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Abstract
Study design Systematic review of Randomised controlled trials.

Objectives With the increasing incidence of back pain among children and its untold implications to their future,
back education tailored in an effective way would be indicated. However literature appears unsettled. This study aims
to review available literature to determine the effect of school-based back education in preventing and managing low
back pain in school children.

Methods Randomized controlled trials carried out on elementary and secondary school children of ages 6

to 18years and published in English language were included. Back education taught in hospitals or other set-

tings were excluded. Primary outcome was back pain prevalence and secondary outcomes were constituted

from the study characteristics of selected studies which includes: back behavior, knowledge, postural habits, physi-
cal activity, fear-avoidance beliefs, back pack carriage, pain intensity, skills and self efficacy. Databases searched were
PEDro, HINARI, PubMed, Cochrane, and Google Scholar. Available stiudies from 2000 to March 2022 were retrieved.
Quality of studies were assessed using the PEDro scale. Obtained studies were descriptively analyzed.

Results A total 8420 studies were retrieved and 8 studies (with 1239 participants) were included in this review. Four
studies each assessed back knowledge and back behavior, and two assessed back pain prevalence. There

were improvements in back knowledge and back behaviour, but effectiveness of back care education on back pain
prevalence was not conclusive.

Forms of education used involved the indirect method of conditioning the environment and the direct method
which made use of theory, practical lessons and educational books and materials.

Conclusion Back care education programmes in schools are effective in improving back care knowledge, behavior
and reduction in low back pain frequency. Reduction in back pain prevalence is not conclusive. Back care educa-
tion could be incorporated as part of schools'education programmes. Limitations include exclusion of non English
language studies and inconsistent outcome measures.
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Introduction

Low back pain is increasingly prevalent among children
and adolescents [1], as various studies have indicated its
occurrence in the younger population [2—4]. In Nigeria
specifically, adolescents exhibit a prevalence of approxi-
mately 25% for low back pain [5].

Common contributors to low back pain encompass
various factors such as posture, underlying health condi-
tions, improper lifting techniques, inadequate ergonom-
ics, excessive weight and manner of carrying backpacks
[4, 6]. Risk factors associated with back pain involve the
weight of the backpack, the nature of school furniture,
overall lifestyle, and a history of prior back pain experi-
ences [7]. Additionally, an observed correlation exists
between poor posture and the occurrence of low back
pain in children [8]. Diverse approaches, both pharmaco-
logical and non-pharmacological, have been employed to
mitigate back pain [9, 10]. Non-pharmacological strate-
gies encompass a range of interventions including back
care education, exercises, yoga, and acupuncture [11].
While back care education is promoted as a method for
managing back pain, ongoing discussions persist about
its effectiveness [12].

Back care education is an approach to prevent and
maintain a healthy and pain free back [13]. The original
Swedish Back School, established by Zachrisson-For-
sell in 1969, aimed to diminish back pain by educating
patients on proper back care [14]. This program spanned
four lessons across a two-week period, each lasting about
15 minutes. The initial session covered back anatomy, the
prevalence of back pain, and diverse treatment meth-
ods. Subsequent lessons addressed body biomechan-
ics, the role of back muscles, posture, specific relaxation
exercises, proper weight lifting techniques, and physical
exercises [15]. Presently, the content and duration of back
school programs exhibit substantial variation, yet their
fundamental purpose remains unchanged [3, 16-18].
Integrating back care education into school curricula
offers potential to enhance students’ understanding and
implementation of back care practices [19, 20], which has
proven pivotal in reducing back pain incidence within
educational settings [21, 22]. Despite numerous studies
on back care education [3, 16, 17, 23], there is a crucial
need to consolidate existing evidence regarding the effec-
tiveness of these school-based programs.

Thus, the aim of the review is to comprehensively
examine various back care education programs imple-
mented in schools targeting the prevention and manage-
ment of low back pain among children and adolescents
18years or younger, providing detailed insights into their
effectiveness on specific outcomes.

Methods

Registration

This review was registered under the International plat-
form of Registered systematic review and meta-analy-
sis protocol (INPLASY) with the registration number;
INPLASY202310044 and DOI number; https://doi.org/
10.37766/inplasy2023.1.0044.

