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The Relationship between Low Back Pain and Sport Practice in

Young People

Josep Vidal-Conti’

Exercise and Sports Science Research Group, University of Balearic Islands

Abstract: The purpose of the present study is to analyse the incidence of back pain in young people aged 10-12,
considering participation in sport, the type of sport practised, the frequency of practice and the possible differences
between genders.

The study covered 2,270 students (1,214 boys and 1,056 girls) aged 10-12 in Majorca. The sample was selected from
different clusters (schools) by means of convenience sampling. The questionnaire and data collection method were
validated beforehand through test-retest.

The results obtained show that the incidence of back pain reaches 38.3% (34.5% for boys and 42.8% for girls). There
were significant relationships between back pain and sport practice, a positive one in boys and a negative one in girls,
which can be explained by the fact that the two groups practised different sports. The highest incidence of back pain was
detected among children who practised volleyball, gymnastics and swimming for over 4 hours a week, as well as among
those who practised rhythmic gymnastics.

Based on the results obtained, the study suggests that back pain is a malaise affecting the young population, especially
females, in a considerable way, and that the type of sport as well as the frequency of practice determined whether a

given sport can be a risk factor associated with back pain.
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INTRODUCTION

Low back pain is defined as pain and discomfort,
localised below the costal margin and above the
inferior gluteal folds, with or without leg pain.
Nonspecific (common) low back pain is defined as low
back pain not attributed to recognisable, known specific
pathology [1]. At present, back pain is a common
phenomenon with great relevance in public health [2],
and yet, it has been described as a public health
problem in children and adolescents only on a few
occasions [3].

Non-specific back pain is very infrequent among
children under the age of 7 [4]; nevertheless, a study
with a broad methodological approach carried out in
Majorca proved that as many as 59.9% of boys and
69.3% of girls aged 13-15 have already experienced it
[5]. Different studies [6,7] show that back pain
incidence in the adolescent period has risen by 10 to
13%. The existence of a back pain episode is a sign
foretelling future problems of this type [8,9], and
therefore the prevention of back pain among young
people should be central to tackling this problem.

The risk of developing back pain depends on
multiple factors. Variables such as gender [5,10], age
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[6,7], body mass index [11], psychosocial factors [9,12],
time spent sitting or watching TV [13,14], physical
fitness [15,16] and carrying excessively heavy school
backpacks [17,18] have been suggested and identified
as related factors, even though the findings of some
studies concerned with their actual influence are
contradictory.

Another factor associated with back pain is physical
activity. The relationship between the two is curvilinear
in adolescents, considering that low and high values of
physical activity are associated with an increased risk
of back pain [19], but some studies presented different
results [4,20].

Certain types of physical activity have also been
linked to risk of back pain in adolescents. Namely, the
risk is greater for activities placing increased stress on
the lower back, such as gymnastics, rowing, wrestling,
diving and American football [21]. It must be noted that
there are certain physical activities, such as team
sports, in which the participants' age is taken into
account and, consequently, the rules are adapted.
However, there are also activities, such as gymnastics,
in which adaptations to children's needs are limited.

Determining which particular sport can represent
benefit or risk with respect to back pain would allow a
preventive selection according to a person's
characteristics (age, gender or other existing
associated risk factors). The objective of this study is to
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analyse the incidence of back pain among children
aged 10-12, depending on participation in sport, the
type of sport practised, the frequency of practice and
possible differences between genders.

MATERIAL AND METHODS

The population participating in the study was 5th
and 6th grade primary school students from Majorca.
The sample size calculation for an infinite population
has determined a theoretical sample of 1,066
participants, with a reliability level of 95% and pre-
determined sampling error of 3%. The study covered
the final sample of 2,270 participants (sampling error of
2%) aged 10-12, of whom 1,214 were boys (53.5%)
and 1,056 were girls (46.5%), with a mean age of 11.1
(24.1% were 10 years old, 43.3% were 11 years old
and 32.6% were 12 years old) (Table 1).

The sample was selected from different clusters
(schools) by means of convenience sampling. All
schools in Majorca received a letter inviting them to
participate in the study and informing them about the
characteristics and objectives of the study. All
participants (students, teachers and parents) were
informed about the purpose of the study and its
procedure. Moreover, students' parents or tutors were
requested to give their consent for children to
participate in the study.

