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Abstract

Background: Back school programs, that improve back care and spine disease prevention knowledge are
recommended at the age of 4-14 years. There is Health Questionnaire on Back Care Knowledge in the literature for
children aged 14-17 years. At other ages, there is no questionnaire examining this knowledge. We aimed to
develop a Health Questionnaire on Back Care and Spine Disease Prevention Knowledge for 6-10 years old children
and validate its psychometric properties (internal consistency, test-retest reliability, agreement, convergent validity,
discriminant validity) in 6-10 years old children, who attended back school program or not.

Methods: 463 children took part in the research (6-10 years old). The development was performed according to
the Delphi method. The final version contained 7 questions. 463 participants completed the questionnaire twice
with an interval of 7 days to evaluate test-retest reliability. The internal consistency was tested by Cronbach’s alpha
value, test-retest reliability was calculated by Intraclass Correlation Coefficients (ICC), Standard Error of Measurement
(SEM) and 95% of Minimal Detectable Change (MDC95) and Bland-Altman plots. Convergent validity was tested
against the age variable and discriminant validity was tested by Kruskal-Wallis tests among the different subgroups.

Results: Cronbach’s alpha of the total score was (0=0.797), showed a strong internal consistency with minimal SEM
(0.606) and MDC95 (1.680). The test-retest result for the total score was strong (0.989), for the questions showed
moderate to strong results (0.742-0.975), the limits of agreement of the Bland-Altman plot showed a narrow error of
measurement range (-3.49-1.29), and the value of mean differences was —1.10 (SD + 1.22). The convergent validity
showed a weak, but significant relationship between total score and age (R=0.171; p < 0.001). The discriminant
validity showed significantly different mean scores in non-back school and back school groups.
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Questionnaire validation

Conclusion: For the examination of back care and spine disease prevention knowledge of 6-10 years old children,
the questionnaire proved to be a valid and reliable tool. The knowledge requested in the questionnaire covers the
knowledge material of the theoretical part of the back school for children aged 4-10 years.

Keywords: Back care knowledge, Spine disease prevention, Child back school, Primary school children,

Background

Back pain, but most of all, low back pain (LBP) shows an
increasing prevalence among school-age youth [1]. This age
group is exposed to a variety of risk factors during daily ac-
tivity. Such intrinsic risk factors may include personal char-
acteristics (gender, age, height, weight, etc.), functional
status (curvature of the spine, asymmetries, inadequate
flexibility, muscle strength, etc.), lifestyle (sedentary lifestyle,
lack of physical activity, inadequate exercising, etc.) or even
psychosocial factors (self-image, somatic symptoms, beliefs,
disability, etc.) and extrinsic factors can be risk factors asso-
ciated with the school environment (improperly designed
school environment, furniture, long-term sitting, improper
sitting position, school bag carrying, and its overload, etc.)
[2, 3]. It is estimated that 60—80% of people experience LBP
throughout their lives [4, 5]. LBP has already become a
growing and serious public health problem among children
and adolescents. The prevalence of LBP in children and ad-
olescents is estimated to be very high, ranging from 7 to
72%, with an average of 39.9% [3-5]. Hestbaek et al. con-
ducted an eight-year prospective study of LBP development
from adolescence to adulthood, the results indicated that
the presence of LBP among adolescents, a significant risk
factor for the development of LBP among adults [6, 7]. This
high prevalence of back pain implies a high social and eco-
nomic charge and restrains a considerable part of the popu-
lation in their personal psychosocial and functional life [2].

A frequently used method of prevention is the back
school program (BSP) [8], applied in numerous countries
[9-16]. Nowadays BSP education occurs in a rehabilita-
tion setting and is directed at adults suffering the conse-
quences of years of bad habits, including ineffective
lifting patterns [17]. Sheldon recommends using BPS
principles in early childhood as a proactive method of
prevention of back pain, it should begin proactively in
the elementary schools where it could reach the greatest
number of people [18]. According to Geldhof, primary
prevention should focus on good back functioning, in-
stead of being focused on back pain prevalence [2].

Our habits determine our health, as does disease-
specific knowledge. If we get to know the background of
something, and we are aware of it, it is easier to develop
new, good habits instead of bad ones. In the improve-
ment of posture habits, the first is the habits [19], be-
sides, the development of back care knowledge is
important, which can also affect the evolution of good

habits and aid in the prevention of spine problems [17,
20]. Teaching proper movement patterns and posture
habits to elementary school children is very important to
be able to integrate them into their daily behavior. Stud-
ies on the integration of back school programs into the
educational context have shown that changing children’s
back care knowledge, beliefs, habits, attitude, and abil-
ities can significantly improve public health [1, 8, 21].

In terms of knowledge about the spine, in the Hungar-
ian national core curriculum, the spine as a concept first
appears in primary school, where they first learn about
vertebrates and invertebrates, in general about bones
and anatomy, but the concept of vertebrae or disc does
not come up, they do not learn about muscles, muscular
system, in addition, the correct posture is learned within
the framework of physical education class, around one
time a year, which they learn with gymnastics.

In contrast, the main topics of the child back school
programs concerning the theory are: anatomy, biomech-
anics, ergonomics mainly focusing on the spine, and
spine friendly lifestyle; concerning the practice are: trunk
muscle strengthening, muscles stretching of the muscles
responsible for posture, sensation and automatization of
correct posture, and lumbar motor control ability im-
provement [8, 10, 14, 22, 23]. The content of the back
school programs may be necessary to ensure children
have sufficient back care knowledge for more effective
prevention.

Questionnaires are suitable tools for examining back
care knowledge. Before developing a questionnaire, it
is essential to know what back care knowledge ques-
tionnaires exist for children and what age they are
adapted to, is there any age group for which there is
no adapted back care knowledge questionnaire. Con-
cerning age groups, the content, wording, number
and type of questions and answers should be exam-
ined when designing the questionnaire. There are two
validated Spanish questionnaires on the topic of back
care knowledge: the Health questionnaire about
knowledge for health and back care related to the
practice of physical activity and exercise for adoles-
cents (HEBACAKNOW-PAE) for 13-18-year-olds [3],
and the Health questionnaire on back care knowledge
concerning physical activities in daily life (HEBACA-
KNOW) for adolescent for 14—17 years old children,
whose version has not yet a cross-cultural adaptation
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in English, but it is available [1]. The Back-care Be-
havior Assessment Questionnaire (BABAQ) for
schoolchildren is also a validated questionnaire in
Iranian, measures the theory based, healthy spine-
related back-care behavior including behavioral cap-
ability (skills, knowledge), self-efficacy, expectation be-
liefs and performance spine among fifth-grade girls
[24]. The Iranian version is not available, and has no
cross-cultural adaptation in English, however that ver-
sion is available.