Criteria for eligibility

This review included randomised controlled trials (RCTs)
conducted in the elementary and secondary schools. Par-
ticipants had to be students or pupils of the school aged
between 6 to 18 years. Available studies on back care edu-
cation programmes and back schools both as a preven-
tive and management strategy for back pain carried out
by teachers, physiotherapists or any other health care
professionals was included.. The studies must have been
published in English language.

However, studies on secondary data which such as sys-
tematic reviews, narrative reviews, scoping reviews were
excluded and so were studies with no access to their full
documents.

Information sources and search

Search for information was performed using the follow-
ing databases; PubMed, PEDro, Cochrane library, Google
scholar and HINARI.

The search involved the use of medical subject head-
ings, text terms, keywords and word variants that rep-
resented programmes on back care (back school OR
back education programme OR back health OR postural
education) and terms that captured their measure of
effectiveness (efficacy OR effectiveness OR importance)
in children (children OR adolescents OR school-aged
children) combined using the Boolean operator “AND”
(see Supplementary Document). The search applied no
search limits during the search. These databases were
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searched from inception to 31/03/2022. Weekly alerts of
new literature were received weekly until 16/12/2023.

Study selection

Results of the search was exported to endnote and
stored in Rayyan [24] from where duplicates were
removed. Screening of studies was done independently
by the primary reviewer. Articles selection and data
extraction was performed by the primary reviewer,
A.C.C and double-checked by a second reviewer,
A.B.C.. Standardization of the procedure was required
for regularity in method of data extraction used by the
reviewers.

For each included trial, data was extracted regarding
the participants (eligibility criteria), the interventions, the
control and the outcome measures. Disagreements were
resolved by discussion and reaching consensus or using
a third reviewer, C.A.C. Details of the screening based on
the eligibility criteria along with reasons for exclusion are
presented in a flow chart (Fig. 1).

Data collection

Data was collected by 2 individuals, A.C.C and A.B.C
on the following variables: author’s study location, study
characteristics (sample size, study design), participant’s
characteristics (age, education level) which are recorded
in an evidence table (Table 1). Other variables wherein
data was synthesized include; intervention settings, the
intervention accessor, period of the intervention, follow-
up periods, study quality, outcomes accessed and their
outcome measures.

Quality appraisal

The methodological quality of the included studies
and the risk of bias was assessed independently using
the PEDro scale. The PEDro scale is an effective tool
for the measurement of the methodological feature
of clinical trials [29-31]. The PEDro scale includes an
11 item which comprises external validity (item 1),
internal validity (item 2-9) and statistical reporting
(item 10-11). It relays internal validity and interpret-
ability which is used to access each of the selected
studies [30]. Quality is accessed by the level of score
allocated. Scores less than 5 indicates low quality while
scores greater than 5 indicates a high quality. Based on
the PEDro assessment and sample size used, the level
of evidence was assigned to each study. High quality
RCTs (rated as high or excellent by PEDro with sample
size >100) was considered as having level 1 evidence,
whereas lower-quality RCTs (rated as low by PEDro
with sample size less <100) was considered level 2
evidence.
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The scale were demarcated as Yes or No. A score of
one was allocated to each “Yes” answer and zero to “No”
answer. The overall score was reported as a tally of all yes
answers out of 11 based on the appropriate answers for
each study (see Table 2).

Data synthesis

Data was synthesized separately to answer the objective
questions. QualitativeSynthesis was used to analyze the
extracted data. The main variable was the effect of back
education on back pain prevalence and other outcomes
and back education methods. Data was grouped based on
the country the study was carried out, the type of pro-
fessionals that carried out the interventions, sample size,
age group of participants, outcomes and outcome meas-
ures (see Table 1).

Results

Our search identified 8420 articles from five databases
using the search strategies (see Supplementary Docu-
ment). A hundred and 25 articles were excluded after
deduplication. Total number of 8270 articles were
excluded based on abstract and title screening and 17
works excluded were based on full text screening. Eight
articles [32] were eligible for this systematic review.
Details are presented in the PRISMA flowchart (Fig. 1).