The questionnaire and data collection methodology
were validated beforehand in a two-phase study [22].
The pilot phase focused on the questionnaire's

Table 1: Characteristics of the Sample by Gender

understandability and the viability of data collection
methodology. The validation phase, on the other hand,
focused on reliability, internal coherence and validity of
the questionnaire. Interclass Correlation Coefficients
with values between 0.83 and 0.88 were employed in
order to compare different quantitative variables, and
kappa values in the range of 0.88 to 1 were calculated
to evaluate the consistency of qualitative variables.

The questionnaire students filled in was based on
one used in a previous study in Majorca [23], and data
were included about the prevalence of back pain
understood as the percentage of individuals from a
given population who have suffered from back pain
during a determined period of time [24].

The data related to back pain included lifetime and
last 7-day prevalence (never/just once/sometimes/
frequently/almost constantly).

The main data concerning potential risk factors
included: gender (male/female), age (the year of birth),
sport practice (football, basketball, swimming, cycling,
tennis, rhythmic  gymnastics/gymnastics, futsal,
athletics, volleyball, martial arts, handball and three
additional open options), frequency of sport practice
(less than 2 hours a week, 2—4 hours, more than 4
hours), federated sport practice (yes/no), weight (kg)
and height (cm).

In order to compare qualitative variables, chi-
squared test and t-test were used for continuous
variables. The established significance level was

Boys Girls Total Sign.
Participants 1,214 1,056 2,270
x’=1.053
Age (mean) 11.10 11.07 11.09 P=0.591
LBP Prevalence
. %°=16.138
- Lifetime 34.5% 42.8% 38.3%
P=0.000
x’=7.624
- Last 7 days 11.8% 15.8% 13.6%
P=0.007
Sport practice:
No 18.2% 38.3% 27.5%
x’=143.597
< 2 hours/week 21.2% 22.7% 21.9%
P=0.000
2-4 hours/week 27.5% 21.3% 24.6%
> 4 hours/week 33.1% 17.7% 25.9%
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p<0.05. In cases where the normality assumption was
not met, relevant non-parametric tests were employed.
All the analyses were carried out using SPSS-21
statistics package for Windows.

RESULTS

The results obtained from the questionnaire
demonstrated a lifetime prevalence of back pain of
38.3%, which means that 1,450 out of 2,223
participants stated that they had suffered from back
pain at least once in their lives. Last 7-day prevalence
reached 13.6%. The results show that 65.5% (n=778)
of boys had never suffered from back pain, compared
to 57.2% (n=593) of girls (x°=16.138, p<0.001) (Table
1).

With respect to leisure sport practice, 72.5% of
participants indicated that they practised at least one
sport regularly: 21.9% for less than 2 hours a week,
24.6% for 2—4 hours a week, and 24.6% for more than
4 hours a week. The difference between genders was
quite significant—sport practice was more widespread
among boys, reaching 81.8%, compared to 61.7% in
the case of girls (Table 1).

When current or past back pain is associated with
sport practice or the lack of physical activity, the results
are not significantly different (p=0.591). However,
Table 2 presents the results associating back pain and
sport practice by gender. In the case of boys, 32.8% of
those who practised sports had experienced back pain,
compared to 41.9% of those who did participate in any
sports (p=0.014). The opposite occurs in the case of
girls; the ones who practised sports suffered from more
back pain (45.8%) than the ones who did not engage in
any activity (37.8%) (p=0.014).

Given the results, it is essential to analyse the type
of sports practised by boys and girls. The most popular
sports among boys were: football (n=576, 47.4%),
basketball (n=158, 13%), tennis (n=123, 10.1%),
martial arts (n=109, 9%), swimming (n=136, 12.9%),

cycling (n=61, 5.8%), futsal (n=62, 5.1%), handball
(n=45, 3.7%), gymnastics (n=27, 2.2%), volleyball
(n=17, 1.4%), athletics (n=15, 1.2%) and other sports
(n=36, 3%).

