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Abstract

Background The prevalence of back and neck pain is common in children and adolescents, and in some series the
numbers are alarming. Various risk factors have been identified, although some are controversial.

Objective To determine the prevalence of neck and back pain in children and adolescents and to investigate the
potential association with various risk factors identified in the literature.

Methods We established a questionnaire targeting parents of children and adolescents aged between 6 and

18 years old in Tunisia. The recruitment of participants was done online using the Google Forms application. The
questionnaire was divided into 2 parts: Part one collected the sociodemographics characteristics of the participants
:age, gender, body mass index (BMI), exposure to passive smoking, the practice of a physical activity, puberty status
and age at puberty if applicable, type and weight of the schoolbag, mean daily time spent on electronic devices, type
of school the child attends (private/public), mode of transport from home to school, parental history of neck and/

or back pain (mid or low back pain (LBP)), posture of the sitting position of the child, and finally whether the child
reports neck/ back pain. The second part was aimed at parents whose child reported neck and/or back pain. We asked
about the weekly frequency of neck/back pain, school absenteeism due to neck/back pain, whether it prevented

the child from practicing physical activity and, finally, whether the child had ever seen a doctor/chiropractor/
physiotherapist for their neck/back pain.

Results Eighty-eight children (45 females, 43 males) were enrolled. Mean age was 11.9+ 3.8 years [6-18]. Mean BM|I
was 18.8+4.2 [15.8-35.5]. Thirty-four (38.6%) were pubescent. Twenty-five (28.4%) children were exposed to passive
smoking. Parental history of spine pain was found in 58% of cases. A poor sitting position was noted in n=49 (55.7%).
Mean daily screen time was 88.3+75.56 min [0-360]. Prevalence of spine pain was 44% (n=39) distributed as follows:
neck pain (n=21, 23.8%), mid back pain (n=15, 17%), LBP (n=26, 29.5%), neck, mid back and low back pain (n=4,
4.5%) Professional help seeking for spine pain in children was reported by 15 participants (25.3%). Among them,
20.3% visited a physician and 5% consulted a chiropractor or physiotherapist. A significant correlation was found
between spine pain and age (p=0.006) and BMI (p=0.006). A significant association was found between LBP and
exposure to passive smoking, puberty status, type of school bag and poor posture. A positive parental history of spine
pain was significantly associated with the presence of spine pain in their children with p=0.053 (neck pain), p=0.013
(back pain) and p<0.00 (LBP) respectively. A significant association was found between the presence of spine pain
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and school absenteeism, participation in sports, consultation with a doctor or physiotherapist/chiropractor (p <0.0001

respectively).

Conclusion The prevalence of spinal pain was frequent in our series. A positive parental history of spinal pain, a bad
posture while sitting, passive smoking, use of backpack, higher age and higher BMI were potential associated factors.

Keywords Back pain, Children, Pediatric rheumatology, LBP in children

Introduction

Chronic pain, previously thought to be a condition that
predominantly affects adults, has recently drawn consid-
erable attention in relation to children and adolescents.
This phenomenon has sparked increasing interest within
academic circles [1] and its prevalence is estimated to be
between 11 and 38% depending on the underlying etiol-
ogy of the pain [2].

One of the most common types of chronic pain in
children and adolescents is spine pain which has been
reported to affect up to 74% of this population [3, 4].
This is a higher rate than known pediatric health issues
like asthma, abdominal pain, drug use and road injury
[5]. Spine pain in children and adolescents is particu-
larly relevant as it has long-term implications, including
decreased participation in physical activities and poorer
performance in school [6]. In fact, neck pain and other
musculoskeletal diseases were identified respectively as
the 4th and 10th most prevalent health conditions caus-
ing disability for adolescents aged between 15 and 19
years old [5]. Moreover, back pain in children and ado-
lescents is particularly concerning, as it is associated with
future back pain in adulthood [7].

The prevalence is on the rise, in part due to heightened
awareness and detection of chronic pain in children and
recognition of its impact. Indeed, studies indicate that
prevalence rates of back pain in children and adolescents
have increased over time and a meta-analysis showed
higher prevalence rates in recent studies compared to
earlier ones, highlighting the urgent need for effective
screening and intervention strategies [4].

This study aims to establish prevalence of spine pain
among tunisian children and adolescents and to identify
the possible related factors.