Quality appraisal
All of the studies had evidence of randomization, had
their groups similar at baseline and had less than 15%
dropout rate (100%). Most of the works certified the
intention to treat analysis (75%) and 50% specified their
eligibility criteria. However, few studies used an ade-
quate blinding method (37.5%). 75% of the studies were
of good quality (Pedro scale 6-8). Based on sample size
and study quality, 62.5% of the included studies were of
level 1 evidence while 37.5 were of level 2 evidence.
Studies that utilized non-practical aspect of learning
were good quality trials and had level 1 evidence but
just few studies that utilized practical lessons were of
good quality (see Table 3).

Distribution of studies based on location and regional
economic classification

Studies in this review were done in Iran (25%), Ger-
many (12.5%), Spain (50%) and Belgium (12.5%). The
World Bank classified countries based on their gross
national income into low income, lower middle, upper
middle income and high income countries [33]. 75% of
the studies were done in Germany, Spain and Belgium
which are high income countries. Only two of the stud-
ies were done in Iran, a low middle income country.
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Search strategy

A 4

Identification

Potentially relevant publications
obtained by combined searches
from Pedro(72), HINARI(81),
Google scholar(52),
PubMed(8007), Cochrane(208)
(n=8420)

|
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Studies/publications excluded

Duplicates removed

A 4

l

Titles and abstracts
screened (n=8295)

(n=125)

o |neligible participants(n=125)
e Wrong intervention(n=7954)
e Non RCTs(n=174)

v

Screening

v

Full texts screening
(n=25)

e Non-English language
articles(n=11) Non journal
publications (n=6)

e Ineligible
participants(n=8)

\ 4

8 works included

Inclusion

Fig. 1 PRISMA flowchart

Studies that utilized practical lessons were all done in
high income countries.

Outcomes assessed and their outcome measures
Most of the studies assessed back care behaviour (50%)
and knowledge of back care (50%). Studies that assessed

e Wrong intervention(n=3)

e Nonjournal
publications(n=1)

e Non RCTs(n=5)

back behaviour, all used different measures (observa-
tion, 5-point scale, a back behaviour trial and question-
naires) while studies that assessed knowledge all made
use of questionnaires. Other outcomes assessed include
back care belief, skills, self-efficacy, back pain preva-
lence, pain intensity etc. (see Table 4).
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Table 2 Pedro scale for quality appraisal
s/n  STUDIES Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 TOTAL
1 (Akbari-Chehrehbargh, Tavafian, & Montazeri, 2020) 1 1 1 1 0 0 0 1 1 1 1 7
[25]
2 (Dullien, Grifka, & Jansen, 2018) [16] 0 1 0 1 0 1 1 1 1
3 (Rodriguez-Garcia, Lopez-Minarro, & Santonja, 2013) 1 1 1 1 0 1 1 1 0 8
[21]
4 (Habybabady R. H. et al, 2012) [18] 0 1 0 1 0 0 0 1 1 1 1 6
5 (Vidal-Conti & Galmes-Panades, 2022) [26] 1 1 0 1 0 0 0 1 0 1 1 5
6 (Vidal, et al,, 2013) [27] 0 1 0 1 0 0 0 1 0 1 1 5
7 (Cardon, de Clercq, Geldhof, Verstraete, & de Bour- 0 1 0 1 1 1 1 1 1 1 0 8
deaudhuij, 2007) [28]
8 (Kovacs, et al., 2011) [19] 1 1 1 1 1 0 1 1 1 1 0 8

Table 3 Summaryof methodological qualities of studies

METHODOLOGICAL QUALITY NO OF STUDIES PERCENTAGES

PEDRO SCALE
Eligibility criteria 4 50%
Radom allocation 8 100%
Concealed allocation 3 37.5%
Groups similar at baseline 8 100%
Subject blinding 3 37.5%
Therapist blinding 1 12.5%
Assessor blinding 2 25%
Less than 15% dropouts 8 100%
Intention to treat analysis 6 75%
Between groups statistical com- 8 100%
parisons
Point measure and variability data 4 50%
PEDRO TOTAL SCORE
Excellent quality (9, 10) 0 0%
Good quality (6-8) 6 75%
Fair quality (4, 5) 2 25%
Poor quality(0-4) 0 0%
SAMPLE SIZE
<100 1 12.5
>100 7 87.5%
LEVEL OF EVIDENCE
Level 1 5 62.5%
Level 2 3 37.5%

Studies’ characteristics

Type/method of education programme

Only 25% of the studies made the use of read-
able materials for educating the children [18, 19]. In
one of the studies, an indirect form of learning was
used in which teachers were trained and the general
school community were educated through awareness
[26]. Two of the studies (25%) had an education on a

section of back care; good posture and correct use of
back packs [26, 27].