On the other hand, the most frequently practised
sports among girls were: rhythmic gymnastics (n=161,
15.2%), basketball (n=127, 12%), tennis (n=87, 8.2%),
swimming (n=88, 7.2%), cycling (n=84, 6.9%), football
(n=56, 6.2%), volleyball (n=59, 5.6%), martial arts
(n=54, 5.1%), handball (n=36, 3.4%), athletics (n=29,
2.7%), futsal (n=11, 1.1%) and other (n=76, 7.2%). The
differences between sports practised by boys and girls
suggest that the incidence of back pain should be
analysed according to the type of sport and the
frequency of practice (Table 3). The sports with the
greatest incidence of back pain were rhythmic
gymnastics (47.8%), volleyball (47.4%) and handball
(45.7%).

As far as the frequency of practice is concerned, it
can be observed that in the case of sports such as
volleyball, basketball and gymnastics, frequent practice
provoked a rise in the incidence of back pain. The most
recurrent tendency is that moderate sport practice (2—4
hours a week) resulted in the highest back pain index,
as in the case of handball, cycling, martial arts and
football. The sports associated with the lowest levels of
back pain in moderate practice were: swimming, tennis,
athletics and futsal. On the other hand, in sports such
as rhythmic gymnastics, frequent practice was
associated with greater back pain incidence (Table 3).
It is noteworthy that the greatest back pain incidence
indices appear among those participants who practised
volleyball, gymnastics and swimming for more than 4
hours a week, and those who practised rhythmic
gymnastics.

DISCUSSION

The results of the study show a high lifetime
prevalence of back pain; however, they are similar to

Table 2: LBP Lifetime Prevalence by Sport Practice and Gender
Gender Sport practice Ever suffered LBP Sign.
No Yes

Boys No 125 (58.1%) 90 (41.9%) X2:6.373

Yes 653 (67.2%) 319 (32.8%) P=0.014

Girl No 245 (62.2%) 149 (37.8%) X2:6.348
Iris

Yes 348 (54.2%) 294 (45.8%) P=0.014

Total No 370 (60.8%) 239 (39.2%) X2:0.299
otal

Yes 1001 (62.0%) 613 (38.0%) P=0.591
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Table 3: LBP Lifetime Prevalence by Sports and Practice Frequency

Sport Total <2h/w 2 —4dh/w >4 hiw Sign.
x°=6.793
Rhythmic gymnastics 75 (47.8%) 47 (57.3%) 25 (39.1%) 3 (27.3%) b0 '033
x°=2.459
Volleyball 36 (47.4%) 14 (42.4%) 18 (47.4%) 4 (80.0%)
P=0.292
x°=0.413
Handball 37 (45.7%) 17 (45.9%) 18 (47.4%) 2 (33.3%)
P=0.813
. %’=0.300
Cycling 62 (43.1%) 35 (41.7%) 20 (46.5%) 7 (41.2%)
P=0.861
o x°=4.068
Swimming 94 (42.9%) 60 (47.2%) 27 (34.2%) 7 (53.8%)
P=0.131
_ x°=0.525
Tennis 85 (41.5%) 43 (43.9%) 30 (38.5%) 12 (41.4%)
P=0.769
_ x°=0.599
Athletics 18 (40.9%) 11 (45.8%) 5 (33.3%) 2 (40.0%)
P=0.741
x°=4.076
Basketball 105 (37.4%) 34 (30.6%) 37 (39.4%) 34 (44.7%)
P=0.130
x°=0.760
Futsal 26 (36.6%) 16 (41.0%) 6 (30.0%) 4 (33.3%)
P=0.684
4 x’=5.073
Martial arts 57 (35.4%) 18 (26.5%) 34 (44.2%) 5 (31.3%)
P=0.079
x°=0.725
Football 191 (30.5%) 72 (30.6%) 67 (32.2%) 52 (28.3%)
P=0.696
. x’=5.125
Gymnastics 5 (19.2%) 1(9.1%) 2 (16.7%) 2 (66.7%) b0.077

the numbers in the rest of Europe, in spite of possible
environmental and cultural differences [25]. It must be
emphasised that significant differences were detected
between genders, in accordance with the opinions
voiced by the majority of the scientific community, who
claim that girls exhibit greater incidence values than
boys as far as the occurrence of back pain episodes is
concerned [5,10,11,14,20]. There are no existing
studies demonstrating greater incidence of back pain
among boys, but there are some in which no significant
differences were found [26,27].