Methods

This is a cross-sectional study including children and
adolescents aged 6 to 18 years and/or their parents in
Tunisia. Participants were recruited online using the
Google Forms application.

The questionnaire was divided into 2 parts: Part one
collected the following characteristics of the participants
: age, gender, body mass index (BMI), exposure to passive
smoking, the practice of a physical activity (marked as a
yes or no question), puberty status and age at onset, type
and weight of the schoolbag, mean daily time spent on

electronic devices, type of school the child attends (pri-
vate or public), mode of transport from home to school,
parental history of spine pain (neck and/or mid back pain
and/or low back pain (LBP)), posture of the sitting posi-
tion of the child (good or bad), and finally whether the
child reports spine pain (marked as a yes or no question).

The second part was intended at participants whose
child had reported spine pain. We asked about the weekly
frequency of spine pain, school absenteeism due to spine
pain, whether it prevented the child from engaging in
physical activity (PA) and finally, whether the child had
ever seen a doctor/chiropractor/physiotherapist for their
spine pain.

The parents were asked to complete the questionnaire
once for each of their children (if they have more than
one child).

All statistical analyses were performed using the Statis-
tical Package for Social Sciences (SPSS) version 25.0. A
descriptive study was primarily conducted, with simple
and relative frequencies calculated for qualitative vari-
ables and means and standard deviations for quantita-
tive variables. The association between qualitative and
quantitative variables was assessed using Student’s t test.
Correlation was assessed using Pearson’s correlation
coefficient (r). A significance level of p<0.05 was consid-
ered for all statistical tests.

Results

Characteristics of the patients

Eighty-eight children (45 females, 43 males) were
enrolled. Mean age was 11.9+3.8 years [6—18]. Mean
BMI was 18.8+4.2 [15.8-35.5]. Thirty-four (38.6%) were
pubescent. Mean age at onset of puberty was 12.5%+1.5
years [10-16]. Twenty-five (28.4%) children were exposed
to passive smoking. Parental history of spine pain was
found in 58% of cases. A poor sitting position was noted
in 49 patients (55.7%). Mean daily screen time was
88.3£75.56 min [0-360].

Prevalence and characteristics of spine pain

Prevalence of spine pain was 44% (n=39) distributed as
follows: neck pain (n=21, 23.8%), mid back pain (n=15,
17%), LBP (n=26, 29.5%), neck, mid back and low back
pain (n=4, 4.5%). During the last week, mean frequency
of spine pain was 1.9+1.5 times [0-7]. Three children
reported missing school due to spine pain. The truancy
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rates for these children were 1, 4, and 12 per trimester,
respectively. Professional help seeking for spine pain in
children was reported by 15 participants (25.3%). Among
them, 20.3% visited a physician and 5% consulted a chiro-
practor or physiotherapist.

Table 1 reports physical activity data and school related
data of the participants.

Related factors to spine pain

A significant association was found between spine
pain and respectively age (13.3 years old for children
with spine pain versus 10.7 years old for those without;
p=0.006) and BMI (20.2 kg/m* for children with spine
pain versus 17.7 kg/m?® for those without; p=0.006).
Spine pain was also significantly associated with longer
daily screen time (101.5+94.3 min for children report-
ing spine pain verus 77.2+53.9 min for children without;
p=0.001).

A significant association was found between LBP and
exposure to passive smoking, puberty status, type of
school bag and poor posture. Children not exposed to
passive smoking (n=63) reported less LBP than those
who were expossed. In fact, 80.6% of the group not
exposed didn’t report any LBP (this difference was stat-
sistically signifcant, p=0.004). Most children who didn’t
have LBP were impubescents (62.4%) (this difference
was statsistically signifcant, p=0.058). Among children
who reported LBP (n=26), the majority carried a back-
bag (n=19, 73%), and had a poor posture (n=19, 73%)
(this difference was statsistically signifcant, p=0.034
and p=0.033 respectively). A positive parental history of
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spine pain was significantly associated with the presence
of spine pain in their children with p=0.053 (neck pain),
p=0.013 (back pain) and p<0.00 (LBP) respectively.

A significant association was found between the pres-
ence of spine pain and school absenteeism, participation
in sports, consultation with a doctor or physiotherapist/
chiropractor (p<0.0001 respectively). Table 2 reports the
relationship between spine pain and patient characteris-
tics. Table 3 reports the relationship between spine pain,
physical activity and school-related data.

