 27.2%, in the three-month period
it was 57.7% and 73.9% throughout life. Boys and girls
presented values that were significantly different for
the current prevalence (p = 0.005), for the three-month
period (p < 0.001) and throughout life (p < 0.001),
and a larger number of girls presented LBP at the three
moments (Fig. 1).

The participants did not present significant differ-
ences between genders regarding most of the pain char-
acteristics (age of onset, frequency, intensity, time of
retreat of the most intense LBP, seeing a doctor and
seeking treatment). The variable: presence of pain in
another region simultaneously with the LBP of highest
frequency was only observed in girls (p < 0.001). The
remaining characteristics of the group as related to LBP
are described in Table 1.

Differences were observed when comparing gender
in relation to the perception of postural habits, and the
girls usually showed more awareness of poor postural
habits than the boys, except for the lying down posture
and regarding disciplining by teachers related to student
body positions in the classroom. Boys and girls showed
significant differences with respect to their perceptions
of posture in a seated position (p < 0.001), on foot (p <
0.001) and in movement (p = 0.006) (Table 2).

For boys (Table 3), the postural habits of turning the
body, reducing lumbar lordosis or kyphosis in this re-
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Table 1
Descriptive data of low back pain in the last three months according to gender
Variables General Boys Girls p-value
Age — years, mean (SD) 16.23(0.89) 16.24 (0.91)  16.22 (0.89) 0.956
Onset of low back pain (LBP) — age
< 10 years’ old 5.80% 4.00% 6.80% 0.175
10 to 12 years 16.4% 20.1% 14.4%
13 to 15 years 67.7% 64.0% 69.7%
16 to 18 years 10.1% 12.0% 9.10%
Number of times LBP was felt
0-10 79.6% 78.2% 80.1% 0.656
12-30 10.5% 16.3% 8.20%
40-100 9.6% 5.4% 11.7%
LBP intensity (0-10 — AVS)
<4 27.6% 30.0% 26.6% 0.702
4-6 50.3% 47.3% 51.5%
>6 22.2% 22.7% 21.9%
Most intense pain time of retreat
Hours 12.4% 12.5% 12.4% 0.706
Up to 7 days 34.3% 41.8% 31.6%
8 tol5 days 18.5% 11.1% 21.3%
16 to 30 days 23.8% 19.4% 25.3%
31 to 60 days 9.10% 11.1% 8.30%
Over 60 days 1.90% 4.20% 1.00%
Pain in other regions simultaneously with the LBP
Yes 67.3% 52.7% 73.0% < 0.001
No 32.7% 47.3% 27.0%
*Other region with associated LBP
Cervical 54.9% 66.1% 56.5% -
Thoracic 100 % 95.8% 99.2%
Buttocks 54.6% 4.70% 54.2%
Thighs 89.1% 32.4% 90.1%
* Activity that triggered LBP
Lying down for a long time 23.60% 25.50% 23.20% -
Getting up from bed 20.70% 16.70% 21.80%
Sitting down for a long time 35.40% 33.70% 36.00%
Walking 28.70% 34% 27.20%
Putting on shoes 8.50% 9.10% 8.30%
Standing up for a long time 34.40% 25.10% 36.90%
Watching TV 9.70% 14.40% 9.70%
Using PC/tablet 19.60% 24.80% 17.90%
Carrying weight 60.60% 48% 57.60%
Bending the body forwards 19.80% 20.20% 19.70%
Doing housework 17.70% 2.70% 21.30%
Physical activity 19.10% 25.20% 17.50%
Other 2.50% - 3.20%
Visit to the doctor
Yes 13.80% 15.80% 12.90% 0.455
No 86.20% 84.20% 87.10%
LBP treatment
Yes 19.10% 21.10% 18.30% 0.536
No 80.90% 78.90% 81.70%

*The participants mentioned more than one region or activity; SD = standard deviation; AVS = analogue visual

scale.

gion when sitting in the classroom, in the same position,
rotating the body, not placing the feet on the ground
and watching TV or using the computer or other sim-
ilar devices in an inappropriate posture at home, are
all associated with LBP. Disciplining by teachers who
allow movement in the classroom was also significant
regarding LBP. On the other hand, proper thoracic sup-

port in the classroom, lying in a prone position in bed
and sitting in an appropriate position to watch TV or
use the computer or similar device, were significantly
associated with the absence of LBP.

