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ABSTRACT

Introduction. Spinal pain is one of the main
reasons for seeking care; it usually appears
during school age, increases with age, and is
related to certain risk factors. The objective
of this study is to analyze the prevalence of
spinal pain among schoolchildren and examine
associated factors.

Population and methods. Cross-sectional
study with a questionnaire administered to
schoolchildren aged 9-11 years. The prevalence
of pain, physical activity, spine self-care,
backpack use, and electronic device use were
analyzed.

Results. A total of 329 subjects were analyzed.
The prevalence of spinal pain is 34.3%, with
no differences observed between sexes. Pain
severity is considered mild, with a mean
severity of 1.99 + 2.54 over 10 according to the
Wong-Baker FACES® scale; in more than 50%
of cases, pain had a short duration (less than
12hours). Cervical pain wasreferred by 22.2% of
schoolchildren, whereas dorsal and lumbar pain
werereported by 14% and 11.9%, respectively.In
addition, 47.9% referred pain in more than one
region of the spine. Also, 73.3% of schoolchildren
did physical activity outside school hours and
90.6% used electronic devices. An association
was observed between the presence of pain and
adequate postural hygiene habits.
Conclusions. Schoolchildren referred spinal
pain that was mild and short in duration, often
in the cervical region. The association with risk
factorsindicates that children who referred pain
have better postural habits.

Key words: back pain, epidemiology, child
development, preventive health services, spine.

http:/ /dx.doi.org/10.5546/ aap.2021.eng.364

To cite: Fraiz Barbeito M, Rey Veiga S, Gonzilez
Gonzédlez Y, Da Cuna Carrera I, et al. Epidemiology
of spinal pain in a population of schoolchildren from
Spain. Arch Argent Pediatr 2021;119(6):364-369.

INTRODUCTION

Between 60% and 80% of the world
population suffers a spinal pain event
throughout their lives. These events
often start during childhood and
adolescence, with a prevalence similar
to that of adults, and is a common
problem in the early stages of life."*

Risk factors that predispose to
spinal pain in this stage have been
described, including a sedentary
lifestyle, competitive sports,
inadequate postural habits, backpacks
with excess weight, and school
furniture that is not adapted to the
school progress.>”

In a meta-analysis, Calvo-Mufioz
et al.,® indicated that there were no
significant differences in the prevalence
of spinal pain during childhood among
continents or differences between
sexes. However, it showed that spinal
pain increased with age: from 18.2% at
10 years old to 65.6% at 16 years old.
Other studies have reported differences
between sexes and indicated that girls
suffer lumbar pain more often,” and
even a higher prevalence of spinal pain
based on age, and pointed out that
during the growth acceleration period
occurring between 7 and 11 years old,
poor postural habits are acquired.'

Considering that spinal pain
may start at an early age and remain
present until adult age, it is critical
to implement prevention strategies
by identifying symptoms and risk
factors in advance. Prior studies
have described that school age is
the critical time for intervention in
these cases, with the implementation
of preventive activities aimed
at correcting poor posture,
counteracting muscle imbalance, and
improving postural hygiene."'?
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However, it is necessary to know in depth
the prevalence of spinal pain at each school
given its multifactorial origin so as to implement
prevention programs tailored to schoolchildren
needs. Thus, the objective of this study was
to analyze the prevalence of spinal pain in a
population of schoolchildren and examine
potential associated factors.

POPULATION AND METHODS

During 2019, a cross-sectional, multicenter
study was carried out under the coordination
of the Galician Health Service and implemented
in 18 public schools from Pontevedra (Galicia,
Spain), which participated voluntarily.

Inclusion criteria were: a) agreement to
participate by the school and parents, and b) age
between 9 and 11 years, based on prior studies."*!

Exclusion criteria were: a) children who did
not attend school on the date scheduled for the
study, and b) children with an alteration that
prevented conducting the process.

The sample size was estimated based on
prior studies,'*'® using a percentage variable
of spinal pain among schoolchildren (34% in
1400 children); for this study, the sample size
was 300 subjects, with a 4.7% precision and a 95%
confidence level.

Data were collected using an ad hoc
questionnaire that included 15 close-ended
questions with multiple choice answers, based on
prior studies,*'® and adapted to the present study
based on authors’ consensus.