Discussion

Our study reported a high prevalence of spine pain in
children and adolescents. It also identified potential fac-
tors associated with neck, mid-back and low back pain in
this population including: age, BMI, puberty status, poor
posture of the sitting position, exposure to passive smok-
ing, parental history of spine pain, type of school bag,
daily screen time, school absenteeism and professional
help seeking. However it is important to state the limi-
tations including the cross-sectional design and relatively
small-sample size.

Prevalence of spine pain

Our study has revealed that a considerable number of
children (44%) experience spine pain. Prevalence of spine
pain among this population in the literature is high and
often times higher than in our study. A study investi-
gated the trajectories of spinal pain frequency from 6 to
17 years of age in 1556 children followed for 5.5 years
and found that 63% of children experienced spinal pain

Table 1 Physical activity data and school related data of the participants

Participants Characteristics (n=88) Data
Physical activity (PA) YES Curricular PA, n (%) 29 (329)
Regular extracurricular PA, swimming 11(12.5)
n (%) basketball 9(10.2)
tennis 9(10.2)
football 9(10.2)
gymnastics 6 (6.8)
other 12(13.6)
NO (because of spine pain), n(%) 9(10.2)
Weekly duration of PA (hours/week+SD [min-max] 28+15[1-9]
School-related data Type of school, n (%) Public 28 (31.8)
Private 60 (68.1)
Mode of transport, n (%) Walking 11(12.5)
Public transport 1(1.1)
Family car 76 (86.4)
Type of school bag, n (%) backpack 56 (63.6)
Rolling bag 25(284)
Hand bag 7(7.9)
Mean weight of school bag (kg) = SD [range] 7.39+55([1-35]
School absenteeism due to spine pain, n (%) yes 3(34)

no 59 (67)
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Table 2 Relationship between spine pain and patient characteristics
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Neck pain Back pain Low back pain Spine pain
n p n p n p n p
Age - p=0.090 - p=0.028 - p=0.024 - p=0.006
BMI - p=0222 - P=0.390 - p=0.002 P=0.006
Gender Male 12 p=0.384 5 p=0.186 14 p=0.545 21 p=0.533
female 9 10 12 19
Passive smoking Yes 6 p=0.985 7 p=0.085 13 p=0.004 14 p=0211
No 15 8 13 26
Puberty status Pubescent 11 p=0.138 7 p=0.483 14 p=0.058 19 p=0.119
Impubescent 10 8 12 21
Posture of the child good 6 p=0.096 4 p=0.131 7 p=0.033 12 p=0.014
poor 15 11 19 28
Daily screen time - p=0.180 - p=0.035 - p=0.05 - p=0.001
Parental history of spine pain Yes 16 p=0.053 13 p=0013 23 p<0.001 30 p=0.003
No 5 2 3 10
Table 3 Relationship between spine pain, physical activity and school-related data
Neck pain Back pain Low back pain Spine pain
n p n p n p n p
Physical activity Extracurricular 10 p=0259 7 p=0377 12 p=0.183 21 p=0.390
Curricular activity 10 6 11 16
No 1 2 3 3
Number of hours / week dedicated to PA - p=0.085 - p=0.825 - p=0.548 - p=0.250
Type of school Public 6 p=0.714 10 p=0.890 17 p=0.715 13 p=0.900
Private 15 5 9 27
Mode of transport to school Walking 1 p=0.389 2 p=0.898 3 p=0.792 3 p=0.270
Private car 20 13 23 37
Public transport 0 0 0 0
Type of school bag backpack 13 p=0.143 13 p=0.176 19 p=0.034 27 p=0.032
Rolling bag 4 1 3 7
Hand bag 4 1 4 6
Weight of school bag - p=0.533 - p=0.753 - p=0.276 - p=0.630
School absenteeism - p<0.001 - p<0.001 - p<0.001 - p<0.001
Participation in sports - p<0.001 - p<0.001 - p<0.001 - p<0.001
Consultation with doctor or physiotherapist/chiropractor - p<0.001 - p<0.001 - p<0.001 - p<0.001

at least once during that period. Another epidemiologi-
cal population study in Brazil found that the prevalence
of back pain in the last three months was 55.7% among
schoolchildren [8]. Similarily, Wirth B et al. reported that
overall spine pain prevalence in swiss school children
was high and ranged between 30% (female aged 6-9) and
77.8% (female aged 13-16) [9]. These results suggest that
spine pain is a widespread complaint in children and that
its prevalence varies across populations and geographic
regions.