Studies’ settings

The studies were done in schools, elementary/primary
schools. However, one of the studies included both pri-
mary and secondary schools [21].

Individuals that assessed the outcomes

Teachers were the principal assessors in three of the
included studies [16, 19, 21]. In the other studies, pro-
fessionals like physical education instructor and health
educator [25], sports scientists [26], occupational health
experts [19] and physiotherapists [28] were the principal
assessors of the outcome(s). In one study however, one
of the researchers was the outcome assessor [27].

Effects of back care education

Effects of back care education on back behaviour

Back behavior was assessed in four studies with a total
number of 1239 participants. In all the studies there
was significant increase in back care behavior. Most of
the works used lessons and practical sessions. Only one
of the work made use of educational pamphlets [18].

Effects of back care education on knowledge of back care
Knowledge was assessed in four studies with 1181 par-
ticipants. Significant improvement of back care knowl-
edge was noted in all the studies. One of the studies
however reported a slight improvement [19]. Two of
the studies [18, 19] used made use of educational read-
ing materials (comic book and pamphlets) while the
other two made use of lessons [16, 28].

Effects of back care education on back pain intensity
According to one of the studies [19] that assessed back
pain intensity, there was decreased frequency of low
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Table 4 Outcomes and outcome measures

S/N OUTCOMES OUTCOME MEASURES FREQUENCY %

1. Pain intensity Visual analogue scale (VAS) 1 12.5%
2. Knowledge Questionnaires 4 50%
3. Back care behavior 5point scale, questionnaires, observation 4 50%
4, Back pain prevalence Questionnaires 2 25%
5. Postural habits Back pain and body posture evaluation instrument 1 12.5%
6. Back pack carriage Questionnaires 1 12.5%
7. Physical activity Accelerometer 1 12.5%
8. Fear-avoidance Questionnaires 1 12.5%
9. Beliefs 6point scale 1 12.5%
10. Use of locker or alternate means Questionnaires 1 12.5%
11. Minimum weight loading of back packs Questionnaires 1 12.5%
12. Skills Checklist 1 12.5%
13. Self-efficacy 4point scale 1 12.5%

back pain in the intervention group. This study made
use of an organized physical education programme.

Effects of back care education on back pain prevalence
Two studies assessed the back pain prevalence. In one
of the studies [28] there was a significant reduction in
back pain prevalence, while the other study [26] showed
no significant difference in back pain prevalence. This
other study however, used an indirect method of edu-
cating the children.

Effects of back care education on other outcomes

In the study that assessed postural habits, results show
no significant improvement in postural habits [26] while
studies that assessed back pack carriage [27], physi-
cal activity and back care beliefs [28], use of alternative
measures of managing school load and minimum back
pack loading [27], back skills and self-efficacy [25] all
reported improvements in these outcomes.

Discussion

The objective of this study was to ascertain the effec-
tiveness of back care education programmes by review-
ing available RCTs. Results shows that back care
education programmes are effective in improving knowl-
edge, behaviour, back pain intensity. Effectiveness on
back care on back pain prevalence cannot be concluded
as 50% of the studies that accessed back pain prevalence
showed no specific difference.

Method of education

Method of education used influences back behavior.
Children could be described as activity loving, therefore
an education type that is full of activity could be more
of interest to them [8]. Several other studies [20, 23, 34]

that used an activity-loving form of education also show
improved outcomes. Back behaviour is important in
bringing about low back pain reduction as it becomes the
part of life of the children [35].

