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Abstract: Low back pain (LBP) prevalence in children and adolescents is high during their lives.
School-based interventions have reported effectiveness on back health. The study aimed to
determine the effect of an educational back-health intervention on knowledge, postural habits
and trunk muscle endurance regarding low back pain prevention for a group of 12 to 13-year-
old students using a 6-month follow-up. A non-randomized experimental design. Three groups
of 1st-grade secondary school students were selected. A control group (CG), and two
experimental groups (EG1 and EG2) who participated in a back-health educational program
(BHEP); only one of the experimental groups was given a follow-up learning contract (EG2).
Assessments were performed at three different time points: before the intervention (baseline),
after (post-test) and 6 months after (follow-up). The level of general knowledge of the
experimental groups improved after the intervention. The level of postural habits improved in
EG1 and EG2 compared to the CG after the follow-up period (p < .001 in both). A lower
percentage of problems in the lumbar area in EG2 was observed after the 6-month follow-up.
Teaching students to take care of their spines seems to have positive effects concerning
knowledge, postural habits, and back health.

Keywords: adolescents, secondary school, back health, back pain, intervention, Physical
Education.

39.9% (Calvo-Mufioz, Gomez-Conesa, &

1. Introduction

Low back pain (LBP) prevalence in
children and adolescents is high during their
lives (Hwang, Louie, Phillips, An, &
Samartzis, 2019), with the average being

Sanchez-Meca, 2013). In Spain, the last study
on a sample of 1,500 adolescents aged
between 12 and 18 from the Valencian
Community detected a 44.5% prevalence of

low back pain; this being higher in girls
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(50.3%) than in boys (38.9%) (Minana-Signes
& Monfort-Pafiego, 2015a).

Schoolchildren are exposed to several
risk factors: low frequency of physical
activities, insufficient strength in the trunk
musculature, hamstring shortening,
restriction in lateral flexion and hip range of
motion, limited lumbar lordosis,
psychosocial factors, extended periods in
sedentary activities such as screen habits (cell
phone, television, computer, tablet and
videogames), carrying heavy backpacks
improperly, and staying in a sitting position
for long periods on inadequate furniture
(Rosa et al., 2017; Sadler, Spink, Ho, De Jonge,
& Chuter, 2017; Trevelyan & Legg, 2006).

Knowledge of health risks and benefits
creates the precondition for change. If people
lack knowledge about how their lifestyle
habits affect their health, they are not likely
to change these detrimental habits (Bandura,
2004). Currently, it is known that knowledge
regarding components of physical fitness,
certain physical activities and principles of
training (Brusseau, Kulinna, & Cothran,
2011) is very poor, as is back health
knowledge (Akbari-Chehrehbargh, Tavafian,
& Montazeri, 2020).

The necessity of providing students
with appropriate knowledge, skills and
attitudes to lead to personal well-being is a
goal of both Physical Education teachers
(Demetriou, Sudeck, Thiel, & Hoener, 2015)
and the entire educational community
(Powell & Graham, 2017). Knowledge is a
determining factor for the development of
physical competences (Lloyd, Colley, &
Tremblay, 2010).

With regard to postural habits, it is
believed that volitional habits are influenced

by corresponding knowledge (Brynteson &

Mifiana Signes & Monfort-Pafiego et al.

Adams, 1993). Moreover, it has been shown
that back health interventions which provide
knowledge increase proper postural habits in
schoolchildren (Dullien, Grifka, & Jansen,
2018; Habybabady et al, 2012; Mifana-
Signes, Monfort-Pafiego, & Valiente, 2021).
Although, knowledge per se is probably not
enough to change habits (Ennis, 2007), it
could be considered as the first step in the
establishment of healthy habits (Keating,
2003).

Regarding muscle endurance, levels of
the endurance trunk musculature may be an
indicator of the level of back health in
students in the 1st year of secondary school.
Students with inadequate endurance of the
trunk muscles showed poor back health
(Minana-Signes & Monfort-Panego, 2020).
Female dance students with LBP exhibited
lower levels of endurance than students
without pain (Swain & Redding, 2014). Some
controlled and  randomized  studies
(Ahlqwist, Hagman, Kjellby-Wendt, &
Beckung, 2008; Jones, Stratton, Reilly, &
Unnithan, 2007) related an improvement in
the resistance of the trunk flexor and extensor
muscles  with the reduction of LBP in
adolescents.

It is urgent to transfer all this knowledge
to the educational context, the place where
young people are trained, using effective
physical activity interventions through
multicomponent models (ecological teaching
models), as an important part of solving
health problems and the well-being of future
citizens (Naylor et al., 2015). However,
currently, research into back health
education in the school setting has not
received much attention (Bettany-Saltikov et

al.,, 2019) and, as far as we know, guidelines
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to support teachers’ interventions do not
exist.

A recent review study of randomized
controlled trials on back health interventions
in school setting found that only six studies
attended these criterion (Mifiana-Signes et
al., 2021). All of them addressed some of
these contents: knowledge, postural habits
and muscular endurance (Dullien et al., 2018;
Habybabady et al., 2012; Hill & Keating, 2015;
Vidal et al, 2011, Vidal et al, 2013).
Nevertheless, none of them used student-
centred methods to teach these contents
along with ecological teaching models. Using
these models, recent studies have shown that
learning contracts can help the teacher to
involve students and families in applying the
classroom contents to their homes, helping
students to develop self-directedness and
start taking charge of their own learning
(Castillo, Felip, Quintana, & Tort, 2014;
Greenwood & McCabe, 2008).