Child back school programs are recommended from
the age of 4 [9, 25], during which back care knowledge
is developed, thus it would be useful to examine chil-
dren’s back care knowledge at an early age [16, 25].
There is no validated questionnaire in the literature
examining the back care and spine disease prevention
knowledge of children aged 6—10 years.

Methods

Aims

The study aimed to develop a questionnaire examining
back care and spine disease prevention knowledge for
children aged 6-10years and testing its psychometric
properties, which includes the main groups of the con-
tent of back school programs: anatomy, biomechanics,
ergonomics, spine use habits, spine-friendly lifestyle, be-
sides assessing the back care knowledge of children in
this age group, among those who attended back school
program or not.

Study design

The cross-sectional quantitative study was conducted
between 2016 and 2020 in Pécs, Hungary. The director
of the schools provided a Declaration of Support. All the
parents were informed about the process of the back
school program and have provided written consent per-
mitting their children to participate in the study. The
data were processed anonymously and confidentiality
based on the Data Protection Act of Hungary. The study
was approved by the Institutional Review Board of the
Regional Research Committee of the Clinical Center,
Pécs, Hungary (No.: 8342-PTE 2020).

Development procedure

Development of the Hungarian version of the question-
naire “Gerinchaszndlattal és -prevenciéval kapcsolatos
tuddst felméré kérddiv 6-10 éves gyerekek szdmdra
(GEPT-6-10)” (Additional files 1, 2) was based on using
the validity criteria of the Delphi method [1, 3, 26],
which phases were the following:

I. phase: Review of Hungarian and international
literature. Collecting and selecting evidence
indicators.
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We performed a literature review according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement [27] concerning
the English and Hungarian literature, examining the
back care knowledge by questionnaire among children.
We excluded studies that examine pain, since our focus
was on prevention. Records were identified through data-
bases (PubMed, Scopus, Science Direct, Web of Science,
Embase, Cochrane Library, MATARKA) and additional
records were identified through other sources (Ph.D. the-
sis, congresses, etc.). Finally, we found three validated
questionnaires [1, 3, 24] in the field of back care know-
ledge. For wider mapping, we also reviewed several
sources related to disease-specific knowledge [17], pos-
tural habits [28], low back pain [29], back pain [30, 31],
among adults and children, and studies in the field of back
school, back/posture education [9, 10, 25, 27, 32]. We
aimed to evaluate the knowledge that back care programs
provide: anatomy, spine use habits, biomechanics, ergo-
nomics and spine-friendly lifestyles.

II. phase: Development of the first version of the
questionnaire, elaboration of questions, groups of
questions (items). Evaluation of the first version by
six independent experts.

The task of the six independent experts (a physio-
therapist; a Ph.D. graduate physiotherapist; a Ph.D.,,
assistant professor; and a doctor having experience
and making research in the field of spine problems,
low back pain; a pedagogue, and also a child psych-
ologist) was to include the most relevant issues in the
questionnaire connected to back care and spine dis-
ease prevention knowledge based on the scientific evi-
dence found in the literature review. They assessed
professionally, the content and linguistic adequacy of
the questions, suitable for the age group, without
causing difficulty in understanding, and considered
how many questions children can be burdened with.
They assessed in terms of content the level of diffi-
culty of the questions and commented which re-
sponse method would be the most appropriate.

III. phase: Development of the second version of the
questionnaire. Evaluation of the second version by
the target population (pilot testing).

After the expert’s opinions, the complied sets of ques-
tions were tested by a total of 15 children from different
age groups. The most important, useful suggestions were
registered. They were asked about the content, the ease,
the form of the questionnaire, the number of questions,
and lucidity of the language, and the interpretability of
symbols given as answers.



Szildgyi et al. BMC Musculoskeletal Disorders (2021) 22:820

IV. phase: Development of the final version of the
questionnaire. Administration.

Comments from the target population were evaluated
by the experts, and incorporated into previous profes-
sional decisions, thus making the final version. The
structure and form of the presentation were also
decided.

The English version “HEalth Questionnaire on BAck
Care and Spine Disease Prevention Knowledge for 6-10
years old children (HEQBACK-6-10)" (Additional files 1,
2) of the questionnaire was translated by two experts, a
synthesis was made from the two translated versions,
and finally, a retranslation was carried out. Besides, the
questionnaire was filled out by English bilingual volun-
tary children from the target population to make pro-
posals for a better understanding of the questions in
English. This version has not yet a cross-cultural
adaptation.

Study groups

A post-hoc sample size estimation (using G*power) for
the correlation analysis (significance set at 5%, power set
at 0.8, effects size at 0.15, and the number of predictors
at 2) showed that the sample size was optimal, given the
study power, i.e. 99.99% [33]. A total of 469 children
were selected in the study by convenience sample selec-
tion. One of the participants left the school during the
program, and five of them were excluded, because of
missing data. Data of 463 children (220 boys, 243 girls)
were processed in the study, their mean age was 7.51 £
1.32years. During the survey, we distinguished three
groups according to age and grade, and three subgroups
accordingly they took part in a back school program, e-
learning back school program or none of them (Table 1).
The protocol describing the back school programs and
the study examining the effectiveness of the programs is
under publication, during which we considered it im-
portant to test the back school program also in an online
environment.

Table 1 Groups and subgroups in the examined population
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1) 230, 6-7 years old, 1. grader children (108 boys, 122
girls; mean age: 6.530 + 0.500 years).

2) 119, 7-8years old, 2. grader children (62 boys, 57
girls; mean age: 7.487 + 0.502 years).

3) 114, 9-10years old, 4. grader children (50 boys, 64
girls; mean age: 9.526 + 0.502 years).

Inclusion criteria
6—10 years old primary age children.

Exclusion criteria

Congenital or acquired spinal disease, severe locomotor,
internal or neurological illness, non-mature children for
school, children with special education needs (SEN), cer-
tified athletes, sports club members [9, 16, 22, 25].

The applied back school programs

Both programs were led by two physiotherapists (Habil,
P.hD., associate professor; MSc, P.hD. student), the back
school program in person, the e-learning program on-
line, the content and material of which was available on
the website of https://gerincsuli.hu/ [34], has been devel-
oped by us, after an extensive literature review of back
school, back education programs [9, 10, 15, 22, 25, 35,
36]. Each program took 12 weeks, one time per week, 45
min per occasion.