The use of educational pamphlet also brought about an
increase in back behavior, this may be since the pupils’
source for this information from these reading materials
themselves. Therefore, the information is likely to remain
with them as they had to pay the price of getting it. Read-
ing also widens imaginations and creativity. For children
and teenagers, reading method of learning would even
help the children devise measures towards their back
care. This is beneficial as it is the pupils bringing up the
methods themselves and not being imposed on them
by their teachers or instructor. Hence there are high
chances of following up with the learnt behavior. This
reading method could also help in many other aspects
of child development; vocabulary learning and improve-
ment in levels of concentration [36]. On the other hand,
this type of intervention could be less effective in that it
is less interesting and exciting to the pupils. Reading also
requires quite a lot of concentration which a child may
not have developed [37].

Outcomes

One of the studies [26], recorded no improvement in pos-
ture after back care education was carried out for a dura-
tion of four and half months, this can be attributed to the
indirect method of education whereby the teachers were
taught, and the environment was conditioned towards
good posture adaptation. This method of education pro-
gramme would likely not get the children to understand
clearly the information being passed unto them as the
main point is not explained to them. This method how-
ever proved different and can be beneficial as the whole
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school community was educated and the environment
fashioned to encourage good posture [38].

However, a study by Kovacs, et al., [19] found out that
education improved the children’s knowledge on low
back pain prevention and management but the improve-
ment was sure for a period of 3months after the inter-
vention. This intervention was carried out for a period of
3 months which is a good time to develop good skills with
the knowledge gained. Family and cultural lifestyle could
also affect how the children would easily adapt and con-
tinue in the already learned behaviors [39]. For back care
education to remain effective, they must be a reinforce-
ment of learned behaviour at home from by parents and
guardians [40].

Education of the pupils also improved their knowledge.
This gained knowledge then leads to behaviour. This may
explain why most studies assessed both back knowledge
and behaviour [16, 18, 25]. Knowledge can be defined as
body of facts gained from education or experience [41],
while education can be described as an enlightening
experience [42]. Knowledge can therefore be said to be a
good consequence of education [32]. Though knowledge
alone cannot bring about behavioural change, it ensures
that individuals know the need of a behaviour. Knowl-
edge also presents the way to go about a thing which
would make the development of the behaviour more
possible to the individual [32]. Therefore back care edu-
cation would equip students with the knowledge of back
care, its benefits and consequences and how to adopt the
behaviour; hence giving them a reason to inculcate the
behaviour in their daily life [12].

On back pain frequency, there was no reduction in
one of the studies [16]. Other factors causing back pain
which were not accessed may contribute to the nil notice-
able reduction seen. In a study by Solomou, Kraniotis,
Rigopoulou, & Petsas [43], it was opined that underlying
conditions like disc degenerative changes, Scheuermann’s
disease [44], disc hernia and bulges contribute to increase
in low back pain frequency. A study [45] also shows that
osteoid osteoma can be a cause of low back pain.

Study location

Based on geographical representation, most of the stud-
ies reviewed were done in high income countries. In a
study [46], there were more dangers of inactivity in high
income coutries compared to low income countries. In
high income countries, there has been significant levels
of inactivity owning to economic inequality [47]. Luxury
and technological advancements can create room for sed-
entary lifestyle, obesity and increased screen time which
are all risk factors for low back pain in children [48, 49].
Back education is therefore indicated in such countries.
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Back education programmes can also be seen in low- and
middle-income countries due to cultural norms, harsh
weather and inadequate sports facilities preventing phys-
ical activity and leading to the incidence of low back pain
in these countries [47, 50].

Intervention instructors

Education programme carried out in a school setting
would ensure that they are monitored by the teachers;
this would be effective as students spend quite many
hours per week with their teachers. This would aid in
reinforcing the desired behaviour. Other professionals
like occupational health experts, physiotherapists, sports
scientists may have the right knowledge, but teachers and
parents can pass the information better to the children.
Therefore, the need of educating the teachers and par-
ents/guardians proves important [51].

Conclusion
These education programmes include; theory and practi-
cal lessons and reading materials. These direct methods
of education showed more effectiveness than indirect
methods. Therefore they should be part of schools work
as it would contribute to appropriate child development
and health and combat future risks.

Back care education programmes in schools are effec-
tive in improving back care knowledge, behaviour, reduc-
ing pain intensity.

Limitations
Meta analysis was not conducted.

The study however, did not assess the long term effects
of back education.
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