For girls (Table 4), postural habits associated with
LBP were to tilt and rotate the body, cross the legs when
sitting in the classroom; and at home, tilting and rotat-
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Table 2

Description of postural perception considering scores awarded for dimension/posture by boys and girls

Score

Max/Min Scores/posture Boys Girls p-value
Classroom =+ 16 Sitting, mean (SD) 2.71 (4.78) 0.71 (5.57) < 0.001
Positive scores, n (%) 178 (70.36) 217 (50.94)
Negative scores, n (%) 75 (29.64) 209 (49.06)
+4 Standing up, mean (SD) 0.58 (2.26) —0.27 (2.30) < 0.001
Positive scores, n (%) 120 (47.43) 141 (33.10)
Negative scores, 1 (%) 133 (52.57) 285 (66.90)
+2 Carries out articular movements, mean (SD) 0.07 (1.40)  —0.23 (1.35) 0.006
Positive scores, n (%) 131 (51.78) 160 (37.56)
Negative scores, n (%) 122 (48.22) 266 (62.44)
Home + 16 Sitting down, mean (SD) 3.12 (4.96) 0.37 (5.41) 0.074
Positive scores, n (%) 178 (70.36) 206 (48.36)
Negative scores, n (%) 75 (29.64) 220 (51.64)
+6 Lying down, mean (SD) 0.54 (2.42) 1.12 (2.35) 0.101
Positive scores, n (%) 128 (50.59) 256 (60.09)
Negative scores, 1 (%) 125 (49.41) 170 (39.91)
+2 Carries out articular movements, mean (SD) —0.18 (1.39) —0.39 (1.38) 0.085
Positive scores, n (%) 115 (45.45) 156 (36.62)
Negative scores, n (%) 138 (54.54) 270 (63.38)
+4 Standing up, mean (SD) 0.85 (2.33) 0.03 (2.32) 0.471
Positive scores, n (%) 138 (54.54) 171 (40.14)
Negative scores, n (%) 115 (45.45) 255 (59.86)
+6 Posture when using the computer/similar or watching TV, mean (SD) —0.04 (2.68) —1.50 (2.81) 0.059*
Positive scores, n (%) 109 (43.08) 103 (24.18)
Negative scores, 1 (%) 144 (56.91) 323 (75.82)
Objects +4 Posture when carrying backpack, mean (SD) 2.05 (2.23) —1.83 (2.69) 0.782
Positive scores, n (%) 194 (76.68) 87 (20.42)
Negative scores, 1 (%) 59 (23.32) 339 (79.58)
+4 Posture when lifting objects from the floor, mean (SD) 0.40 (2.20) 0.34 (2.08) 0.206
Positive scores, n (%) 108 (42.69) 167 (39.20)
Negative scores, n (%) 145 (57.31) 259 (60.80)
Teacher +6 Disciplining of student body behaviour, mean (SD) —3.74(1.95) —4.09(1.76) 0.224
Positive scores, n (%) 7Q.77) 18 (4.22)
Negative scores, n (%) 246 (97.23) 408 (95.77)
TOTAL n (%) 253 (100) 426 (100)

Positive scores correspond to the perception of proper postural habits; negative scores correspond to the perception of poor postural habits; *trend;

SD = standard deviation.

ing the body, reducing lumbar lordosis or kyphosis in
this region, placing the feet on the floor when sitting,
distributing the body weight asymmetrically on the legs
when standing, inappropriate posture when lying down
or sitting to watch TV or use the computer or other sim-
ilar devices. Disciplining by teachers who allow student
movement in the classroom was also associated with the
complaint. On the other hand, the habits of sitting with
proper thoracic support in the classroom and at home,
with the feet placed on the floor in the classroom, and
an appropriate position to watch TV or use the com-
puter or other similar devices, and suitable support on
both legs when standing at home, were associated with
the absence of LBP.