The theoretical part of the back school programs in-
cluded anatomical knowledge: human skeleton, spinal
column structure, function, bones of the spinal column,
vertebrae, skeletal muscles, trunk muscles; biomechan-
ical knowledge: spinal column movements (trunk
flexion, extension, lateral flexion, rotation, elongation),
structure of the movement segment, biomechanical
properties of the movement segment and the disc; ergo-
nomic knowledge; spine protection rules and elements
of a spine-friendly lifestyle (correct posture in standing,
sitting position, spine-friendly school, spine-friendly
sports, spine-friendly leisure time) with devices and illus-
trations, in a playful form. The practical part included:
trunk muscle strengthening, muscle stretching of the
muscles responsible for the posture, sensation and

Age, Class Participated in BSP Participated in e-learning BSP Did not participate in BSP Total
(persons) (persons) (persons) (persons)

6-7 years, 26 0 204 230

1. grader

7-8 years, 28 0 91 19

2. grader

9-10vyears, 26 27 61 114

4. grader

6-10 years, 80 27 356 463

1.- 4. grader

BSP back school program
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automatization of correct posture, lumbar motor control
ability development, and spine use, with and without
tools, in a playful form [16, 34].

Statistical analyses

The scores of the questionnaire were calculated, the
mean and standard deviation values of the questions and
categories were obtained. The normality of the continu-
ous variables was tested by Kolmogorov Smirnow tests,
p-value higher than 0.05 was considered a normally dis-
tributed score [37]. We used SPSS (v.27) software for
Windows to make different statistical analyses.

Validity and reliability testing of the GEPT-6-10

Internal consistency was tested by Cronbach’s alpha,
which value could have been excellent (0.93-0.94),
strong (0.91-0.93), reliable (0.84-0.90), robust (0.81),
fairly high (0.76-0.95), high (0.73-0.95), good (0.71-
0.91), relatively high (0.70-0.77), slightly low (0.68), rea-
sonable (0.67-0.87), adequate (0.64—0.85), moderate
(0.61-0.65), satisfactory (0.58-0.97), acceptable (0.45—
0.98), sufficient (0.45-0.96), not satisfactory (0.4—0.55)
and low (0.11) [38].

Test-retest reliability was tested by ICC (intraclass
correlation coefficients, using 95% of confidence inter-
val) in 463 participants [39].. The ICC values can
range from 0 and 1 and, the values of less than 0.5,
between 0.5 and 0.75, between 0.75 and 0.9, and
greater than 0.90 are indicative of poor, moderate,
good, and excellent reliability, respectively [40]. The
form of data collection was the same in the back
school programs and non-back school program
groups. All the children from the non-back school
group filled the questionnaire twice with an interval
of 7days. As well, all the children from the back
school program groups filled the questionnaire twice,
first at the end of the back school program, then 7
days later.

The standard error of measurement (SEM = stand-
ard deviation of all scores x square root of (1 -ICC)
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calculated to multiplying SEM by 2,77) estimates the
absolute reliability [39].

The mean difference between the two measurement
intervals and the 95% limits of agreement (LoA) was cal-
culated by LoA =mean difference (d) +1.96 SD of the
mean differences. The Bland—Altman (BA) plot was used
to visually examine the 95% limits of agreement between
the test and retest total scores, where narrower LoAs
suggested better agreement at the individual level [41,
42]. This association was examined by linear regression
analysis [1]. The convergent validity was tested by Spear-
man’s rank correlation coefficients [43]. The discrimin-
ant validity pertains to the ability of a measurement
system to determine differences between two groups
that are diverse differently from each other concerning
the parameter that is tested [44]. In the study, the dis-
criminant validity was tested to compare the results of
the questionnaire’s scores between the non-back school
and back school groups of different ages to examining
the difference between them.

Results

Validity and reliability

Content validity questionnaire

Development of the questionnaire started with the selec-
tion of topics related to back care and spine disease pre-
vention knowledge included in back school programs,
specified by several back school, back education pro-
grams and questionnaires examining back care know-
ledge. Table 2 shows the validated questionnaires of
back care knowledge for children, found in the Hungar-
ian and English literature.

Main topics included in a back school program: anat-
omy, biomechanics, ergonomics mainly focusing on the
spine, spine use, and spine friendly lifestyle. Formulation
of the items started accordingly, and ten preliminary
items were prepared for the questionnaire. According to
the suggestions of the experts, we minimalized the num-
bers of the questions for this age group, not to overload
them, and we highlighted the most essential issues, for
this reason, seven questions were left. Linguistically, the

and 95% of minimal detectable change were first wording of the seven questions has been
Table 2 The list of validated back care knowledge questionnaires until the age of 18 years old, found in the Hungarian and English
literature

Author Examined Questionnaire

(year) population

Mifiana-Signes V et el. (2015) -+ 230 students Conocimientos sobre la Salud y Cuidados de la Espalda relacionados con la Actividad y Ejercicio
[3] + 13-18years fisico (COSACUES-AEF)

Health questionnaire on back care knowledge concerning practice physical activity and exercise
for adolescents (HEBACAKNOW-PAE)

+ 171 students
« 14-17 years

M. Monfort et al. (2016) [1]

Akbari-Chehrehbargh Z et al.
(2020) [24]

+ 610 students

- 5th grade (BABAQ)

Health questionnaire on back care knowledge in daily life physical activities (HEBACAKNOW)

Back-care Behavior Assessment Questionnaire
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transformed, which developed as follows: Question 1
“Draw the spines in the pictures!” “Draw all the spinal
columns in the pictures!”, Question 2 “Completely color
all the vertebrae blue and all the discs red!” “Color one
vertebra to blue and one disc to red!”, Question 3 “What
are the correct postures while watching TV? More an-
swers are possible!” “Mark 2 correct postures during
watching TV!”, Question 4 “Circle the correct postures!
More answers are possible!” “Mark 3 correct postures!”,
Question 5 “Connect those with similar hardness!”,
Question 6 “Circle where the boy lifts the bag correctly!”
“Mark where the boy is correctly lifting the bag!” and
Question 7, “What holds and moves the spine?” “Mark
what holds and moves the spinal column?”. As the ques-
tionnaire can be filled by children who cannot read or
write, we have provided pictures and symbols at most of
the questions for choosing the answer. After the
changes, the assessment of 15 children followed. In their
opinion, the last question where children had to figure
out for themselves what holds and moves the spine, in-
stead, it would be better if they could choose the correct
answer from two drawn symbols. They also confirmed
that the questions were understandable. An adult read
aloud the questions, that already included the instruc-
tions, highlighting what to do, how to answer, if more
than one answer were correct, it was given how many.
The accepted final version included a total of 7 ques-
tions, of which question 1, 2, 5, 7 goes under the cat-
egory of “anatomy and biomechanics (category 1)”, and
question 3, 4, 6 are in the category of “spine use, ergo-
nomics and spine friendly lifestyle (category 2)”. There
are questions, with more correct answers, for every cor-
rect answer a point can be given, thus who can find all
the correct answers a total of 7 points can be given for
question 1, 2 points for question 2, 2 points for question
3, 3 points for question 4, 2 points for question 5, 1
point for question 6, and 1 point for question 7. For the
wrong answer, 0 point was given. A maximum of 18
points can be obtained in the questionnaire and a mini-
mum of 0 point. The criteria for the correct answers to
each question are provided in Table 3.