The present study focused on sport as risk factor
associated with back pain among young people without
finding a relationship between the two, in line with
research conducted by Diepenmaat et al. [2006] and
Mogensen et al. [2007]. In contrast, other studies
[21,28-30] established that competitive sports and high
levels of physical activity are associated with an
increase in back pain. In a recent study [31], the
incidence of acute and non-acute back pain in a group
of athletes reached 34.9% and 20.1% respectively,
compared to 21.3% and 3.2% in a group of non-

athletes. A third possibility is that greater amounts of
physical activity are associated with lower incidence of
back pain [32]. These inconsistent results require a
more profound analysis, going beyond the mere
presence or absence of physical activity in relation to
back pain. Each sport discipline or group of sports
should be analysed individually, and the variable of
gender should be included in research.

Swimming has been traditionally recommended to
prevent and treat back pain based on the proven
benefits of aquatic exercise [33]. From the
biomechanical point of view, only the butterfly stroke
can provoke recurrent back pain or spondylosis [34].
According to a study of professional swimmers [35],
there are no differences in back pain prevalence
between amateur and professional swimmers.
However, a prevalence of degenerative disc disease
has been observed among the latter.

Football was the most popular sport among boys
and it is associated with the lowest back pain incidence
index, not counting gymnastics, for which the sample
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was very small. It has been proven that the practice of
football as leisure activity (2 hours a week, or 2
sessions of an hour each) reduces the risk of back
injury [36]. Nevertheless, intense practice of football is
associated with the risk of developing back pain [37].

Rhythmic gymnastics was the most commonly
practised sport among girls and, regardless of the
frequency of practise, it was also associated with the
highest back pain incidence index. This sport discipline
exposes the spinal column to repeated hyperexten-
sions and it is related to suffering spondylosis.
Gymnastics is regarded as the most dangerous sport
for the spine [38,39].

Volleyball, preceded by rhythmic gymnastics, was
the second sport with the highest incidence. Previous
studies [28] already established a link between
volleyball practice and back pain.

On the other hand [31], sports such as judo,
gymnastics, rugby, badminton, athletics and golf were
associated with acute back pain, while rugby, judo,
golf, athletics and volleyball were associated with non-
acute pain.

With regard to gender, the results of the present
study show an inverse relationship between sport
practice and back pain in boys, and a direct
relationship in girls. Studies [40,41] demonstrated that
men reporting high levels of physical activity had a
lower incidence of back pain, in contrast to those
leading a sedentary lifestyle, who showed a higher
incidence.

In the case of women, a study [42] found that those
engaging in infrequent, but intense physical activity
manifested the highest incidence index of back pain.

This data proves that the differences between
genders are clear and that the type of sport practised
as well as the frequency of practice determined
whether a given sport discipline can constitute a risk
factor associated with back pain. According to the
present study, the sports with the highest incidence
were rhythmic gymnastics and volleyball, both
predominantly practised by women.

One of the strengths of the present study was the
sample size, allowing an analysis of back pain
incidence for each sport. On the other hand, the
limitations of the study included a possibility that some
boys or girls suffering from back pain preferred to
choose a specific sport discipline, such as swimming. It

is essential to perform prospective studies to determine
the direction of these associations. Moreover, it is
necessary to obtain greater samples for some specific
sport disciplines to draw more reliable conclusions that
could be contrasted with other studies.

It is clear that effective early prevention programs
could have invaluable impact on both social health and
the economy, comparable to “anti-smoking” or “anti-
cholesterol” campaigns, but current published data
involving purely educational programs are not
convincing, especially with regard to their long-term
effect [43].

Based on the results obtained, this study suggests
that back pain is a malaise affecting young population
in a considerable way. Schools and sports clubs in their
training phase are the most suitable institutions to
participate in back pain prevention and health
promotion, considering that they stand for constant
learning and provide a highly favourable context —a
place where children spend most of their time in
constant interaction with their peer group. To achieve
this, both teachers and sports coaches require
appropriate training. Postural education programmes
as a preventive measure against back pain are a useful
and effective tool, as shown in studies carried out with
boys and girls aged 9 [44], 10-12 [45], and 10-11 [3].