The analyses of the association between postural
habits and LBP were carried out at three different mo-
ments (at present, in a three-month period and through-

out life) and the LBP throughout life was seen to have
more associations for both boys and girls.

4. Discussion

This was a cross sectional and retrospective study
that calculated the values for the prevalence of LBP,
27.2% at the present moment (moment of the survey),
57.7% in a three-month period (last three months),
and 73.9% throughout life, in 679 young people (15
to 18 years old), seeking to identify the associations
with postural habits noticed by the participants. A study
with a group of 546 Danish youngsters, representing
an age group similar to that used in this study, Skof-
fer et al. [27] found 51.3% prevalence of LBP in the
last three months and 64.8% throughout life; Smith et
al. [16] observed that 49.5% of 1126 17-year old Aus-
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tralian youngsters presented LBP. The values found in
the studies were different, but it is important to consider
that the methodologies, age groups, sample size and
operational definition of the pain were different. How-
ever, the high prevalence values strengthen the concern
with this health problem, since they mean that at least
1 of each 2 youngsters in the different studies (Brazil,
Denmark and Australia) aged up to 17/18 years old, had
already complained of LBP at some point in life.

The girls presented significantly higher values for
LBP prevalence and this difference in gender was also
observed in other studies [4,14,24,28]. Noll et al. [14]
reported that the poor postures of girls when carrying
out daily activities, including sleeping, sitting to write
or use the computer, watching TV, reading or study-
ing in bed, helped to explain these complaints. In this
study, in general the girls presented some awareness of
inappropriate postural habits, differently from the boys,
and significant differences were observed considering
the habits of sitting, standing and moving around the
classroom and when using the computer at home. How-
ever, poor postural habits adopted by most of the boys
were also observed. Therefore, other factors have been
suggested to explain the higher prevalence of LBP in
girls, such as hormonal alterations due to sexual mat-
uration prior to the boys, and the different kinds of
hormones released [1,29]. Regarding social and emo-
tional aspects, girls are more motivated to show their
feelings, to notice and express their complaints more
often [28,30]; considering behavioural habits, the girls
present lower levels of physical activity and spend more
time in sedentary activities [1,14] and in poor positions
that justify their complaints of pain [14].

The differences in the awareness of postural habits
adopted and in the prevalence of LBP found in this
study, when comparing boys and girls, reinforce the idea
that groups of pain rather than the pain itself should be
studied, and approached with specific measures for each
gender. Confirming these findings, Straker et al. [31]
reported the associations between pain and young peo-
ple’s postural habits, and emphasized the importance
of analysing these themes in clusters: boys and girls, as
carried out in this study.

Although significant differences in habits have been
noticed when comparing genders, the posture when
sitting with reduction in lumbar lordoses or kyphosis
in this region, turning and tilting of the body and not
placing the feet on the floor in the classroom and at
home, were all associated with LBP, while the habits
of maintaining proper thoracic support, maintaining
lumbar lordosis and placing the feet properly on the

ground in the classroom and at home were associated
with the absence of LBP for both genders.

Healthy postural habits are related to keeping the
alignment of the backbone so that minimum tension
is caused to this structure, with no waste of energy or
discomfort [15,32]. Young people who do not maintain
suitable alignment or remain long periods in the same
position have greater risks of feeling back pain due to
the increase in mechanical load and tension [32-34].
For this reason, the position adopted by young people
who sit for long periods in school has been investigated,
since it tends to cause musculoskeletal disorders, such
as trunk flexion and alterations in normal curves of the
backbone, such as flattening or kyphosis in the lumbar
region, causing overloads on the spinal discs, ligaments
and muscles [3,11,12].

Proper placement of the feet on the floor (referred to
by the girls) associated with pain seems to be incoher-
ent, since this position tends to promote the adoption
of a neutral posture [35]. In this case, feet support is
believed to be accompanied by another frequent pos-
ture common to young people, that of slump sitting.
While seated, they tend to lean the body backwards,
supporting the thoracic region against the back of the
chair and the sacrum on the seat, or even sitting with
no thoracic support, altering the lumbar position (in-
creasing lordosis or reducing the curvature) [4,5,12].
The participants of this study pointed out inappropriate
sitting and lying down habits to watch TV or to use the
computer, as being associated with LBP, while a good
sitting posture was associated with those who did not
present complaints.