For these reasons, the purpose of this
research was to determine the effect of an
educational back-health intervention
on knowledge, postural habits and trunk
muscle endurance related to low back pain
prevention for a group of 12 to 13-year-old
students, with and without a parents’
contract, using a 6-month follow-up.

It was hypothesized that questionnaire
and field test scores of the pupils who
followed the program would remain
significantly higher than in the control group
in the short and long-term. It is also
hypothesized that following a learning
contract, during a 6-month follow-up period
after participating in an educational back
health intervention, could help to maintain
the improvements in knowledge, habits,

muscle endurance and LBP perception.

2. Materials and Methods

The study followed a non-randomized
experimental design with a baseline-post-test
and a follow-up 6 months after the
intervention. Two experimental groups (EG1
and EG2) and one control group (CG) were
studied.

Subjects —The study took place in the
city of Valencia (Spain), which had a total
population of 26,590 1st-grade secondary
school (SS) students (target group) during the
2017-2018 school year. This age group was
selected because non-specific LBP onset
prevalence starts in 10-14 year old according
to the literature (Leboeuf-Yde & Kyvik, 199§;
Mifana-Signes & Monfort-Pafiego, 2015a).
The initial sample was made up of a total of
196 participants from two public schools
chosen based on a convenience factor. The
final sample consisted of 113 (57.6%)
adolescents who finished the whole process
(baseline, post-test and follow-up) with a
95% confidence level and a margin of error of
49.2%. Individual randomization in school-
setting intervention studies is usually not
possible, hence study groups instead of
individuals were randomized (Kim & Shin,
2014). There were a total of nine natural 1st-
grade class-groups, six from one school and 3
from the other, which were distributed into
three study groups (EG1, EG2 and CG) in
each SS. The control group (CG) consisted of
22 (19.5%) participants who followed the
provided program in their Physical
Education lessons, it was never about back
health content. Experimental group 1 (EG1),
36 (31.9%) participants, had to participate in
a back-health educational program (BHEP);
and experimental group 2 (EG2), 55 (48.9%)
participants, had to participate in a BHEP
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plus a follow-up learning contract. The study

flow is shown in Figure 1.

26590 total population

2 SS selected by convenience:

1 large SS (6 class-groups)
1 small SS (3 class-groups)

1st-grade SS students (target
group)
N=196

Simple randomization
EG1, EG2 and CG

Mifiana Signes & Monfort-Pafiego et al.

Data on baseline
EG1; n=62
3 class-groups:
2 large SS and 1 small SS

Data on baseline
EG2;n=70
3 class-groups:
2 large SS and 1 small SS

Data on baseline
CG;n=64
3 class-groups:
2 large SS and1 small SS

Data on post-test
EG1; n=41
Dropout rate = 33.9%

Data on post-test
EG2; n =62
Dropout rate = 11.4%

Valid data on post-test
assessment

CG;n=33
Dropout rate = 48.4%

Data on follow-up
EG1;n =36
Dropout rate = 41.9%

Data on follow-up
EG2; n=55
Dropout rate = 21.4%

Data on follow-up
CG;n=22
Dropout rate = 65.6%

Valid data included in the
analyses

EG1;n =36

Valid data included in the
analyses

EG2; n =55

Valid data included in the
analyses

CG;n=22

Figure 1 Study flow. EG1: experimental group one; EG2: experimental group two; CG: control group; SS: secondary

school.

Ethical clearance —All the participants
voluntarily participated in the study. The
management of the centres, the class tutors,
and the parents were informed about the
study in writing and expressed their consent.
The study also was accepted by the Ethics

Committee in experimental research of the

University of Valencia on September 6, 2017,
registration number H1509086047576.
Selection criteria —The inclusion criteria
followed were that the participants must be
between 12 and 13 years of age and be
attending the 1st-grade of secondary school
education from two high schools in the city

of Valencia.
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The exclusion criteria were: not having
returned the informed consent signed by the
parents; having missed the intervention
program more than twice, or not participated
due to illness or disability, and not having
completed all the questionnaires or field
camp tests in the three registration times.

Instruments —Socio-demographic data
was collected at the beginning of the
administered questionnaires. Questions were
asked regarding gender, age, the perception
of  health status and  smoking.
Anthropometric measurements were self-
reported. The height and weight of young
adults can be used to calculate BMI for
weight classification purposes (Olfert et al.,
2018). BMI was calculated  using
weight/height2.

Nordic questionnaire: The back health
of the participants was determined by the
Nordic questionnaire on LBP (Kuorinka et
al., 1987). It includes questions related to the
duration of back pain symptoms over time,
such as lifetime prevalence, during the last
week, as well as in different situations. It may
allow us to screen for musculoskeletal
disorders in participants. The original
questionnaire was used but only the
questions related to the prevalence of low
back pain were taken into account for the
analysis. The questions used to discover the
prevalence and provide the screening groups
were: 1) Have you ever had problems (pain,
felt unwell, discomfort) in the lower back
unrelated to a stroke or menstrual pain?
(Lifetime prevalence asked at baseline); 2)
Have you had problems with your lower
back at any time over the last 7 days? (Point
prevalence asked at three different time
points); 3) Have you had problems with your

lower back after the intervention? (Period

prevalence asked at follow-up). This
questionnaire has been validated in several
languages (de Barros & Alexandre, 2003).