Factors associated with spine pain

Understanding the factors that contribute to the onset
and persistence of spine pain in children is essential for
effective prevention and treatment.

Child-related intrinsic factors

In our study, increased age was significantly associated
with pain in the neck, mid back and low back, consistent
with findings from multiple studies [10].

A cross-sectional, questionnaire-based cohort survey
in Finland revealed that the prevalence of LBP in 14- and
16-year-old adolescents were higher than in school chil-
dren (14% and 1% respectively) [11]. This suggests that
adolescence is a period characterized with a prevalence
of spine pain approaching that in the adult period [12].
Further supporting these observations, a study involv-
ing 1,221 Tunisian school-adolescents found a significant
association between age>16 years and both neck and
low back pain [3]. Additionally, in a lebanese study, neck
pain prevalence was higher in adolescents than in chil-
dren (60% versus 40% respectively) [13]. Several factors
may contribute to the higher prevalence of spine pain in
adolescents. These include increased physical activity,
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leading to greater strain on the spine and an increased
risk of injury, rapid growth spurts, poor posture, as
well as psychological factors associated with stress and
anxiety.

Moreover, in our study, higher BMI was associated
with spine pain in children. This is consistant with vari-
ous studies, although most of them focused on the
strong association between obesity and LBP [8, 14]. In
an interesting systematic review, among the twelve stud-
ies included, five showed a relationship between LBP and
BM]I, seven between back pain and BMI and two between
neck pain and BMI [15]. Several explanations have been
mentioned including increased mechanical loading and
hormonal metabolic activity in obesity.

Pubertal status also seems to influence the prevalence
of back pain in younger population, consistant with our
findings. In the study including children and adolescents
from Murcia, Spain, the authors concluded that pubertal
development and linear growth were precipitating fac-
tors for spine pain [16]. Lardon A et al. confirmed a linear
increase of back pain according to the stage of puberty
[17]. The influence of puberty on back pain in children
has yet to be fully elucidated, but several explanations
were suggested: Growth spurt [18], changes in body com-
position, with an increase in fat mass that could replace
active muscle fibers [19].

On the other hand, poor posture is considered by many
authors the hot topic of the century and many are fearful
of its possible eventual implications [20, 21]. In our study
a poor posture of the sitting position was associated with
LBP in children. Daily screen time was however associ-
ated with pain in all three sites. Postural problems are on
the rise mainly due to the modern lifestyle with increased
participation of electronic devices [22]. In fact, preva-
lance of incorrect posture among chinese children and
adolescents was 65.3% [23]. These children are at higher
risk of developing pain syndromes. Notably, school chil-
dren in the Czech Republic with poor posture reported
cervical and lumbar spine pain more frequently [24]. A
review article indicated that posture is linked to the onset
of LBP in children, and is identified as a triggering risk
factor [14]. Azevedo et al. showed, through thorough
assessment of posture using the Spinal Mouse®, that poor
posture in children, especially a poor sitting position is
associated with non-specific back pain [25]. Although in
our study the posture was poorly assessed through a yes
or no question, it still gives us insight on the importance
of having balance and better static positions especially
during childhood [26].

Furthermore, in our study, daily screen time was sig-
nificantly higher in children and adolescents with spine
pain. A systematic review investigating the relationship
between screen time and LBP in children and adoles-
cents found that adolescents exposed to screen time for
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at least three hours a day were more likely to report LBP
[27]. The connection between poor posture and extended
screen viewing duration is well-documented [28, 29]. In
an observational study, screen viewing time was closely
linked to pathological neck and head flexion postures
particularly when seated [30].

Environment-related factors

Environmental factors have been associated with spine
pain in both old and young populations. Among these
factors, passive smoking has emerged as a potential risk
factor for LBP in our study. In a meta-analysis, Shiri et
al. showed that the association between smoking and the
incidence of LBP is stronger in adolescents than in adults
[31]. An epidemiological research on adolescent spine
pain demonstrated a consistent association between
spine pain and parental smoking for both genders [9].
The understanding of active and passive smoking role
in developing spine pain remains limited, however some
data support the hypothesis that increasing levels of envi-
ronmental tobacco smoke may contribute to the dysregu-
lation of pain perception [32, 33] and promotion of disc
degeneration [34, 35].