In addition to the slump position, the use of com-
puters and other electronic devices while sitting pro-
motes biomechanical alterations such as cervical flex-
ion and tension of cervical muscles [6-8,10,31,36],
trunk flexion and pelvic tilt, which originate complaints
of discomfort and pain [10,11,22]. When using the
lying down supine position with stretched legs, the
psoas muscle becomes tense and increases the lumbar
load [37], also, the head is leaning forward due to the
cushion support which increases the stress on vertebral
structures [38]; in the prone position (lying belly down)
the lumbar region tends to be in hyperlordosis, also
overloading the vertebrae [4].

Standing with more weight on one leg was associated
with LBP, whereas standing with the weight distributed
equally on both legs was associated with the absence of
complaint. Although this is a posture frequently seen in
clinical practice, no studies were found on the standing
position with an asymmetrical distribution of the body
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weight on the two legs. This question of modifying
the distribution of body weight on the lower limbs is
assumed to have compensations in the upper regions,
pelvis and backbone.

No associations were found between LBP and the
posture adopted to sleep, however, the prone posture
was associated with the absence of pain in boys. This
data is different from literature findings in which this
position is not advised for involving increases in lumbar
lordosis [37] and vertebral rotation [39]. During sleep,
when the body is in a neutral position, the intervertebral
discs are hydrated and their elasticity restored, inap-
propriate posture might hamper this recovery [39] and
result in LBP [40,41].

The acquisition of inappropriate postural habits oc-
curs during childhood, and it is in this phase that pre-
ventative measures of education and intervention are
indicated [11,20,23]. The school seems to be the most
suitable place to implement these programs and the par-
ticipation of teachers is fundamental [20,42]. Regarding
disciplining from the teachers related to the students’
postural habits in the classroom, allowing and stimu-
lating movements were associated with LBP. This is
not in agreement with the literature, which advocates
that sitting for shorter periods, standing up and moving
around are measures to combat LBP. Therefore, teach-
ers should promote and encourage these more dynamic
habits [20]. The young people taking part in this study
may have interpreted this question in an equivocal way,
considering that inadequate postures, such as twisting
the trunk to talk to a colleague or slump sitting, are
permitted and not corrected by the teachers.

This study found no significant associations between
LBP and the habit of carrying a backpack or lifting ob-
jects up from the floor. However, other studies observed
that the use of backpacks asymmetrically was associ-
ated with LBP [13,14,27]. Regarding weight lifting, this
is one of the activities most noted as responsible for
LBP, and involves the object weight, the posture used
and the time of this activity [41].

This study had some limitations such as the use of a
self-reported questionnaires, which depended on inter-
pretation, memory and self-knowledge, and for being a
cross-sectional study, which did not allow the inference
of causality. Future studies should explore awareness of
postural habits involving a more thorough approach to
the young people’s perception of their postural habits,
emphasizing the sleeping position, distribution of body
weight on one or another leg while standing, and the
crossed legs position when sitting, due to few existing
studies. The knowledge of factors associated with LBP

makes it possible to adopt preventative and therapeu-
tic measures related to the education and guidance of
postures adopted for everyday activities. Longitudinal
studies are also suggested which follow young people
throughout their maturational period, analysing the in-
teractions between the several bio-morphological and
psychosocial variables related to their lifestyle.

5. Conclusions

The data produced by this study revealed that the
679 youngsters aged 15 to 18 years old reported a high
prevalence of LBP, especially the girls. The participants
with low back pain noticed some habits associated with
their pain, such as rotating and tilting the body, main-
taining the lumbar region with a reduction of lordosis or
kyphosis (flexion), not placing their feet on the ground
and crossing their legs when sitting in the classroom
or at home, watching TV or using the computer sitting
or lying down with a poor posture and distributing the
body weight asymmetrically on the legs when standing.

Strategies for the prevention and rehabilitation of
LBP in young people should be based on the educa-
tion and guidance of postural habits adopted in daily
activities.
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