The questionnaire was answered by
schoolchildren and supervised by teachers and
the investigators of this study. The printed
questionnaire was delivered to the schools; and
investigators were responsible for collecting them
afterwards and managing them for analysis. The
questionnaire collected the following categories:
a) demographic data, b) prevalence of pain in
the past month (location in the cervical, dorsal
or lumbar region, duration and severity based
on the Wong-Baker FACES®" visual analogue
scale, that rates pain from 0 [no pain] to 10 [worst
pain experienced], ¢) associated factors (physical
activity, knowledge about spine self-care, postural
hygiene, adequate or inadequate backpack
use, and weekly use of electronic devices). The
complete questionnaire is shown in the Annex.

Ethical considerations: This study was
approved by the Ethics Committee of the
Galician Health Service (2019/094) and

conducted in accordance with all the principles
of the Declaration of Helsinki. Since subjects were
minors, all the information about the study was
described to parents, who signed an informed
consent for participation, and children were asked
for their agreement.

Statistical analysis: The SPSS software,
version 19 for Windows was used for data
statistical analysis. Qualitative variables were
compared using a X2 test, whereas mean values
were compared with Student’s f test and an
analysis of variance (ANOVA). The significance
level was established at 0.05.

RESULTS

The questionnaires completed by
329 schoolchildren (50.5% girls) were analyzed.
The results are shown in Tables 1 and 2 and
detailed below.

Prevalence of spinal pain in the past month
The prevalence of spinal pain was 34.3%,
and no significant differences were observed
between sexes. In relation to pain duration, in
272 schoolchildren (82.67%) it lasted less than
12 hours; in 30 (9.11%), between 12 and 24 hours;
in 18 (5.47%), between 1 and 7 days; and in
9 (2.73%), more than 1 week. In addition, pain
was categorized as mild based on the Wong-Baker
FACES® (mean pain severity: 1.99 + 2.54 over 10).

Pain location

Out of all schoolchildren with pain (n = 113),
almost 50% suffered it in more than 1 region of
the spine (47.9%). Most commonly, pain was
located in the cervical region (22.2%), followed
by the dorsal region (14%) and, to a lower extent,
the lumbar region (11.9%), as described in Table 1.

Physical activity

Out of all schoolchildren, 73.3% did physical
activity outside school hours. In relation to the
number of days per week, 47.1% of participants
did physical activity 2-3 days per week, whereas
22% did it 4 or more days per week, and 30.9%,
only 1 day per week. In relation to the type of
activity, among those who did physical activity,
34.3% played team sports; 18.8%, water sports;
7.6%, fighting sports; 7%, track and field; 6.4%,
gymnastics; 4%, racket sports; 3.3%, skating; and
2.7%, cycling. The remaining 15.9% stated that
they played sports outside school hours but did
not tell which one.
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Electronic device use

Electronic devices were used by 90.6% of
schoolchildren. In detail, 56.5% used them
1-2 days per week and 33%, more than 3 days
per week.

Postural hygiene

An association was observed between pain
and adequate postural habits: schoolchildren
whose pain was worse and lasted longer had
better postural habits, both when getting out of
bed correctly (p = 0.06) and when arranging the
books in their backpack (p = 0.045). In addition,
when lumbar pain was prevalent, subjects had
better habits for getting out of bed (p = 0.007)
and avoided sleeping in the prone position,
considered inadequate (p = 0.03).

DISCUSSION

The objective of this study was to analyze
the prevalence of spinal pain in a population
of schoolchildren aged 9-11 years and examine

potential associated factors. The main outcomes
showed that one-third of participants had
suffered spinal pain in one or more regions in
the past month, predominately in the cervical
region, which had lasted few hours and was
mild. In addition, schoolchildren with pain had
significantly better postural hygiene habits than
those who did not, possibly because they tried to
avoid triggering the sensation of pain.

In this study, the prevalence of spinal pain
was 34.3%, close to that established in prior
studies, which was between 12% and 33%?2 for
the population of schoolchildren. In this study,
the cervical region was most frequently affected,
followed by the dorsal and lumbar regions.
However, prior studies referred that the lumbar
region was the most common location for pain
at an early age, but, in many cases, they did
not analyze the cervical region.® This had been
studied by Martinez-Gonzdélez et al.,*® who
concluded that children with lumbar pain had
a future incidence of cervical pain between 12%

TaBLE 1. Descriptive statistics of pain, physical activity, and electronic device use (n = 329)