REFERENCES

[1] Burton AK, Balague F, Cardon G, Eriksen HR, Henrotin Y,
Lahad A, et al. Chapter 2. European guidelines for
prevention in low back pain: November 2004. Eur Spine J
2006; 15(Suppl 2): S136-68.
http://dx.doi.org/10.1007/s00586-006-1070-3

[2] Dagenais S, Caro J, Haldeman S. A systematic review of low
back pain cost of illness studies in the United States and
internationally. Spine J 2008; 8(1): 8-20.
http://dx.doi.org/10.1016/j.spinee.2007.10.005

[3] Cardon G, De Bourdeaudhuij I, De Clercq D. Knowledge and
perceptions about back education among elementary school
students, teachers, and parents in Belgium. J Sch Health
2002; 72(3): 100-106.
http://dx.doi.org/10.1111/j.1746-1561.2002.tb06524.x

[4] Taimela S, Kujala UM, Salminen JJ, Viljanen T. The
prevalence of low back pain among children and
adolescents. A nationwide, cohort-based questionnaire
survey in Finland. Spine (Phila Pa 1976) 1997 May 15;
22(10): 1132-1136.

[5] Kovacs FM, Gestoso M, Gil del Real MT, Lopez J, Mufraggi
N, Mendez JI. Risk factors for non-specific low back pain in
schoolchildren and their parents: a population based study.
Pain 2003; 103(3): 259-268.
http://dx.doi.org/10.1016/S0304-3959(02)00454-2

[6] Balague F, Troussier B, Salminen JJ. Non-specific low back
pain in children and adolescents: risk factors. Eur Spine J
1999; 8(6): 429-438.
http://dx.doi.org/10.1007/s005860050201

[7] Harreby M, Nygaard B, Jessen T, Larsen E, Storr-Paulsen A,
Lindahl A, et al. Risk factors for low back pain in a cohort of




72 International Journal of Orthopedics and Rehabilitation, 2014 Vol. 1, No. 2 Josep Vidal-Conti
1389 Danish school children: an epidemiologic study. Eur 199.

Spine J 1999; 8(6): 444-450. http://dx.doi.org/10.1093/eurpub/9.3.194
http://dx.doi.org/10.1007/s005860050203 [24] Burton AK, Clarke RD, McClune TD, Tillotson KM. The

[8] Chiang HY, Jacobs K, Orsmond G. Gender-age natural history of low back pain in adolescents. Spine (Phila
environmental associates of middle school students' low Pa 1976) 1996; 21(20): 2323-2328.
back pain. Work 2006; 26(1): 19-28. [25] Mogensen AM, Gausel AM, Wedderkopp N, Kjaer P,

[9] Diepenmaat AC, van der Wal MF, de Vet HC, Hirasing RA. Leboeuf-Yde C. Is active participation in specific sport
Neck/shoulder, low back, and arm pain in relation to activities linked with back pain? Scand J Med Sci Sports
computer use, physical activity, stress, and depression 2007; 17(6): 680-686.
among Dutch adolescents. Pediatrics 2006; 117(2): 412-416. http://dx.doi.org/10.1111/j.1600-0838.2006.00608.x
http://dx.doi.org/10.1542/peds.2004-2766 [26]  Leboeuf-Yde C, Kyvik KO. At what age does low back pain

[10] Siambanes D, Martinez JW, Butler EW, Haider T. Influence become a common problem? A study of 29,424 individuals
of school backpacks on adolescent back pain. J Pediatr aged 12-41 years. Spine (Phila Pa 1976) 1998; 23(2): 228-
Orthop 2004; 24(2): 211-217. 234.
http://dx.doi.org/10.1097/01241398-200403000-00015 [27] Sato T, Ito T, Hirano T, Morita O, Kikuchi R, Endo N, et al.

[11] Korovessis P, Koureas G, Zacharatos S, Papazisis Z. Low back pain in childhood and adolescence: a cross-
Backpacks, back pain, sagittal spinal curves and trunk sectional study in Niigata City. Eur Spine J 2008; 17(11):
alignment in adolescents: a logistic and multinomial logistic 1441-1447.
analysis. Spine (Phila Pa 1976) 2005; 30(2): 247-255. http://dx.doi.org/10.1007/s00586-008-0788-5

[12] Kopec JA, Sayre EC. Stressful experiences in childhood and [28] Balague F, Nordin M, Skovron ML, Dutoit G, Yee A,
chronic back pain in the general population. Clin J Pain 2005; Waldburger M. Non-specific low-back pain among
21(6): 478-483. schoolchildren: a field survey with analysis of some
http://dx.doi.org/10.1097/01.ajp.0000139909.97211.el associated factors. J Spinal Disord 1994; 7(5): 374-379.