Health questionnaire on back care
knowledge concerning physical activities in
daily life for adolescents (HEBACAKNOW-
DL): This is a validated questionnaire
(Monfort-Pafiego et al., 2016) with a single
construct that aims to discover the level of
knowledge participants have about health
and back care during daily activities. It is
made up of 24 multiple-choice questions with
four possible options, only one of them being
correct. The score scale was from 0 to 10
points.

Health questionnaire on back care
knowledge concerning practice physical
activity and exercise for adolescents
(HEBACAKNOW-PAE): This is a validated
questionnaire (Mifana-Signes & Monfort-
Pafego, 2015b) which aims to measure the
degree of knowledge that young people have
about health and back care related to activity
and physical exercise. This questionnaire is
made up of 13 multiple-choice questions with
three possible options, only one of them
being correct. The score scale is between -5
and 10 points.

Questionnaire on back-health-related
postural habits in daily activities for
adolescents (BEHALVES): This is a validated
questionnaire (Monfort-Pafiego & Mihana-
Signes, 2020) whose scores report on the level
of health of postural habits in daily life. It is
made up of 31 questions, the scores of which
function as a single construct. The score
registered responses to a 4-point Likert scale
(Never, Hardly ever, Almost always, and
Always).

Field test measurements. To measure

the endurance of the trunk muscle (CORE), 3

Citation: European Journal Of Human Movement 2022, 49:104-123 - DOI: 10.21134/eurjhm.2022.49.8



field tests were carried out before the
intervention. The score scale ranged from 0 to
540 points (the sum of the three tests from 0
to 180 seconds for each test). The participants
were instructed to maintain the positions as
long as possible. After 3 minutes, the test
ended. The tests were developed in the order
explained here.

The isometric endurance of the trunk
flexor muscle was evaluated by the prone
forearm plank test (Strand, Hjelm, Shoepe, &
Fajardo, 2014). Following a brief technique
demonstration, and detailed instructions, the
participants were tested individually. The
test procedures were as follows: the
participants assumed the forearm plank
position with their elbows in contact with the
ground, in such a way that the humerus
formed a perpendicular line to the horizontal
plane, directly beneath the shoulders. Their
forearms were in neutral position and their
hands were directly in front of their elbows.
The participants assumed a rigid anatomical
body position so that only their forearms and
toes supported the body. This position is
characterized by a phalangeal extension,
neutral ankle position, knee and hip
extension and neutral spinal position.

The endurance of the inclining muscle,
or lateral flexors of the trunk, was evaluated
using the dominant side bridge test (McGill,
Childs, & Liebenson, 1999). This test
consisted of participants lying on an exercise
mat (thickness 2.5cm) on their dominant side
with their legs extended and with their top
foot placed in front of their lower foot on the
mat for support. The participants were
instructed to support themselves lifting their
hips off the mat to maintain a straight line
over their full-body length and support

themselves on one elbow and their feet. Their

Mifiana Signes & Monfort-Pafiego et al.

uninvolved arm was held across the chest
with their hand placed on the opposite
shoulder.

The modified Biering-Sorensen test
(Biering-Sorensen, 1984) was wused to
evaluate the endurance of the trunk extensor
muscle. Participants lay prone with their
lower body supported on the test bed at the
ankles, knees and hips, and their upper body
extended over one end of the edge of the test
bench. Two companions held the
participant's body rather than using belts on
a traditional wooden gym bench. The test
bench surface was approximately 25cm
above the surface of the floor. The
participants rested their upper bodies on the
floor before the exertion. At the beginning of
the exertion, their upper limbs were held
across the chest with their hands resting on
their opposite shoulders, and their upper
body was lifted off the floor until the upper
torso was horizontal to the floor.

Intervention —Back Health Education
program: The intervention with the two
experimental groups (EG1 and EG2) took
place over a four-week period (November
2017). There were eight sessions, each one
lasting 55 minutes, which occurred during
the physical education classes. The control
group (CG) followed the normal Physical
Education class program.

The intervention was based on the
guidelines of the Valencian Community
Secondary Education curriculum, as well as
previous scientific studies on the subject
(Minana-Signes, Monfort-Pafiego, &
Rosaleny-Maiques, 2019).

The sessions and contents of the back-
health education programme were as

follows:
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1st  session:  Introduction  and
explanation of basic knowledge. Slides were
used which showed: the anatomy and
functions of the back; the most common
pathologies of the spine; correct and incorrect
postural habits; proper physical exercise for
back health, and the principles of a healthy
back.

2nd session: Postural awareness.
Exercises on the schema and body image and
strength.

3rd session: Practice of daily postural
habits around a circuit. The habits worked on
were: sitting, lifting objects, transporting
objects, sleeping, writing, sweeping,
brushing teeth, using a mobile phone,
carrying a backpack, etc.

4th- 5th sessions: Group Relays. Relay
races to collect cards on correct and incorrect
daily postural habits (4th session) and
physical exercise postures (5th session), as
well as classifying them into good and bad
(cooperative games).