Table 3 Criteria and correct answers
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Internal consistency

The internal consistency of the questionnaire was deter-
mined using Cronbach’s alpha values. For the total 7
items, Cronbach’s alpha was o = 0.797 (0.768-0.824), the
questions correlated well with each other, confirming
our hypothesis. The pairs of each question, category, and
total scores correlated significantly (p < 0.001). The re-
sults corroborated, that the questionnaire showed good
internal consistency.

Test-retest reliability

The reliability of the questionnaire was also examined
using the test-retest method by intraclass correlation co-
efficient (ICC). The correlation coefficient was strong
(0.989) for the total scores, and ranged from moderate
to strong (0.742-0.975) for the questions (p <0.001),
with minimal SEM and MDC95 (0.606 and 1.680 re-
spectively) (Table 4).

The Bland—Altman plot and the limits of agreement
concerning the total score of the questionnaire (- 1.10;
- 3.49-1.29-0.30 points) are shown in Fig. 1. The test—
retest differences of the total score increased as the ac-
quired sum of score increased (F=56.89, p<0.001,
Constant: 9,10, Beta coefficient = 1.56; p < 0.001).

The value of mean difference was —1.10 (SD * 1.22),
and the limits of agreement for the total HEQBACK
scores were — 3.49 and 1.29 points (Fig. 1).

Convergent validity

Convergent validity was examined using Spearman’s
rank correlation analysis between total score and age,
where we found a weak but significant association (R =
0.171, p < 0.001) [43].

Discriminant validity

Discriminant validity was tested among children who
took part in a back school program or not among dif-
ferent age groups. The Kolmogorov-Smirnov test re-
sults showed non normally distributed scores of the
questionnaire (p >0.05). We found significant differ-
ences in the back care knowledge between 6 and 7

Question Criteria and correct answer

1 The spinal columns have to be drawn from head to pelvis and also the shape of the spinal columns have to be drawn correctly.
2 One vertebra has to be colored to blue, and one disc to red.

3 *Number 4 and 5 are correct.

4 “Number 2, 3, and 4 are correct.

5 One vertebra has to be connected to the Lego, and one disc to the ball.

6 “The boy is correctly lifting the bag on the first drawing.

7 “The muscles hold and move the spinal column, the second drawing shows a muscle.

“The numbering of the images in the questionnaire should be considered line by line from left to right for each question, starting with the number 1



Szildgyi et al. BMC Musculoskeletal Disorders

(2021) 22:820

Page 7 of 12

Table 4 Test-retest reliability of the Health Questionnaire on Back Care and Spine Disease Prevention Knowledge for 6-10 years old

children
Mean test Mean retest Difference ICC Cl 95% P SEM MDC95
(SD) (SD) between (point) (point)
(point) (point) test, lower upper
retest
(SD)
(point)
1 2.063 2413 —0.350 0.975 0.970 0.979 p < 0.001 0411 1.139
(2.639) (2.558) (0.808)
2 0.851 0952 —0.102 0936 0.923 0.947 p < 0.001 0.235 0.652
(0.950) 0910 (0.456)
3 0.706 0.877 —0.171 0.908 0.889 0923 p < 0.001 0.252 0.698
(0.830) (0.830) (0.482)
4 1.240 1.382 —0.143 0.946 0.935 0.955 p < 0.001 0278 0.771
(1.214) (1.182) (0.544)
5 0.849 0.937 —0.089 0935 0922 0.946 p < 0.001 0.237 0.656
(0.951) (0.906) (0.459)
6 0.788 0.801 -0.013 0.890 0.868 0.908 p < 0.001 0.134 0372
(0.409) (0.399) (0.254)
7 0330 0.564 -0.233 0.742 0.690 0.785 p < 0.001 0.246 0.681
(0.471) (0.496) (0.438)
Total 6.827 7.927 —1.099 0.989 0.987 0.991 p < 0.001 0.606 1.680
(5.979) (5.577) (1.218)

Cl confidence interval, ICC intraclass correlation coefficient, SEM standard error of measurement, MDC95 minimal detectable change at 95%
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Fig. 1 Bland-Altman plot of the differences between test 1 and 2 (retest) for the total score of the Health Questionnaire on Back Care and Spine
Disease Prevention for 6-10 Years Old Children. The observed mean of agreement (solid lines) and limits of agreement (dashed lines) are
presented within +2 standard deviations (n = 463). x-axis: Mean of the total scores of the Health Questionnaire on Back Care and Spine Disease
Prevention Knowledge for 6-10 years old children between test 1 and 2; y-axis: Differences of the total scores of the Health Questionnaire on
Back Care and Spine Disease Prevention Knowledge for 6-10 years old children between test 1 and 2.
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years old (p< 0.001), 7-8years old, and also 9-10
years old groups. Table 3 summarizes the results of
back care knowledge in the examined population. The
highest total score was 17.115+0.909 points among
9-10years old children in the back school program
group. The second highest total score was 16.308 +
2.429 points among 6-7 years old children, who took
part in a back school program. E-learning back school
program seemed to be similarly effective according to
the total scores among 9-10years old children
(15.926 + 3.037 points), than the back school program
for 7-8years old children (15.714+1.802 points)
(Table 5).

Discussion

The most important results of the study show that
we have developed a valid and reliable questionnaire
for assessing the back care and spine disease preven-
tion knowledge for 6-10years old children. The in-
strument was validated on Hungarian population, but
an English version is also available. The validation
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procedure was according to the Delphi method, in-
volving experts and children from the target popula-
tion, thus helping to make interpretable and
professionally relevant questions [1, 28].

According to the teachers and children opinion, filling
the questionnaire was neither too easy nor too difficult,
thanks to the given answer options, which were pictures
and symbols, that also makes it easier to fill out.