Variables Answer n Percentage (%)
Pain in the past month No 216 65.7
Yes 113 34.3
Cervical pain No 255 77.5
Yes 73 22.2
Dorsal pain No 282 85.7
Yes 46 14
Lumbar pain No 289 87.8
Yes 39 11.9
Pain duration <12 hours 176 53.5
12-24 hours 34 10.3
1-7 days 18 5.5
More than 1 week 10 3
Pain severity No hurt 163 49.5
Hurts little bit 44 134
Hurts little more 67 20.4
Hurts even more 36 10.9
Hurts worst 4 1.2
Sports outside school No 87 26.4
Yes 241 73.3
Frequency of sports Never 36 10.9
1 day/week 54 16.4
2-3 days/week 155 47.1
4 or more days/week 74 225
Electronic device use No 31 9.4
1-2 times/ week 186 56.5
3-4 times/week 57 17.3
Every day 53 16.1
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and 50%. In this regard, the presence of cervical
pain as the most prevalent in a young population
may result from an inadequate posture at school
(18.5% sat on the edge of the chair, 15.5% sat with
their feet dangling, 30.1% carried their backpack
on one shoulder or with one hand, and 17.6%
carried their backpack by the handle with one
hand), and poor postural hygiene habits (7%
slept in the prone position, 10% sat with one
leg tucked under, and 3.7% sat on their knees).
However, one factor stands out above the rest
and that is the use of electronic devices during
leisure time (90.6% of schoolchildren), which
has increased progressively and causes children
to maintain a bad posture in the cervical region
and upper limbs, many times for several hours
at a time, in addition to reducing time spent on
other, more active leisure activities'” and is related
to important health problems, like video game
addiction and obesity.* In addition, prior studies
reported how the use of backpacks may have
an impact on cervical pain, mostly due to their
design, but also to the way books are arranged
and the overall weight carried, which many times
exceeds the recommended limit.'?*% As observed
in this study, schoolchildren have developed a

series of potentially damaging habits for their
spine, both at school and in their daily life. Most
studies conducted to prevent spinal pain in this
stage have mainly focused on analyzing school
furniture and establishing the ideal dimensions
to reduce the risk for pain or discomfort.?e?
However, it is worth noting that the cause of
a high percentage of these events is the lack of
adequate postural hygiene habits, which are more
easily acquired during childhood and maintained
during adulthood.>!® Therefore, it is critical
to consider all these factors when developing
prevention programs for the school stage, so it is
necessary to know the habits of schoolchildren
to make the right interventions. Prior studies'>®
have conducted programs for the prevention of
spinal pain during school age considering some
of these factors and achieved good results in
terms of students” education; however, many of
these studies did not consider the hours spent by
schoolchildren using electronic devices, which
has demonstrated to be a risk factor that has to be
taken into consideration at this time.** Therefore,
prevalence studies, such as this one, are necessary
to provide updated data that allow restructuring
prevention strategies and adapting them to each

TABLE 2. Descriptive statistics of spine self-care and backpack use (n = 329)

Variables Answer n Percentage (%)
Adequate sleep position Face up 53 16.1
Face down 23 7
Sideways 251 76.3
How do you get out of bed? Straight up 72 21.9
First I sit on the bed 256 77.8
How do you sit? With the back against the chair 232 70.5
On the edge of the chair 61 18.5
With one leg tucked under 33 10
While you are sitting, do you...? Have your feet on the ground 241 73.3
Have your feet dangling 51 155
Sit with one leg tucked under 24 7.3
Sit on your knees 9 3.7
What kind of backpack do you use? Backpack 172 52.3
Backpack with wheels 153 46.5
How do you carry your backpack up and down the stairs On your back 167 50.8
With the backpack handle over 99 30.1
your shoulder
By the handle with one hand 58 17.6
Schedule review and backpack arrangement Never 29 8.8
Every night 253 76.9
Every morning 42 12.8
How do you arrange your books in your backpack? The heavier ones away from the back 80 24.3
The heavier ones close to the back 159 48.3
It is the same 82 249
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population group.

In addition, the analysis of postural habits
among schoolchildren with pain showed that those
with lumbar pain have better habits in relation
to how they sleep, get out of bed, and carry their
backpacks. Putting this in perspective based on
the scientific bibliography published to date is
complicated because the relationship between
pain and a change towards healthier habits has not
been yet studied in the schoolchildren population.
However, it is possible that schoolchildren who
had lumbar pain may have sought strategies to
avoid triggering the pain in certain positions that
entail a risk for pain in that region, such as during
sleep or while getting out of bed.*!