6th session: Static and dynamic
balancing. Strength games. Static and
dynamic balancing games were carried out in
pairs. Balancing exercises on one leg, and the
Y balance test were practiced.

7th session: CORE and sports. Exercises
to work the CORE muscle.

8th session: Synthesis and reinforcement
session. Repeating the most important
activities.

This intervention was carried out by a
trained Physical Education teacher (PET).
The PET used a variety of teaching styles
(Mosston, 1966), but was specifically
encouraged to use methodologies which are
more focused on student-centreed processes
(Mascolo, 2009). The proposed activities
allowed the PET to act as a facilitator, guide

and a co-learner, encouraging the
participants to take responsibility for
learning, while modelling learning processes
and providing opportunities to develop
learning skills (Wohlfarth et al., 2008).

Back Health learning contract: The
contract consisted of applying 12 postural
habits learned in the intervention in the
students’ daily lives (sitting, standing, lying
down, carrying a backpack, lifting weight,
etc.), and following a list of 12 exercises to
strengthen the trunk muscle (front plank,
lateral plank, hip raise, quadruped arm/leg
raise, dead bug, crunch, front plank with leg
raise, reverse plank, oblique crunch), as well
as stretching (standing hamstring stretch, cat
and camel, psoas stretch) for 20 minutes, 2
days a week. The contract detailed and
explained each of the habits and exercises to
be followed weekly.

Procedure —Questionnaires and field
tests. The outcomes were collected through
different assessment sessions, one for
questionnaires and another for field tests.
The experimental (EG1 and EG2) and control
groups were assessed at three different time
points: before the intervention (baseline),
after the intervention (post-test) and 6
months after the intervention (follow-up). All
the tests were carried out during Physical
Education classes. A researcher, who was
teacher, was required to guide the
completion of the questionnaires, and five
trained researchers (from the Teacher
Training Faculty) were required to carried
out the field tests.

The protocol guidelines for completing
the questionnaires were as follows: A) The
students were asked to go to the computer
room. B) Each student had a computer with

an internet connection set up. C) The
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supervisor briefly and clearly explained what
the questionnaire consisted of. D) The URL to
access Google Forms was provided. E)
Immediate  individual feedback was
provided if there had been a critical error. F)
Routine individual feedback was provided
for self-improvement. G) Group comments
were offered to focus efforts on improving
the data collection process.

The protocol guidelines common to all
the field tests were as follows: A) The
researcher began by explaining that the
participants had to maintain a static position
for as long as possible and provided them
with verbal cues to enable them to get into
the correct, valid position to start the test.
When the participants were in the correct
position, the researcher started both the test
and the chronometer. B) The test ended
when: (1) the participant became tired or
voluntarily stopped the test; (2) the
participant could not maintain the proper
position; (3) the participant warned of
adverse effects of the test (e.g. a headache,
dizziness, a pain not associated with fatigue,
etc.); (4) the researcher noticed signs
indicative of adverse effects on the student,
or (5) the student maintained the position for
180 seconds, the maximum duration of the
tests. C) Each student had to take the test 3
times with a 3-minute rest between
repetitions; however, those participants who
managed to maintain the position for three
minutes were not required to do the test
again. E) The breaks between tests were also
3 minutes. The longest time achieved in any
of the three repetitions was recorded as the
level of endurance.

The field test evaluations were
performed by five previously trained

independent evaluators (Evl, Ev2, Ev3, Ev4

Mifiana Signes & Monfort-Pafiego et al.

and Evb), with each participant (10 students)
being evaluated ten times over four days,
twice by each evaluator. On the first day,
there were two successive evaluations
(Measures 1 and 2) by two evaluators (Evl
and Ev2). The second day there were three
successive evaluations (Measures 3, 4 and 5)
by the last three evaluators (Ev3, Ev4 and
Ev5). After a seven-day interval, the students
were re-evaluated (Measures 6 and 7) by two
evaluators (Evl and Ev2). And on the last
day, the students were re-evaluated
(Measures 8, 9 and 10) by three evaluators
(Ev3, Ev4 and Ev)). The evaluators were
research staff who received 4 hours training
on the field test, which consisted of postural
control, technical execution, analysis and
evaluation (Chaturvedi & Shweta, 2015).
Learning contract: After the intervention
program in the school had finished, we
wanted to study the effects of a learning
contract over a 6-month follow-up (EG2) to
see if learning was maintained over a longer
period after the educational intervention
when a learning contract was used. This
contract consisted of an agreement
established between a student and the
teacher. In our case, it also involved the
students’ parents. Therefore, a contract was
delivered to each student that both the
students themselves and their parents had to
sign. The learning contract was monitored by
the PET, via a meeting held in the PE class at
the end of each month, where the
participants reflected on its implementation.
Statistical analysis —The data analysis
was carried out using SPSS® IBM® software,
r. 26. The level of significance was set at 5%.
Firstly, quality control measures were
carried out: double-checking data entry for

errors, logical checks, pre-filling information
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and setting constraints on answer ranges.
Intrarater and interrater agreement were
determined by evaluating the ICC (intraclass
correlation coefficient) for continuous data,
according to Landis and Koch (1977). The
Shapiro-Wilk test assessed the normality of
distributions. One-way analysis of variance
(ANOVA) tests were carried out to study
group differences at baseline. The
significance of the association between
nominal data (gender) and LBP prevalence
was established by the chi-square (x2).
Cochran’s Q test was used to study the
evolution of the groups over time in nominal
data (students with LBP and students
without LBP). The McNemar test was
applied to compare the differences between
pair nominal data (students with LBP and
students without LBP and gender groups)
obtained at different times.