Psychometric properties support the reliability of
the instrument. The validity and reliability results
showed good stability of the total score (Cronbach
0.797). The test-retest reliability results showed a
strong correlation, the ICC was strong in total scores
and in case of all questions. The limit of agreement
was relatively low and suggested a narrow error of
measurement range (- 3.49-1.29) and the mean dif-
ference between the two measurements was - 1.10,
which result showed a low systematic error and small
difference between the test and retest measurements.
Furthermore, the regression analysis showed that the
differences of the total score values increased as the

Table 5 The results of the back care and spine disease prevention knowledge in the examined population

6-7 years, 7-8 years, 9-10years, 6-10 years,
1.grader 2.grader 4.grader 1-4.grader
No Participation No Participation No Participation Participation in Total of
participation in BSP participation in BSP participation in BSP e-learning BSP  participants
in BSP (n =26) in BSP (n=28) in BSP (n = 26) (n=27) (n=463)
(n =204) (n=91) (n=61)

Q1 Mean 1088 6.231 0319 5643 0.705 6.808 6.074 2063

Point)  op 1623 1142 0.880 1367 0.803 0492 1662 2639

Q2 Mean 0691 1923 0.187 2.000 0525 1962 1.741 0.851

Point)  op (s 0392 0.469 0,000 0.721 0.196 0526 0.950

Q3 Mean 0.505 1615 0.176 1536 0443 1.885 1.741 0.706

Point)  gp (g01 0637 0437 0637 0671 0326 0.594 0.830

Q4 Mean 1054 2654 0286 2679 0.721 2.885 2593 1.240

(Point)  op 037 0977 0583 0476 0.897 0326 0.747 1214

Qs Mean 0637 1923 0.341 1929 0557 1654 1.889 0.849

Point)  op (o0 0.392 0619 0378 0904 0629 0423 0951

Q6 Mean 0765 1.000 0681 1.000 0,689 0.962 0963 0.788

Point)  gp 425 0.000 0469 0.000 0467 0.196 0.193 0.409

Q7 Mean 0.118 0962 0.099 0929 0311 0962 0926 0330

Point) g 323 0.196 0300 0262 0467 0.196 0267 0471

al Mean 2534 11.038 0.945 10,500 2.098 11.385 10,630 4093

(Point)  op  543) 1.280 1508 1427 1630 0.898 2041 4256

Q Mean 2324 5.269 1143 5214 1852 5731 5.296 2734

Point)  gp 508 1.343 0973 0876 1389 0452 1.354 2031

Total Mean 4858 16308 2088 15.714 3951 17.115 15.926 6.827

‘Z‘;gi':t) SD 3500 2429 2053 1802 2.156 0.909 3037 5979

p *p < 0.001 *p < 0.001 **p < 0.001

*Mann-Whitney test results, **Cruscal-Wallis test results, BSP back school program, Q question, C1 category 1; C2: category 2; SD standard deviation
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acquired scores increased (p <0.001). For those who
reached a higher score on the first measurement, the
results of the second measurement showed an even
greater improvement, they got to know the questions
when completing the questionnaire and were better
suited to correct them. The HEQBACK total scores
showed a significant correlation with age (p < 0.001)
and in every age group the difference was significant
between the subgroups which proved the higher
scores of back school groups (p < 0.001).

Validated questionnaires existing in the literature
measuring back care knowledge in other age groups.
Mifiana-Signes et al. validated the Health question-
naire about knowledge for health and back care re-
lated to the practice of physical activity and exercise
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for adolescents (HEBACAKNOW-PAE) for 13-18
years old, [3], M. Monfort et al. validated the Health
questionnaire on back care knowledge in daily life
physical activities (HEBACAKNOW) for children
aged between 14 and 17years old [1]. Akbari-
Chehrehbargh et al. developed the Back-care Behavior
Assessment Questionnaire (BABAQ) for schoolchil-
dren (5th grade), which aimed to measure the theory-
based content of back care programs [24]. It is worth
mentioning a validated questionnaire connected to
postural habits, validated by M. Monfort and Mif-
ana-Signes in 2020, the questionnaire of Back-health
related postural habits in daily activities (BEHALVES)
for 13—17-year old adolescents, that occupies in some
terms with back care knowledge [28].

Table 6 Comparison of the results of back care knowledge in the intervention groups

Author Examined population/ Questionnaire/ Total scores of back care
(year) Intervention group Test knowledge for the
intervention group
(point)
Pre- Post-
intervention intervention
Mifana-Setal. - 11.19+04 years HEBACAKNOW-PAE 236+0.72 6.56 +1.28
(2019) [15] + 16 students (validated) 332+1.24 632+ 157
. 7 sessions (1 theoretical, 6 HEBACAKNOW-DL
practical) of education (validated)
Dullien et al. - 10.59 £ 0438 years Knowledge test 1442+£303 17171284
(2018) [45] - 87 pupils (not validated)
+ 10-month education
Natdlia et al. - 88+ 1.1 years Questionnaire - 90+18
(2017) [46] + 44 children to evaluate the theoretical knowledge of the spine
+ 8-week education and body posture
(not validated)
Rahele et al. - 203 students Questionnaire of knowledge and behavior Knowledge:  Knowledge:
(2012) [47] + 10-11 years (locally validated) 434+1293  605+2432
+ 4 educational pamphlets Behavior: Behavior:
533+1634 655+2034
Fabiana et al. + 9-16 years Back care questionnaire 36+£29 75+22
(2011) [48] - 4th to 8th grade (not validated)
+ 392 students at the baseline
+ 2 lessons and 1 practical
lesson for education
Greet C et al. -+ 10.02 years Knowledge test -09 338
(2000) [32] - 82 children (not validated)
- 6-week education
The recent - 6-7 years Health Questionnaire on Back Care and Spine Disease Prevention — — 16308 £
study + 26 children Knowledge for 6-10years old children 2429
« back school program
The recent - 7-8years Health Questionnaire on Back Care and Spine Disease Prevention - 15714+
study « 28 children Knowledge for 6-10 years old children 1.802
« back school program
The recent + 9-10years Health Questionnaire on Back Care and Spine Disease Prevention - 17115+
study + 26 children Knowledge for 6-10 years old children 0.909
+ back school program
The recent + 9-10years Health Questionnaire on Back Care and Spine Disease Prevention - 15926 +
study + 27 children Knowledge for 6-10 years old children 3.037

« e-learning back school
program
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However, Health Questionnaire on Back Care and
Spine Disease Prevention Knowledge for 6—10 years old
children is the first questionnaire validated by profes-
sionals for children at that early age to assess the back
care and spine disease prevention knowledge. The study
population consisted of children who took part in back
school program or not. The validity and reliability of the
questionnaire were good, it is a suitable instrument for
the assessment of back care knowledge of 6-10 years old
children.