In exploring spine pain in younger population, it’s
worth examining the potential association between a
parent’s history of spine pain and the likelihood of their
children experiencing similar issues. In this study, a posi-
tive parental history of spine pain emerged as a risk fac-
tor for developing spine pain in children. A significant
association between parental spine pain and presence
of back pain in their children has been reported across
mutliple studies [9]. The reasons for this association may
be mutifactorial. Children may inherit a predisposition to
spine pain from their parents [36]. Shared environmen-
tal and behavioral factors have also been mentioned such
as parental socioeconomic status, family income, fam-
ily functioning and altered parental behavioral modeling
(36, 37].

School-related factors

A significant relationship between the type of school bag
and LBP in children was found. However, the weight of
the bag was not associated with the presence of spine
pain. Data in the literature is controversial [38, 39]. A
systematic review of 69 articles found no association
between the aspects of schoolbag use and the risk of
back pain in children and adolescents [40]. Some stud-
ies are, however, in line with our findings and reported
a robust link between spine pain and the use of a school-
bag that is both a backpack and heavyweight [41, 42]. In
fact, according to a recently published systematic review,
improper use of backpacks contributes to musculoskele-
tal injuries among adolescents [43]. The same study found
that perceived school bag load, duration of carriage, and
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method of transport to school are associated with spine
pain in adolescents.

Impact of spine pain in children and adolescents

School absenteeism, participation in sports and profes-
sional help seeking were significantly associated with the
presence of spine pain in the present study. Numerous
studies have reported a noteworthy association between
spine pain and school impacts in children. A study by
Kamper et al. showed that back and neck pain were major
causes of disability in adolescents and can lead to limi-
tations in school attendance or participation in physical
activities in up to a quarter of cases [44]. LBP was signifi-
cantly associated with not only school absenteeism and
impaired health related quality of life but also with care
seeking and medication use [45]. Another cross-sectional
survey including over 637 children found a strong link
between school absenteism and occurrence of back pain
[46].

Furthermore, in our study a significant relation was
found between spine pain and sport participation. Most
data available supports the hypothesis that sport par-
ticipation in children can be associated with back pain
rather than the notion that back pain restricts engage-
ment in physical activity [47].

Besides the educational and social aspects, spine pain
in children and adolescents carries economic implica-
tions, as it has been associated with increased rates of
medical visits, which aligns with the findings of our
study. In fact, a cross-sectional study conducted in Nor-
way found that 18.7% of children with nonspecific back
pain reported a need for a physician visit [48]. In a lon-
gitudinal study, authors noted that spinal pain is a com-
mon reason for seeking medical care in children and
adolescents [49]. In their evidence-based guidelines for
Treatment of Unspecific Back Pain in Children and Ado-
lescents, Frosch and colleagues emphasized that back
pain is a common reason for medical visits, and thus,
elaborated specific medical recommendations [50].

Conclusion

Despite certain limitations, our survey highlighted the
high prevalence of spine pain and a number of potential
related factors in the pediatric and adolescent popula-
tions. These factors encompass not only the intrinsic
characteristics of the child but also the environmental
circumstances in which he/she evolves. The manifesta-
tion of spinal discomfort in children has immediate and
long-lasting repercussions, as it carries significant costs
on society. It is therefore imperative to investigate these
factors further and effectively guide affected children
towards appropriate management strategies. This can
help reduce the negative impact of back pain in this vul-
nerable population, and optimize their overall well-being.

Page 6 of 8

Abbreviations

BMI Body mass index

LBP Low back pain

PA Physical activity

SPSS  Statistical Package for Social Sciences
r Pearson’s correlation coefficient

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/512969-024-01007-w.

Supplementary Material 1

Supplementary Material 2

Acknowledgements
None.

Author contributions

AF: Conceptualization, correcting original draft, agreement to be accountable
for all aspects of the work. Cl (corresponding author): Data collection, writing
original paper, agreement to be accountable for all aspects of the work. SM,
HB, YM: approval of final version of manuscript. KBA, AL: Supervision.

Funding
None.

Data availability
Upon request.

Declarations

Ethics approval and consent to participate

Yes, ethical approval number: MS00323.