The level of general knowledge variable
was obtained by averaging between the two
knowledge questionnaires
(HEBACAKNOW-DL and HEBACAKNOW-
PAE). The level of postural habits was the
mean of the Likert-4 scale. The level of trunk
muscle endurance (CORE) was obtained by
the summation of the time of the three field
tests (Mifana-Signes & Monfort-Pafiego,
2020). The evolution of outcomes (general
knowledge, postural habits and CORE) was
explored using generalized linear model-
analysis of variance for repeated measures
(GLM-ANOVA-RM) with time (baseline,
post-test, 6-month follow-up) as the
dependent (within-subjects) variable and
condition (CG, EG1 and EG2), gender and
self-reported low back pain as the
independent (between-subjects) variables, in
order to evaluate fourth-way-interaction

effects. The following assumptions were

tested: (a) Independence of observations, (b)
normality, and (c) sphericity. Post hoc tests
using the Bonferroni correction were
performed as needed. Effect sizes presented
are partial eta squared, n;, which were
selected to facilitate comparison of effect
sizes across similar studies with different

designs (Cohen, 1973).
3. Results

3.1 Intraobserver and interobserver reliability

Excellent intraobserver and
interobserver agreement were achieved for
the standardized method of measuring the
level of trunk muscle endurance.
Interobserver agreement was ICC > .98 (95%
CIL: .998-1) and intraobserver reliability was
ICC > .98 (95% CI: .994-1), both for the three
proves and CORE.

3.2 Normality of distributions

The Shapiro-Wilk tests showed that the
data, the general knowledge questionnaire
(HEBACAKNOW-DL), the specific one
(HEBACAKNOW-PAE), the postural habits
(BEHALVES), and the average score of the
three field tests (CORE), followed a normal
distribution for both groups of girls and boys
in the CG, EG1 and EG2 with p > .05.

3.3 Descriptive analysis

It was observed (Table 1) that the values
of age, weight, height, and BMI were similar
for all the participants in EG1, EG2, and the
CG in the baseline of the study.

3.4 Generalized linear model- analysis of
variance for repeated measures

The Box's test indicated that covariance
matrices equality is assumed, Box's M= 68.3,
F (45, 3349.3) = .1.1, p = .366. Mauchly's test
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showed the absence of sphericity in the post-
test, W=.824, x2 (2) =13.14, p <.001. Therefore,
Greenhouse-Geisser ¢ (¢ = .85), was

calculated.

3.5 Within-subject analyses/ tests per main effect
and interaction

The GLM-ANOVA-RM showed
significance for the time variable (baseline,
post-test and 6-month follow-up) and time x
condition (EG1, EG2, CG) interaction effects
as a within-subject factor regarding general
knowledge, posture habits and CORE (Table
2). However, other fourth-way interactions
(Time x gender, time x self-reported LBP,
time x condition x gender, time x condition x
self-reported LBP, time x gender x self-
reported LBP and time x condition x gender
x self-reported LBP) showed no significance.

The significance of the time x condition
interaction in the study of within-subject
effects leads us to ignore the main effects and
analyse simple effects. Descriptive data for
the different within-subject measures and
pairwise comparisons can be found in Table
2. See Figures 2, 3 and 4 for graphical

representations of these results.

3.6 Between-subject analyses/ Interactions with
between-subject variables

The between-subjects results showed no
significance for the four-way-interaction
effects (gender, self-reported LBP, condition
x gender, condition x self-reported LBP,
gender x self-reported LBP and condition x
gender x self-reported LBP) except for the
condition  variable regarding general
knowledge and postural habits and for the
self-reported LBP variable regarding
postural habits (Table 2).

Mifiana Signes & Monfort-Pafiego et al.

Once we found statistically significant
results, and in order to determine where our
differences truly came from, we applied the

Bonferroni post hoc test (Table 2).

3.7 Effects of the intervention on low back pain

Regarding the problems in non-specific
LBP at baseline, no significant differences
were observed between groups. A lifetime
prevalence of LBP between 44%- 58%, and a
last week prevalence of LBP between 16%-
33% in the total sample, by gender and by
study groups was observed. In general, the
girls showed slightly higher frequencies.

At post-test, all the groups showed
better levels of back health (participants
without LBP) from a descriptive point of
view, but with no significant differences. The
EG2 was the only group who showed
significant results in flow-up with respect to
baseline and post-test (Table 3). These results
should be interpreted with caution since
although the total sample in the three-time
intervals was the same. However, most
important missing values were found in the
Nordic lumbar pain questionnaire during
baseline time. The loss percentage was 58%
EG1, 20% EG2 and 18% CG in this period.
While in the post-test and follow-up all the
participants (n =113) answered the questions,
in the baseline many missing values were
found (n = 82).

In the follow-up, EG2 was the group that
decreased most in the last week prevalence of
LBP with respect to the baseline and post-
test, showing significant differences.
However, the control group also registered
less prevalence of LBP in the post-test and
follow-up with respect to the baseline,
although without any significant differences
(Table 3).
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Table 1 Baseline sample characteristics of the three groups.