In relation to physical activity in this sample
of schoolchildren, 73.3% usually do physical
activity and almost 50% do it 2-3 days per
week, which is consistent with prior studies®
and the recommendations of the World Health
Organization® to prevent a sedentary lifestyle and
physical inactivity. The study of physical fitness
in schoolchildren is becoming increasingly more
important® given that it has been demonstrated
that moderate and high levels of fitness reduce the
risk for metabolic disorders, increase bone mineral
density, improve emotional, social, and cognitive
well-being, and improve motor competence,
correlated to a reduction in spinal pain.**** For
this reason, physical activity is considered one
of the most important markers of health in
children and adolescents and should be taken into
account in school assessments in terms of health
knowledge and promotion.* In addition, 22% of
schoolchildren did physical activity 4 or more
days per week, which may be counterproductive
during extremely high growth stages,® although a
relation between these variables has not yet been
established.

This study poses certain limitations that
should be taken into account. First of all, the
questionnaire was developed specially for this
study and has not been validated. In addition,
this study considered the number of days of
electronic device use but not the hours spent
using them each day, which may be relevant
when establishing whether this is a factor
associated with spinal pain. It may be assumed
that the more hours spent in the same position,
the greater the pain,??°3° but this study has
not been able to demonstrate that. In addition,
the analysis of sports practice has also been
considered based on the number of days, but
the intensity, frequency or daily training hours

have not been studied, which may have led to a
different result interpretation and a more in-depth
analysis of the impact of sports practice among
schoolchildren on the prevalence of spinal pain.
The purpose of this study is to provide an answer
to the need for updated data on the prevalence
of spinal pain among schoolchildren in order to
develop more adequate prevention programs
from an early age. However, it is worth noting
that data corresponding to subjects in different
age or population groups may vary.

CONCLUSION

One-third of schoolchildren had spinal pain
that was mild and short in duration, with no
differences between sexes.

This study found that schoolchildren with
lumbar pain have more adequate postural
hygiene habits than those without pain.

Pain was more prevalent in the cervical region
than in the lumbar area, as suggested to date. B
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ANNEX

SCHOOL WORKSHOP FOR THE PREVENTION OF BACK PAIN FOR SCHOOLCHILDREN
ATTENDING 4™ AND 5™ GRADE OF PRIMARY SCHOOL

SCHOOL.: GRADE: DATE AGE:
SEX: Male (...) Female (...) HANDEDNESS: Left-handed (...) Right-handed (...)

1. In the past month, have you had back pain?
Yes (...) No(...)

2. In what area of the back have you felt pain?
a) Neck.
b) Middle area (dorsal).
c¢) Low area (lumbar).

3. In general, how long does back pain last?
a) Less than 12 hours.
b) Between 12 and 24 hours.
c) Between 1 and 7 days.
d) More than 1 week.

Rate your pain from 0 to 10, based on the following scale:

.@.@@.@...

No hurt Hurts httle bit Hurts little more Hurts even more Hurts worst

5. Do you play any sports regularly outside school?
Yes(...) No¢(...) Which sport?___

6. How often do you play sports?
a) 1day/week.
b) 2-3 days/week.
c) 4 or more days/week.
d) Never.

7. Do you play with game consoles, videogames, mobile phones, computer?
a) Ido not play.
b) 1-2 times per week.
c) 3-4 times per week.
d) Every day.

8. The adequate sleep position is:
a) Face up.
b) Face down.
c) Sideways.



9. How do you get out of bed?

a) Stand up facing up to get out of bed.

b) Sit on the bed first and then get up.

10. How do you sit?
a) With the back against the chair.
b) On the edge of the chair.
c) With one leg tucked under.

11. While you are sitting, do you...?
a) Have your feet on the ground.
b) Have your feet dangling.
c) Sit with one leg tucked under.
d) Sit on your knees.

12. What kind of backpack do you use?
a) Backpack.
b) Backpack with wheels.

Epidemiology of spinal pain in a population of schoolchildren from Spain | 11

13. When you climb up or down the stairs, do you?

a) Carry your backpack on your back.

b) Pass the backpack handle over your shoulder.
c) Carry the backpack by the handle with one hand.

14. When do you review your schedule and organize your backpack?

a) Every night.
b) Every morning.
c) Never.

15. How should books and notebooks be arranged in the backpack?
a) The heavier ones should be away from the back.
b) The heavier ones should be close to the back.

c) Itis the same.