Ethics committee and number: Mongi Slim Hospital: MS2023002. This study
was carried out in accordance with the guidelines in the Declaration of
Helsinki.

Consent for publication
All authors read and approved the final manuscript and gave their consent for
publication.

Standards of reporting
STROBE guidelines were followed.

Conflicts of interest
We declare that we have no conflicts of interest in this work.

Competing interests
None.

Author details
‘Faculty of medecine in Tunis, University Tunis El Manar, Tunis, Tunisia
’Rheumatology department, Mongi Slim Hospital, La MARSA, Tunisia

Received: 8 January 2024 / Accepted: 25 July 2024
Published online: 09 September 2024

References

1. Caes L, Boerner KE, Chambers CT, Campbell-Yeo M, Stinson J, Birnie KA, et al.
A comprehensive categorical and bibliometric analysis of published research
articles on pediatric pain from 1975 to 2010. Pain févr. 2016;157(2):302-13.

2. Tutelman PR, Langley CL, Chambers CT, Parker JA, Finley GA, Chapman D, et
al. Epidemiology of chronic pain in children and adolescents: a protocol for a
systematic review update. BMJ Open 16 févr. 2021;11(2):e043675.


https://doi.org/10.1186/s12969-024-01007-w
https://doi.org/10.1186/s12969-024-01007-w

Fazaa et al. Pediatric Rheumatology

20.

22.

23.

24.

25,
26.

27.

(2024) 22:84

Ben Ayed H, Yaich S, Trigui M, Hmida MB, Jemaa MB, Ammar A et al. Preva-
lence, Risk Factors and Outcomes of Neck, Shoulders and Low-Back Pain in
Secondary-School Children. J Res Health Sci. 26 mars. 2019;19(1):e00440.
Calvo-Munoz I, Gomez-Conesa A, Sdnchez-Meca J. Prevalence of low back
pain in children and adolescents: a meta-analysis. BMC Pediatr 26 janv.
2013;13:14.

Global Burden of Disease Study. 2013 Collaborators. Global, regional, and
national incidence, prevalence, and years lived with disability for 301 acute
and chronic diseases and injuries in 188 countries, 1990-2013: a systematic
analysis for the Global Burden of Disease Study 2013. Lancet Lond Engl. 22
aolt 2015;386(9995):743-800.

Haraldstad K, Serum R, Eide H, Natvig GK, Helseth S. Pain in children and ado-
lescents: prevalence, impact on daily life, and parents’perception, a school
survey. Scand J Caring Sci mars. 2011;25(1):27-36.

Hestbaek L, Leboeuf-Yde C, Kyvik KO, Manniche C.The course of low back
pain from adolescence to adulthood: eight-year follow-up of 9600 twins.
Spine 15 févr. 2006;31(4):468-72.

Noll M, Candotti CT, da Rosa BN, Loss JF. Back pain prevalence and associated
factors in children and adolescents: an epidemiological population study. Rev
Saude Publica 10 juin. 2016;50(31):50034-89102016000100219.

Wirth B, Knecht C, Humphreys K. Spine day 2012: spinal pain in Swiss school
children- epidemiology and risk factors. BMC Pediatr 5 oct. 2013;13:159.
Woolf AD, Pfleger B. Burden of major musculoskeletal conditions. Bull World
Health Organ. 2003;81(9):646-56.

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. 15 mai. 1997;22(10):1132-6.

Hoy D, Bain C, Williams G, March L, Brooks P, Blyth F, et al. A systematic

review of the global prevalence of low back pain. Arthritis Rheum juin.
2012,64(6):2028-37.

Fares J, Fares MY, Fares Y. Musculoskeletal neck pain in children and adoles-
cents: risk factors and complications. Surg Neurol Int. 2017,8:72.

Kordi R, Rostami M. Low back Pain in Children and adolescents: an Algorith-
mic Clinical Approach. Iran J Pediatr Sept. 2011;21(3):259-70.

Onan D, Ulger O. Investigating the relationship between body Mass Index
and Pain in the spine in children or adolescents: a systematic review. Child
Obes Print mars. 2021;17(2):86-99.

Martinez-Romero MT, Cejudo A, Sainz de Baranda P. Prevalence and
characteristics of Back Pain in Children and adolescents from the region of
Murcia (Spain): 1SQUIOS Programme. Int J Environ Res Public Health 15 janv.
2022;19(2):946.