EG1 EG2 CG One-way ANOVA
Variable n +* SD n L3 SD n L SD F p

Age (years)
Girls 21 12.29 561 30 12.00 263 8 12.25 707 2.684 077
Boys 15 1213 352 25 12.08 277 14 1243 .756 2.657 .080
Total 36 55 22

Weight (Kg)
Girls 19 4994 9.119 29 47.02 7.702 8 50.19 10.113 844 436
Boys 15 48.81 10.456 25 47.89 8.813 13 46.39 14.010 179 .836
Total 34 54 21

Height (cm)
Girls 20 157 .090 27 1.59 .051 8 1.62 .043 1.606 211
Boys 15 155 078 25 1.57 .088 13 1.58 112 .355 703
Total 35 54 21

Body mass index (kg/m?)
Girls 18 19.64 2.409 27 18.05 4.581 8 18.98 2.779 1.003 374
Boys 15 20.17 3.259 25 19.32 2.695 12 19.13 3.708 476 624
Total 33 52 20

EGT1: experimental group one; EG2: experimental group two; CG: control group; n: frequency; o: mean; SD: standard deviation; F: Snedecor F; p: level of critical significance.
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Figure 2 Graphical representation of General
Knowledge results.
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Figure 3 Graphical representation of Postural
Behavior results.
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Figure 4 Graphical representation of CORE
results.

4. Discussion

The main purpose of this study was to
determine the effect of an educational back-

health intervention on knowledge, postural

Study
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—-—EGl
“u e EG2

Study
groups
—CG
=——EG1
e EG2

Study grou
—CG
==*EGI
e EG2

habits

regarding low back pain prevention for a

and trunk muscle endurance
group of 12 to 13-year-old students using a 6-
month follow-up. The research showed that
offering a BHEP could have a positive effect
on knowledge, postural habits, and the
perception of LBP in the experimental groups
(EG1 and EG2) compared to the control
group, although the improvement in the
perception of LBP was only significative for
the group with follow-up learning contract
(EG2).

multicomponent

Furthermore, it is known that

intervention
programmes utilizing knowledge, postural
habits,

exercises, strength and stretching exercise

awareness, postural balancing
contents are the most widely used to address
back health problems in students (Bettany-
Saltikov et al.,, 2019; Michaleff et al.,, 2014;
Steele, Dawson, & Hiller, 2006).

Regarding the level of general
knowledge, and in line with our first
hypothesis, the children who participated in
the programme scored higher than the
control group, who did not follow the
program, when tested after the intervention
and after 6 months. The evolution of the level
of general knowledge was very clear and
statistically significant. The two experimental
groups  improved  their = knowledge
immediately after the intervention, and they
maintained this level of knowledge, although
they obtained slightly lower results in the
follow-up, similar to other studies (Cardon,
De Bourdeaudhuij & De Clercq, 2002;
Minana-Signes et al, 2019). EG2, who
followed a learning contract at home,
registered the highest scores in knowledge at

follow-up, ratifying the second hypothesis.
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Table 2 Mixed between-within subject GLM-ANOVA to compare the effect of condition and self-reported LBP (as between-subject factor), and time and time vs condition (as a
within-subject factor) on general knowledge, postural behavior and CORE scores; along with Bonferroni test for post hoc pairwise comparisons based on mean differences (95%

CI).
Variable Descriptive statistics ANOVA RM Bonferroni test for post hoc pairwise comparisons
(score range) Group Time ¥ (SD) Effects F(df) Effect size (173) Post-test
Baseline 2.6x1.6 Comparison o] SE p 95% CI
EG1 Post-test? 5.6x1.5 Time 49.8*** (2, 138) 42 EG2- EG1 .8 3 .028 d-1.6
Follow-up 3.0+1.2 EG2- CG 3.53 4 <001 2.6-4.4
Baseline 3.3+t1.4 EGI1- CG 2.7 4 <001 1.7-3.7
I((l(:{100‘)’v EG2 Post-test? 6.4+1.5 Time x condition  10.4*** (4, 138) .23 Follow-up
Follow-up 42415 Comparison  oI-] SE p 95% CI
Baseline 2.8+1.2 EG2- EG1 1.2 3 <001 5-19
CG Post-test? 2.9+1.2 Condition 17.9%%* (2, 69) 34 EG2- CG 2.8 3 <001 2.0-3.6
Follow-up 1.4+1.2 EG1- CG 1.6 4 <001 7-2.5
Baseline 2.8+.2 . Post-test
EG1  Post-test 3.0+.3 Time 167.97%(2,138) 71 Comparison o] SE p 95% CI
e Dasdine 2pa5  TWmexemdifon  SIt(i® 13 e T
EG2 Post-test? 3.1+3 e EGI1- CG -2 A 120 -4-.0
(1-4) Follow-up 4.6+ .4 Condition 407269 A1 Follow-up
Baseline 2.7+.3 EG2- EG1 A 1.000 -2-3
CG Post-test? 3.2+3 Self-reported LBP 4.4* (1, 69) .06 EG2- CG .6 <.001 3-9
Follow-up 4.0+5 EG1- CG 5 <.001 2-8
Baseline 217.5+93.1 Post-test
EG1 Post-testr  268.5+95.4 Time 3.8%% (2, 138) .05 Comparison o] SE 4 95% CI
Follow-up  279.1+116.8 EG2- EG1 134 23.0 1.000 -42.4-69.3
Baseline 240.9+96.0 EG2- CG 634 270 .062 -2.3-129.1
8312; EG2 Post-testr  281.9+117.8 Time x condition 4.0%* (4, 138) .10 EGI1- CG 50.0 29.0 3 -20.5- 120.50
Follow-up  293.9+110.1 Follow-up
Baseline 254.0+97.3 EG2- EG1 148 238 1.000 -43.1-72.7
CG Post-testr  221.2+97.6 EG2- CG 320 28.0 .767 -36.1-100.1
Follow-up 268.1+102.4 EGI- CG 172 30.0 1.000 -55.8-90.2