[13] Gomez MT, Izquierdo E, De Paz JA, Gonzélez M. Influencia [29] Cardon G, Balague F. Low back pain prevention's effects in
del sedentarismo en las desviaciones raquideas de la schoolchildren. What is the evidence? Eur Spine J 2004;
poblacién escolar de Ledn. Revista Internacional de 13(8): 663-679.

Medicina y Ciencias de la Actividad Fisica y el Deporte 2002; http://dx.doi.org/10.1007/s00586-004-0749-6
2(8): 244-252. [30] Hangai M, Kaneoka K, Okubo Y, Miyakawa S, Hinotsu S,

[14] Sheir-Neiss Gl, Kruse RW, Rahman T, Jacobson LP, Pelli Mukai N, et al. Relationship between low back pain and
JA. The association of backpack use and back pain in competitive sports activities during youth. Am J Sports Med
adolescents. Spine (Phila Pa 1976) 2003; 28(9): 922-930. 2010; 38(4): 791-796.

[15]  Limon S, Valinsky LJ, Ben-Shalom Y. Children at risk: risk http://dx.doi.org/10.1177/0363546509350297
factors for low back pain in the elementary school [31] Sato T, Ito T, Hirano T, Morita O, Kikuchi R, Endo N, et al.
environment. Spine (Phila Pa 1976) 2004; 29(6): 697-702. Low back pain in childhood and adolescence: assessment of

[16]  Kratenova J, Zejglicova K, Maly M, Filipova V. Prevalence sports activities. Eur Spine J 2011; 20(1): 94-99.
and risk factors of poor posture in school children in the http://dx.doi.org/10.1007/500586-010-1485-8
Czech Republic. J Sch Health 2007; 77(3): 131-137. [32] Harreby M, Hesselsoe G, Kjer J, Neergaard K. Low back
http://dx.doi.org/10.1111/j.1746-1561.2007.00182.x pain and physical exercise in leisure time in 38-year-old men

[17]  Devroey C, Jonkers |, de Becker A, Lenaerts G, Spaepen A. and women: a 25-year prospective cohort study of 640
Evaluation of the effect of backpack load and position during school children. Eur Spine J 1997; 6(3): 181-186.
standing and walking using biomechanical, physiological and http://dx.doi.org/10.1007/BF01301433
subjective measures. Ergonomics 2007; 50(5): 728-742. [33] Dundar U, Solak O, Yigit I, Evcik D, Kavuncu V. Clinical
http://dx.doi.org/10.1080/00140130701194850 effectiveness of aquatic exercise to treat chronic low back

[18] Schwebel DC, Pitts DD, Stavrinos D. The influence of pain: a randomized controlled trial. Spine (Phila Pa 1976)
carrying a backpack on college student pedestrian safety. 2009; 34(14): 1436-1440.

Accid Anal Prev 2009; 41(2): 352-356. [34] Nyska M, Constantini N, Cale-Benzoor M, Back Z, Kahn G,
http://dx.doi.org/10.1016/j.aap.2009.01.002 Mann G. Spondylolysis as a cause of low back pain in

[19]  Auvinen J, Tammelin T, Taimela S, Zitting P, Karppinen J. swimmers. Int J Sports Med 2000; 21(5): 375-379.
Associations of physical activity and inactivity with low back http://dx.doi.org/10.1055/5-2000-3780
pain in adolescents. Scand J Med Sci Sports 2008; 18(2): [35] Kaneoka K, Shimizu K, Hangai M, Okuwaki T, Mamizuka N,
188-194. Sakane M, et al. Lumbar intervertebral disk degeneration in
http://dx.doi.org/10.1111/j.1600-0838.2007.00672.x elite competitive swimmers: a case control study. Am J

[20]  Gunzburg R, Balague F, Nordin M, Szpalski M, Duyck D, Bull Sports Med 2007; 35(8): 1341-1345.