It is interesting to look at how low the back care
knowledge of children not participating in any back
school or posture education program. In the study of
Minana-Signes V et al., 5th-grade primary school chil-
dren who had not yet received back educational pro-
gram (control group, mean age: 11.13 + 0.34 years)
completed two validated questionnaires related to
back care knowledge. At HEBACAKNOW-PAE 2.04 +
0.90 points were obtained from the maximum 10
points (20.4%), at HEBACAKNOW-DL 2.43+1.18
points were achieved out of the maximum 10 points
(24.3%) [15]. In the recent study children who did
not participate in BSP reached 4.86 + 3.500 points (1st
grader) (27.0%), 2.09+2.05 points (2nd grader)
(11.6%), and 3.951 +2.16 points (4th grader) (22.0%)
compared to the maximum 18 points. If we look at
the percentage of correct answers, it can be deduced
that children’s knowledge of back care, spinal use and
prevention is between 20 and 60%, most are closer to
20%, which is inadequate.

It is also interesting to observe the back care know-
ledge of children after a back school program. Table 6
shows the examined population, and the results of back
care knowledge assessed by validated and not validated
knowledge questionnaires, tests, and the results of the
recent study.

The back care and spine disease prevention knowledge
need to be developed in addition to posture habits for
the improvement of more effective spine prevention.

It may be useful to monitor how knowledge changes
after a back school program, and to examine how chil-
dren’s knowledge lasting in long term or maybe an up-
date is required, if yes, when, besides to examine is there
any direct impact on the prevention of the spine
problems.

Another research is under publication that examines
the effectiveness of back school programs in terms of
back care knowledge, and compares the results of differ-
ent kinds of back school programs.

In addition, it would be interesting to detect the back
care knowledge of preschool children and to assess the
effect of an educational program on the development of
knowledge, since the material covers the back care
knowledge of children 4—10 years.
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Conclusions

According to the results of the recent study, we can state
that the questionnaire proved to be a valid and reliable
tool for the examination of back care and spine disease
prevention knowledge of 6-10years old children. Back
school programs have a remarkable impact on back care
knowledge, the level of knowledge increases with the de-
velopment of back schools.

Limitations

The study was not randomized. A larger number of the
examined population would have led to more certain
conclusions. The instrument does not collect questions
on physical exercise for back care. It would be useful to
further adapt the questionnaire even more to age and to
expand it with questions.

Abbreviations

LBP: Low back pain; SEN: Special education needs; GEPT-6-

10: Gerinchasznalattal és -prevencidval kapcsolatos tudést felméré kérdéiv 6-
10 éves gyerekek szamdara; HEQBACK-6-10: Health Questionnaire on Back
Care and Spine Disease Prevention Knowledge for 6-10 years old children;
BSP: Back school program

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512891-021-04667-X.

Additional file 1. Gerinchasznélattal és -prevencidval kapcsolatos tudast
felméré kérddiv 6-10 éves gyerekek szamdra.

Additional file 2. Health Questionnaire on Back Care Knowledge and
Spine Disease Prevention for 6-10 Years Old Children.

Acknowledgments

We would like to thank the directors and teachers of the schools involved in
the research who supported the successful implementation of the program,
as well as the children and their parents who participated in the study, that
we were able to collaborate so well in the program.

Authors’ contributions

BSZ did a literature review. BSZ, AM, BM, MJ developed the questionnaire.
BSZ, FR, EV, and MJ collected children, executed back school program. PT,
BM, and NT-G collected children to fill the questionnaire. BSZ, AM, and MJ
processed data. AM did the statistical analysis. BSZ, AM, and MJ prepared the
manuscript. All authors did finally research methodological and professional
control on the manuscript, and have read and approved the manuscript.

Funding

The research was supported by UNKP-19-3-] New NATIONAL EXCELLENCE PROGRAM
OF THE MINISTRY FOR INNOVATION AND TECHNOLOGY. The funders had no role in
study design, data collection and analysis, decision to publish, or preparation
of the manuscript.

Availability of data and materials

The datasets generated and analyzed during the current study are not
publicly available due to concern for the parents of participants but are
available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The study was approved by the Institutional Review Board of the Regional
Research Committee of the Clinical Center, Pécs, Hungary (No.: 8342-PTE
2020). All the used methods were carried out in accordance with relevant


https://doi.org/10.1186/s12891-021-04667-x
https://doi.org/10.1186/s12891-021-04667-x

Szildgyi et al. BMC Musculoskeletal Disorders (2021) 22:820

guidelines and regulations. The director of the schools provided a Declar-
ation of Support. All the parents gave written informed consent permitting
their children to participate in the study. The data were processed anonym-
ously and confidentiality based on the Data Protection Act of Hungary.

Consent for publication

The individuals in the pictures of the questionnaires or their legal
representative gave consent to use the pictures in the questionnaire without
covering their eyes and, for publication.

Competing interests
The authors have no conflict of interest to disclose.

Author details

1Faculty of Health Sciences, University of Pécs, Doctoral School of Health
Sciences, Vorosmarty street 4, Pécs 7621, Hungary. “Faculty of Health
Sciences, University of Pécs, Institute of Physiotherapy and Sport Science,
Vorosmarty street 4, Pécs 7621, Hungary.

Received: 6 February 2021 Accepted: 24 August 2021
Published online: 23 September 2021

References

1. Monfort-Pafiego M, Molina-G J, Minana-Signes V, et al. Development and
psychometric evaluation of a health questionnaire on back care knowledge
in daily life physical activities for adolescent students. Eur Spine J. 2016;25:
2803-8. https://doi.org/10.1007/500586-016-4627-9.

2. Elisabeth G. Back functioning: the effectiveness of an intervention
promoting good body mechanics in elementary schoolchildren (doctoral
dissertation): University of Gent Faculty of Medicine and Health Sciences
Department of Movement and Sports Sciences; 2006.

3. Minana-Signes V, Monfort-Pafego M. Design and Validation of a Health
Questionnaire about Knowledge for Health and Back Care Related to
the Practice of Physical Activity and Exercise for Adolescents:
COSACUES-AEF. J Spine. 2015;4(5):1-4. https://doi.org/10.13140/RG.2.1.2
964.6965.

4. Beatriz M. Low Back pain in childhood and adolescent phase:
consequences, prevalence and risk factors — a revision. J Spine. 2017,6(1):
351-6. https://doi.org/10.4172/2165-7939.1000351.

5. Francisco JM, Antonia G-C. Postural hygiene program to prevent low Back
pain. Spine. 2001;26(11):1280-6. https://doi.org/10.1097/00007632-20010601
0-00022.

6. World Health Organization. Chronic diseases and health promotion; 2013.

7. Lise H, Charlotte L-Y, Kirsten OK, Claus M. The course of low back pain from
adolescence to adulthood: eight-year follow-up of 9600 twins. Spine. 2006;
31(4):468-72. https://doi.org/10.1097/01.brs.0000199958.04073.d9.

8. Mifiana-Signes V, Monfort-Pafiego M. Teaching Back health in the
school setting: a systematic review of randomized controlled trials. Int J
Environ Res Public Health. 2021;18(3):979. https://doi.org/10.3390/ijerph1
8030979.