EG1: experimental group one n=36; EG2: experimental group two n=55; CG: control group n=20; @: mean; SD: standard deviation; GLM-ANOVA RM: generalized linear model- analysis of variance for repeated measures; F: Snedecor F (and degrees of freedom);

nzz): partial eta squared; KNOW: level of general knowledge; PB: level of postural behavior; CORE: level of trunk muscle endurance. Post-test a: Mauchly's test showed absence of sphericity in the post-test, therefore, Greenhouse-Geisser was calculated; SE: standard

error; p: level of significance; 95% CI: confidence interval. *p < .03, **p <.005, **p <.001
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Table 3 Level of LBP prevalence in the last week according to sex and study groups.

EG1 EG2 CG
No LBP LBP No LBP LBP No LBP LBP X2 test
Baseline n % N % n % n % n % n % X2 gl p
Girls 6 66.7 3 33.3 19 67.9 9 321 5 714 2 28.6 .045 2 978
Boys 5 83.3 1 16.7 16 76.2 5 23.8 9 81.8 2 18.2 220 2 .896
Total 11 73.3 4 26.7 35 714 14 28.6 14 77.8 4 22.2 1.204 1 273
Post-test n % n % n % n % n % n % X2 gl p
Girls 19 90.5 2 9.5 23 76.7 7 23.3 7 87.5 1 12.5 1.804 2 496
Boys 14 93.3 1 6.7 17 68.0 8 32.0 12 85.7 2 14.3 4.141 2 126
Total 33 91.7 3 8.3 40 72.7 15 27.3 19 86.4 3 13.6 218 1 .640
Follow-up n % n % n % n % n % n % X2 gl p
Girls 20 95.2 1 4.8 27 90.0 3 10.0 7 87.5 1 12.5 .630 2 .730
Boys 14 93.3 1 6.7 23 92.0 2 8.0 12 85.7 2 14.3 .588 2 .760
Total 34 94.4 2 5.6 50 90.9 5 9.1 19 86.4 3 13.6 .022 1 .883
Cochran's Q test (Q p) 4.000 135 10.111 .006 .500 .779
McNemar test n p n p n p
Post-baseline 15 .500 49 1.000 18 1.000
Follow-baseline 15 .500 49 .022 18 1.000
Follow-post 36 1.000 55 .006 22 1.000

EGT1: experimental group one; EG2: experimental group two; CG: control group; LBP: low back pain; n: frequency; %: percentage of prevalence of LBP or without LBP; x2: chi-square contrast statistic; gl: degrees of freedom; p: level of critical significance; Q: Cochran's

Q statistic. Bold numbers: Statistically significant differences.
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This makes us think that a learning
contract could be an interesting didactic
resource to involve students in classroom
activities when they are out of school and to
consolidate learnings. Contracts formalize
and ensure the gradual release of
responsibility, which is often talked about
but less-than-frequently practiced.

On the other hand, it should be noted
that very low levels of knowledge concerning
back health were found in the participants
before the application of the intervention
programme, as mentioned in the
introduction, and as can be seen in other
studies (Akbari-Chehrehbargh et al., 2020;
Mendez & Gomez-Conesa, 2001).
Appropriate knowledge is an important
factor in leading to personal well-being
(Demetriou et al., 2015) and develop physical
competences (Lloyd et al., 2010). Numerous
studies have carried out intervention
programmes  concerning back  health
education in the school setting to improve
knowledge in schoolchildren (Dullien et al.,
2018; Habybabady et al., 2012; Hill & Keating,
2015; Kovacs et al., 2011; Vidal et al., 2011;
Vidal et al.,, 2013). However, knowledge per
se is probably not enough to change habits
(Ennis, 2007). Knowledge could be
considered as the first step in the
establishment of healthy habits (Keating,
2003).

Regarding daily postural habits, all the
groups improved their level of postural
habits, showing a significant longitudinal
evolution. = However, the  pairwise
comparisons of the follow-up indicated no
statistically significative differences between
the experimental groups (Table 2), partially
refuting the second hypothesis. Based on

these results, back health programmes for

schoolchildren can be seen to be an efficient
way to improve the students” knowledge, a
determining factor in changing postural
habits (Keating et al, 2009) as already
mentioned. A learning contract could help
children retain part of the knowledge.
However, it seems that postural habits
require more time to be assimilated.