D, et al. Low back pain in a population of school children. Eur http://dx.doi.org/10.1177/0363546507300259
Spine J 1999; 8(6): 439-443. [36] Pedersen MT, Randers MB, Skotte JH, Krustrup P.
http://dx.doi.org/10.1007/s005860050202 Recreational soccer can improve the reflex response to

[21]  Fritz JM, Clifford SN. Low back pain in adolescents: a sudden trunk loading among untrained women. J Strength
comparison of clinical outcomes in sports participants and Cond Res 2009; 23(9): 2621-2626.
http://dx.doi.org/10.4085/1062-6050-45.1.61 [37] Bejia I, Abid N, Ben Salem K, Letaief M, Younes M, Touzi M,

[22]  Palou P, Kovacs FM, Vidal J, Gili M, Borras PA, Gestoso M, et al. Low back pain in a cohort of 622 Tunisian
et al. Validation of a questionnaire to determine risk factors schoolchildren and adolescents: an epidemiological study.
for back pain in 10-12 year-old school children. Gazzetta Eur Spine J 2005; 14(4): 331-336.

Medica lItaliana. Archivio per le Scienze Mediche 2010; http://dx.doi.org/10.1007/s00586-004-0785-2
169(5): 199-205. [38] Sward L, Hellstrom M, Jacobsson B, Nyman R, Peterson L.

[23] Gil del Real MT, Kovacs FM, Gestoso M, Mufraggi N, Disc degeneration and associated abnormalities of the spine
Diéguez JM, Balearic Pain Group. Evaluation of two in elite_gymnasts. A magnetic resonance imaging study.
questionnairesto determine exposure to risk factorsfor non- Spine (Phila Pa 1976) 1991; 16(4): 437-443.
specific low back pain inMallorcan schoolchildren and their [39] Harringe ML, Renstrom P, Werner S. Injury incidence,

parents. European journal of public health 1999; 9(3): 194-

mechanism and diagnosis in top-level teamgym: a



Low Back Pain and Sport Practice

International Journal of Orthopedics and Rehabilitation, 2014 Vol. 1, No.2 73

[40]

[41]

[42]

prospective study conducted over one season. Scand J Med
Sci Sports 2007; 17(2): 115-119.

Leino PI. Does leisure time physical activity prevent low back
disorders? A prospective study of metal industry employees.
Spine (Phila Pa 1976) 1993; 18(7): 863-871.

Videman T, Sarna S, Battie MC, Koskinen S, Gill K,
Paananen H, et al. The long-term effects of physical loading
and exercise lifestyles on back-related symptoms, disability,
and spinal pathology among men. Spine (Phila Pa 1976)
1995; 20(6): 699-709.

Mortimer M, Wiktorin C, Pernol G, Svensson H, Vingard E,
MUSIC-Norrtalje study group. Musculoskeletal Intervention
Center. Sports activities, body weight and smoking in relation
to low-back pain: a population-based case-referent study.

[43]

[44]

[45]

Scand J Med Sci Sports 2001; 11(3): 178-184.
http://dx.doi.org/10.1046/].1524-4725.2001.110308.x

Lazary A, Szoverfi Z, Szita J, Somhegyi A, Kumin M, Varga
PP. Primary prevention of disc degeneration-related
symptoms. Eur Spine J 2014; 23(Suppl 3): S385-93.
http://dx.doi.org/10.1007/s00586-013-3069-x

Mendez FJ, Gomez-Conesa A. Postural hygiene program to
prevent low back pain. Spine 2001; 26(11): 1280-1286.
http://dx.doi.org/10.1097/00007632-200106010-00022

Vidal J, Borras PA, Ortega FB, Cantallops J, Ponseti X,
Palou P. Effects of postural education on daily habits in
children. Int J Sports Med 2011; 32(4): 303-308.
http://dx.doi.org/10.1055/s-0030-1270469

Received on 04-07-2014

DOI: http://dx.doi.org/10.12974/2313-0954.2014.01.02.7

© 2014 Josep Vidal-Conti; Licensee Savvy Science Publisher.
This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in

any medium, provided the work is properly cited.

Accepted on 25-07-2014

Published on 17-12-2014