9. Sabine K, Siegfried S. Rickenschule fir Kinder ein Kinderspiel. Miinchen:
Deutschen Bibliothek; 2001.

10. Elisabeth G, Greet C, lise DB, et al. Back posture education in elementary
schoolchildren: a 2-year follow-up study. Eur Spine J. 2007;16(6):841-50.
https://doi.org/10.1007/500586-006-0227-4.

11, Fatma CK, Sami M, Selda U. The investigation effects of sample pilot study
program on postur of preschool children. Procedia Soc Behav Sci. 2012;46:
2806-10. https//doi.org/10.1016/j.sbspro.2012.05.568.

12. M Jordé L, E Pérez B, M Garcfa-M, et al. Back school: a simple way to
improve pain and postural behaviour. An Pediatr (Barc). 2014;,81(2):92-8.
https://doi.org/10.1016/j.anpedi.2013.11.018.

13. Adriane V, de LT T, Claudia TC, et al. Effects of a postural education program
for students of the third year of elementary School in a State School in
Porto Alegre, state of Rio Grande do Sul state. Brazil Fisioter Pesq. 2015;
22(3):239-45.

14.  Anna B, Ryszard P. Exemplification of movement patterns and their
influence on body posture in younger school-age children on the basis of
an authorial program "I take Care of my Spine". Medicine. 2016,95(12):1-11.
https://doi.org/10.1097/MD.0000000000002855.

15. Mifana-Signes V, Monfort-Pafego M, Rosaleny-Maiques S. Improvement of
knowledge and postural habits after an educational intervention program

20.

22.

23.

24,

25.
26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

Page 11 of 12

in school students. J Hum Sport Exerc. 2019;14(1):47-60. https://doi.org/1
0.14198/jhse.2019.141.04.

Szilagyi B, Molnar EL, Jaromi M. The amazing spinal trip. Pécs: Szilagyi
Brigitta; 2019. ISBN: 9781789555875

Kovdcs-Babocsay B, Makai A, Velényi A, et al. The hungarian translation and
validation of the low back pain knowledge questionnaire. (Egy deréktdji
fajdalommal kapcsolatos betegségspecifikus tudast felmérd klfoldi kérdéiv
hazai, magyar nyelvi validalasa). Hungarian Med J. 2019;160(42):1663-72.
[Hungarian]. https://doi.org/10.1556/650.2019.31484.

Sheldon MR. Lifting instruction to children in an elementary school. J
Orthop Sports Phys Ther. 1994;19(2):105-10. https://doi.org/10.2519/jospt.1
994.19.2.105.

Mifana-Signes V, Monfort-Pafiego M. Knowledge on health and back care
education related to physical activity and exercise in adolescents. Eur Spine
J. 2016;25.3:755-9. https://doi.org/10.1007/500586-015-3953-7.

Josep V, Pere AB, Francisco JP, Jaume C, Francisco BO, Pere P. Effects of a
postural education program on school backpack habits related to low back
pain in children. Eur Spine J. 2013;22(4):782-7. https://doi.org/10.1007/
500586-012-2558-7.

Boulton-Davies IM. Physiotherapists—teachers of the public. Physiotherapy.
1979;65:280.

Greet MC, Dirk LR de C, Elisabeth JAG, et al. Back education in elementary
schoolchildren: the effects of adding a physical activity promotion program
to a back care program. Eur Spine J. 2007;16(1):125-33. https.//doi.org/10.1
007/500586-006-0095-y.

Elisabeth G, Greet C, llse DB, et al. Effects of back posture education on
elementary schoolchildren's back function. Eur Spine J. 2007;16(6):829-39.
https://doi.org/10.1007/500586-006-0199-4.

Zahra A-C, Sedigheh S. T, Ali M. the Back-care behavior assessment
questionnaire (BABAQ) for schoolchildren: development and psychometric
evaluation. BMC Public Health. 2020;20(1283):1-10. https://doi.org/10.1186/
$12889-020-09318-9.

Glnter L. Rickenschule fir kinder. Gréafe & Unzer; 1998.

Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol DL, et al.
The COSMIN checklist for assessing the methodological quality of studies
on measurement properties of health status measurement instruments: an
international Delphi study. Qual Life Res. 2010;19(4):539-49. https.//doi.org/1
0.1007/511136-010-9606-8.

Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an
updated guideline for reporting systematic reviews. BMJ. 2021;372:n71.
https://doi.org/10.1136/bmj.n71.

Monfort-Pafiego M, Mifiana-Signes V. Psychometric study and content
validity of a questionnaire to assess back-health-related postural habits in
daily activities. Meas Phys Educ Exerc Sci. 2020;24(3):218-27. https://doi.
0rg/10.1080/1091367X.2020.1784899.

Maciel SC, Jennings F, Jones A, Natour J. The development and validation
of a low Back pain knowledge questionnaire — LKQ. Clinics. 2009;64(12):
1167-75. https://doi.org/10.1590/51807-59322009001200006.

Noll M, Candotti CT, Vieira A, et al. Back pain and body posture evaluation
instrument (BackPEl): developement, content validation and reproducibility.
Int J Public Health. 2013;58(4):562-72. https://doi.org/10.1007/500038-012-
0434-1.

Mifana-Signes V, Monfort-Pafiego M, Morant J, Noll M. Cross-cultural
adaptation and reliability of the Back pain and body posture
evaluation instrument (BackPEl) to the Spanish adolescent population.
Int J Environ Res Public Health. 2021;18(3):854. https://doi.org/10.3390/
ijerph18030854.

Cardon G, De Clercq D, De Bourdeaudhuij I. Effects of back care education
in elementary schoolchildren. Acta PAdiatr. 2000;89(8):1010-7. https.//doi.
0rg/10.1080/080352500750043521.

Faul F, Erdfelder E, Lang A-G, Buchner A. G*power 3: a flexible statistical
power analysis program for the social, behavioral, and biomedical sciences.
Behav Res Methods. 2007;39(2):175-91. https://doi.org/10.3758/BF03193146.
https://gerincsuli.hu/ [2021.06.06].

Mieke D, Barbara C, Lieven D, et al. Long-term effectiveness of back
education programme in elementary schoolchildren: an 8-year follow-up
study. Eur Spine J. 2011;20(12):2134-42. https;//doi.org/10.1007/500586-
011-1856-9.