A longitudinal improvement was
observed in the trunk muscle endurance test;
however, the pairwise comparisons did not
find statistically significative differences. The
best muscle endurance score was obtained by
EG2 in the follow-up.. Other works showed
that it is possible to improve the endurance of
the trunk muscle in a safe and fun way at
school (Minana-Signes et al., 2019; Vera-
Garcia et al., 2005; Vera-Garcia et al., 2005).
Analyzing the effect of a core training
programme between adolescents, males
obtained greater effects in perceived effort
than females, but women got a greater effect
in posture (Aparicio-Sarmiento, Goémez-
Carmona, Martinez-Romero, Gamonales, &
Sainz de Baranda, 2021). This makes us think
that working on endurance during Physical
Education classes, under teacher supervision,
could be more efficient, although more
studies are required to continue contributing
knowledge. On the other hand, we must bear
in mind that trunk muscle endurance was
approached in a playful and educational
way, and not as a specific training plan.

Regarding the problems with non-
specific LBP at baseline, we observed an
elevated lifetime prevalence of LBP (42%-
52%) and LBP over the last week (16%-33%)
similar to other studies (Jeffries, Milanese, &
Grimmer-Somers, 2007; Mifana-Signes &
Monfort-Pafiego, 2015a). In general, the girls
showed slightly higher frequencies (Kovacs
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et al,, 2003). We can report that EG2, who
followed a learning contract for 6 months
after participating in the educational back
health intervention, registered significant
differences with respect to the prevalence of
LBP at baseline in the last week, partially
verifying the second hypothesis. School-
based interventions seems to report
effectiveness related to back health
(Michaleff et al., 2014); however, some
current evidence suggests that educative
interventions do not appear to prevent LBP
(Dullien et al., 2018; Steffens et al., 2016).

In general, these results, which should
be taken with caution, suggest that back
health should be taught in school, and that
schools must be taken advantage of due to
their great potential (Balague, Nordin,
Dutoit, & Waldburger, 1996; Rosa et al,,
2017). The fact that many students have
experienced back pain at some point in their
lives must be a reason for us to inform and
educate about back health in schools. Schools
are a good agent to reach personal well-being
(Powell & Graham, 2017). Moreover,
students spend long hours in the centres
sitting (Cardon, De Clercq, De
Bourdeaudhuij, &  Breithecker, 2004),
therefore, all teachers are responsible for
their students’ back health. In addition, it is
known that bringing about changes in
people's health requires interdisciplinary and
multidisciplinary interventions (Hall &
Weaver, 2001; Ponte, Gross, Milliman-
Richard, & Lacey, 2010). As future lines of
research, we understand that more
comprehensive longitudinal intervention
studies are needed to study the effects of
educational programs aimed at primary and
secondary education. Besides, it would be

interesting to study quality of life as in other

Mifiana Signes & Monfort-Pafiego et al.

works (Balague et al., 2012; Fontecha et al,,
2011; Pellise et al., 2009), where the authors
demonstrated that the onset of back pain was
mainly linked to psychosocial and family
issues.

Limitations — As limitations, it should
be noted that we lost many participants
during the process because there were a lot of
tests to be done over several days, and many
participants could not complete them all.
Because of the size of the sample, and the
type of study design, our results cannot be
generalized or transferred directly, but the
results show the trend. In the present study,
there were intervention and control groups in
both centres, which could increase the risk
bias or extend the contamination (Keogh-
Brown et al, 2007). Cluster-randomized
groups could not be allocated, so the schools
suggested using natural reference groups
instead. Furthermore, self-reported data may
be a limitation because an adolescent’s
selective memory may, or may not, be
reliable when remembering low back pain
experiences which occurred sometime in the
past. Besides, in this study, the variable
physical activity habits and participation in
back health programs out of the school

context were not taken into account.

5. Practical Applications.

Any school, be it primary or secondary,
can develop an intervention program
(didactic unit) like the one presented here via
the appropriate adaptation of its Physical
Education classes. Knowledge concerning
back health could be efficiently attained
following an intervention. On the other hand,
postural habits, and the endurance of the
trunk muscle, require more time and follow-

up to assimilate and improve. Over time, it
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has been observed that this could help
improve back pain problems in students.
Based on our results, and the literature, what
we are in fact studying is the effectiveness of
an educational centre project on back health
through a social ecological model (McLeroy,
Bibeau, Steckler, & Glanz, 1988). Both
individual and social environmental factors
could contribute to a change in behaviour

and make for a more powerful intervention.

6. Conclusions

The results showed that knowledge
concerning back-care and postural habits
was significantly improved through the
program. Furthermore, students who
performed a BHEP and followed a learning
contract for 6 months reduced the perception
of low back pain. Randomized studies using
validated and wuniform instruments are

required.
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available online at
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Study flow. EGI1: experimental group one; EG2:
experimental group two; CG: control group; SS:
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representation of General Knowledge results,
Figure S3: Graphical representation of Postural
Behavior  results, Figure S4: Graphical
representation of CORE results, Table S5: Baseline
sample characteristics of the three groups, Table
S6: Mixed between-within subject GLM-ANOVA
to compare the effect of condition and self-
reported LBP (as between-subject factor), and time
and time vs condition (as a within-subject factor)
on general knowledge, postural behavior and
CORE scores; along with Bonferroni test for post
hoc pairwise comparisons based on mean
differences (95% CI)., Table S7: Level of LBP
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study groups.
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