Lardon A, Leboeuf-Yde C, Le Scanff C, Wedderkopp N. Is puberty a risk factor
for back pain in the young? A systematic critical literature review. Chiropr
ManTher 15 oct. 2014;22:27.

Wedderkopp N, Bo Andersen L, Froberg K, Leboeuf-Yde C. Back pain report-
ing in young girls appears to be puberty-related. BMC Musculoskelet Disord
1 nov. 2005;6:52.

Stolzman S, Hoeger Bement M. Lean mass predicts conditioned pain
modulation in adolescents across weight status. Eur J Pain Lond Engl Juill.
2016,20(6):967-76.

Susilowati IH, Kurniawidjaja LM, Nugraha S, Nasri SM, Pujiriani |, Hasiholan BP.
The prevalence of bad posture and musculoskeletal symptoms originating
from the use of gadgets as an impact of the work from home program of the
university community. Heliyon 13. oct 2022;8(10):11059.

Kuo YL, Huang KY, Kao CY, Tsai YJ. Sitting Posture during Prolonged Computer
Typing with and without a Wearable Biofeedback Sensor. Int J Environ Res
Public Health. 19 mai. 2021;18(10):5430.

Jung SI, Lee NK, Kang KW, Kim K, Lee DY. The effect of smartphone

usage time on posture and respiratory function. J Phys Ther Sci janv.
2016,28(1):186-9.

Yang L, Lu X, Yan B, Huang Y. Prevalence of Incorrect Posture among Children
and Adolescents: Finding from a Large Population-Based Study in China.
iScience. 8 avr. 2020;23(5):101043.

Kratenova J, Zejglicova K, Maly M, Filipova V. Prevalence and risk factors of
poor posture in school children in the Czech Republic. J Sch Health mars.
2007,77(3):131-7.

Azevedo N, Ribeiro JC, Machado L. Balance and Posture in Children and
Adolescents: A Cross-Sectional Study. Sensors. 30 juin. 2022;22(13):4973.
Louw QA, Morris LD, Grimmer-Somers K. The prevalence of low back pain in
Africa: a systematic review. BMC Musculoskelet Disord 1 nov. 2007;8:105.
Guerra PH, Martelo R, da Silva MN, de Andrade GF, Christofaro DGD, Loch
MR. Screen time and low back pain in children and adolescents: a systematic

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

Page 7 of 8

review of Brazilian studies. Rev Paul Pediatr Orgao Soc Pediatr Sao Paulo.
2023;41:22021342.

Valenciano PJ, Cibinello FU, Neves JC, de J, Fujisawa DS. Effects of postural
education in elementary school children: a systematic review. Rev Paul
Pediatr. 2020;28(oct):39-2020005.

Warda DG, Nwakibu U, Nourbakhsh A. Neck and Upper Extremity Muscu-
loskeletal Symptoms Secondary to Maladaptive Postures Caused by Cell
Phones and Backpacks in School-Aged Children and Adolescents. Healthc
Basel Switz. 10 mars. 2023;11(6):819.

Abdel-Aziem AA, Abdel-Ghafar MAF, Ali Ol, Abdelraouf OR. Effects of
smartphone screen viewing duration and body position on head and

neck posture in elementary school children. J Back Musculoskelet Rehabil.
2022;35(1):185-93.

Shiri R, Karppinen J, Leino-Arjas P, Solovieva S, Viikari-Juntura E. The associa-
tion between smoking and low back pain: a meta-analysis. Am J Med janv.
2010;123(1):e877-35.

Pisinger C, Aadahl M, Toft U, Birke H, Zytphen-Adeler J, Jargensen T. The asso-
ciation between active and passive smoking and frequent pain in a general
population. Eur J Pain Lond Engl janv. 2011;15(1):77-83.

May Wee JY, Hopman WM. Effects of smoke exposure and other lifestyle
factors on pain response to electrical stimulation in women. Pain Res Manag
J Can Pain Soc. 2008;13(3):231-5.

Topaloglu N, Tekin M, Yildinm S, Kuigtik A, Gondillt B, Hancr V. Passive smoking
increases pain perception in children undergoing venous catheterization.
Acta Paediatr Oslo nor 1992 nov. 2013;102(11):e493-496.

Uei H, Matsuzaki H, Oda H, Nakajima S, Tokuhashi Y, Esumi M. Gene expres-
sion changes in an early stage of intervertebral disc degeneration induced by
passive cigarette smoking. Spine 1 mars. 2006;31(5):510-4.