Alexandre LR, Jorge L. de S. postural educational program for elementary
school: a one-year follow-up study. Motriz Rev Educ Fis. 2015;21(3):256-62.
https://doi.org/10.1590/51980-65742015000300006.


https://doi.org/10.1007/s00586-016-4627-9
https://doi.org/10.13140/RG.2.1.2964.6965
https://doi.org/10.13140/RG.2.1.2964.6965
https://doi.org/10.4172/2165-7939.1000351
https://doi.org/10.1097/00007632-200106010-00022
https://doi.org/10.1097/00007632-200106010-00022
https://doi.org/10.1097/01.brs.0000199958.04073.d9
https://doi.org/10.3390/ijerph18030979
https://doi.org/10.3390/ijerph18030979
https://doi.org/10.1007/s00586-006-0227-4
https://doi.org/10.1016/j.sbspro.2012.05.568
https://doi.org/10.1016/j.anpedi.2013.11.018
https://doi.org/10.1097/MD.0000000000002855
https://doi.org/10.14198/jhse.2019.141.04
https://doi.org/10.14198/jhse.2019.141.04
https://www.worldcat.org/search?q=isbn%3A9781789555875
https://doi.org/10.1556/650.2019.31484
https://doi.org/10.2519/jospt.1994.19.2.105
https://doi.org/10.2519/jospt.1994.19.2.105
https://doi.org/10.1007/s00586-015-3953-7
https://doi.org/10.1007/s00586-012-2558-7
https://doi.org/10.1007/s00586-012-2558-7
https://doi.org/10.1007/s00586-006-0095-y
https://doi.org/10.1007/s00586-006-0095-y
https://doi.org/10.1007/s00586-006-0199-4
https://doi.org/10.1186/s12889-020-09318-9
https://doi.org/10.1186/s12889-020-09318-9
https://doi.org/10.1007/s11136-010-9606-8
https://doi.org/10.1007/s11136-010-9606-8
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1080/1091367X.2020.1784899
https://doi.org/10.1080/1091367X.2020.1784899
https://doi.org/10.1590/S1807-59322009001200006
https://doi.org/10.1007/s00038-012-0434-1
https://doi.org/10.1007/s00038-012-0434-1
https://doi.org/10.3390/ijerph18030854
https://doi.org/10.3390/ijerph18030854
https://doi.org/10.1080/080352500750043521
https://doi.org/10.1080/080352500750043521
https://doi.org/10.3758/BF03193146
https://gerincsuli.hu/
https://doi.org/10.1007/s00586-011-1856-9
https://doi.org/10.1007/s00586-011-1856-9
https://doi.org/10.1590/S1980-65742015000300006

Szildgyi et al. BMC Musculoskeletal Disorders

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

(2021) 22:820

Kruskal WH, Wallis WA. Use of ranks in one-criterion variance analysis.
J Am Stat Assoc. 1952;47(260):583-621. https://doi.org/10.2307/22
80779.

Taber KS. The use of Cronbach’s alpha when developing and reporting
research instruments in science education. Res Sci Educ. 2018;48(6):1273-96.
https://doi.org/10.1007/511165-016-9602-2.

Beckerman H, Roebroeck ME, Lankhorst GJ, Becher JG, Bezemer PD, Verbeek
ALM. Smallest real difference, a link between reproducibility and
responsiveness. Qual Life Res. 2001;10(7):571-8. https://doi.org/10.1023/A:1
013138911638.

Koo TK, Li MY. A guideline of selecting and reporting Intraclass correlation
coefficients for reliability research. J Chiropr Med. 2016;15(2):155-63. https.//
doi.org/10.1016/j.jcm.2016.02.012.

Bland JM, Altman D. Statistical methods for assessing agreement between
two methods of clinical measurement. Lancet. 0986;327(8476):307-10.
https://doi.org/10.1016/50140-6736(86)90837-8.

Samuel UJ, Joy CMD, Tara LP, et al. Reproducibility: reliability and agreement
parameters of the revised short McGill pain questionnaire Version-2 for use in
patients with musculoskeletal shoulder pain. Health Qual Life Outcomes. 2020;
18(1):365. https//doi.org/10.1186/512955-020-01617-4.

Carlson KD, Herdman AO. Understanding the impact of convergent validity
on research results. Organ Res Methods. 2012;15(1):17-32. https.//doi.org/1
0.1177/1094428110392383.

Wilhelmus J, Andreas G, Lisa S, et al. Reliability and validity of a novel
Kinect-based software program for measuring posture, balance and side-
bending. BMC Musculoskelet Disord. 2018;19(1):6. https;//doi.org/10.1186/
512891-017-1927-0.

Silvia D, Joachim G, Petra J. Cluster-randomized, controlled evaluation of a
teacher led multi factorial school based back education program for 10 to
12-year old children. BMC Pediatr. 2018;18(312). https://doi.org/10.1186/s12
887-018-1280-y.

Natalia B dos S, Juliana AS, Claudia TC, et al. Immediate and follow-up
effects of a posture education program for elementary school students. Rev
Paul Pediatr. 2017;35(2):199-206. https://doi.org/10.1590/1984-0462/;2017;3
5;2,00013.

Rahele HH, Alireza A-M, Ramazan M, et al. Efficacy and impact of back care
education on knowledge and behaviour of elementary schoolchildren. J Pak
Med Assoc. 2012;62(6):580-4.

Fabiana AF, Roberta FCM, Mariana OK, et al. Effects of an educational back
care program on Brazilian schoolchildren’s knowledge regarding back pain
prevention. Rev Bras Fizioter. 2012;16(2):128-33. https://doi.org/10.1590/
$1413-35552012005000023.

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

Page 12 of 12

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions


https://doi.org/10.2307/2280779
https://doi.org/10.2307/2280779
https://doi.org/10.1007/s11165-016-9602-2
https://doi.org/10.1023/A:1013138911638
https://doi.org/10.1023/A:1013138911638
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1016/S0140-6736(86)90837-8
https://doi.org/10.1186/s12955-020-01617-4
https://doi.org/10.1177/1094428110392383
https://doi.org/10.1177/1094428110392383
https://doi.org/10.1186/s12891-017-1927-0
https://doi.org/10.1186/s12891-017-1927-0
https://doi.org/10.1186/s12887-018-1280-y
https://doi.org/10.1186/s12887-018-1280-y
https://doi.org/10.1590/1984-0462/;2017;35;2;00013
https://doi.org/10.1590/1984-0462/;2017;35;2;00013
https://doi.org/10.1590/S1413-35552012005000023
https://doi.org/10.1590/S1413-35552012005000023

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Aims
	Study design
	Development procedure
	Study groups
	Inclusion criteria
	Exclusion criteria

	The applied back school programs
	Statistical analyses
	Validity and reliability testing of the GEPT-6-10

	Results
	Validity and reliability
	Content validity questionnaire
	Internal consistency
	Test-retest reliability
	Convergent validity
	Discriminant validity


	Discussion
	Conclusions
	Limitations
	Abbreviations

	Supplementary Information
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