El-Metwally A, Mikkelsson M, Stahl M, Macfarlane GJ, Jones GT, Pulkkinen L,
et al. Genetic and environmental influences on non-specific low back pain in
children: a twin study. Eur Spine J avr. 2008;17(4):502-8.

Beynon AM, Hebert JJ, Lebouef-Yde C, Walker BF. Potential risk factors and
triggers for back pain in children and young adults. A scoping review, part Il:
unclear or mixed types of back pain. Chiropr Man Ther. nov 2019;19(1):61.
Cardon G, Balagué F. Low back pain prevention’s effects in schoolchildren.
What is the evidence? Eur Spine J off Publ Eur Spine Soc Eur Spinal Deform
Soc Eur Sect Cerv Spine Res Soc déc. 2004;13(8):663-79.

Kaspiris A, Grivas TB, Zafiropoulou C, Vasiliadis E, Tsadira O. Nonspecific

low back pain during childhood: a retrospective epidemiological study

of risk factors. J Clin Rheumatol Pract Rep Rheum Musculoskelet Dis mars.
2010;16(2):55-60.

Yamato TP, Maher CG, Traeger AC, Wiliams CM, Kamper SJ. Do schoolbags
cause back pain in children and adolescents? A systematic review. Br J Sports
Med. oct 2018;52(19):1241-5.

Perrone M, Orr R, Hing W, Milne N, Pope R. The impact of Backpack loads on
School children: a critical narrative review. Int J Environ Res Public Health Nov.
2018;15(11):2529.

Suri C, Shojaei |, Bazrgari B. Effects of School backpacks on Spine Biomechan-
ics during Daily activities: a narrative review of literature. Hum Factors sept.
2020,62(6):909-18.

Toghroli R, Reisy L, Mansourian M, Azar FEF, Ziapour A, Mehedi N et al.
Backpack improper use causes musculoskeletal injuries in adolescents: A
systematic review. J Educ Health Promot. 30 juin. 2021;10:237.

Kamper SJ, Henschke N, Hestbaek L, Dunn KM, Williams CM. Musculoskeletal
pain in children and adolescents. Braz J Phys Ther. 2016;20(3):275-84.
O'Sullivan PB, Beales DJ, Smith AJ, Straker LM. Low back pain in 17 year olds
has substantial impact and represents an important public health disorder: a
cross-sectional study. BMC Public Health 5 févr. 2012;12:100.

Trigueiro MJ, Massada L, Garganta R. Back pain in Portuguese schoolchildren:
prevalence and risk factors. Eur J Public Health juin. 2013;23(3):499-503.
Guddal MH, Stensland S@, Smastuen MC, Johnsen MB, Zwart JA, Storheim K.
Physical Activity Level and Sport Participation in Relation to Musculoskeletal
Pain in a Population-Based Study of Adolescents. Orthop J Sports Med. 27
janv. 2017;5(1):2325967116685543.

Viry P, Creveuil C, Marcelli C. Nonspecific back pain in children. A search

for associated factors in 14-year-old schoolchildren. Rev Rhum Engl Ed.
1999;66(7-9):381-8.

Prathivadi Bhayankaram N, Lacey RJ, Barnett LA, Jordan KP, Dunn KM. Muscu-
loskeletal consultations from childhood to adulthood: a longitudinal study. J
Public Health Oxf Engl 23 Nov. 2020;42(4):e428-34.



Fazaa et al. Pediatric Rheumatology (2024) 22:84

50. Frosch M, Leinwather S, Bielack S, BIodt S, Dirksen U, Dobe M, et al. Treatment
of unspecific back Pain in Children and adolescents: results of an evidence-
based Interdisciplinary Guideline. Child mars. 2022;9(3):417.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 8 of 8



	﻿Prevalence of spine pain among Tunisian children and adolescents and related factors
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Results
	﻿Characteristics of the patients
	﻿Prevalence and characteristics of spine pain
	﻿Related factors to spine pain

	﻿Discussion
	﻿Prevalence of spine pain
	﻿Factors associated with spine pain
	﻿Child-related intrinsic factors
	﻿Environment-related factors
	﻿School-related factors
	﻿Impact of spine pain in children and adolescents

	﻿Conclusion
	﻿References


