
Citation: Menor-Rodríguez, M.J.;

Rodríguez-Blanque, R.;

Montiel-Troya, M.; Cortés-Martín, J.;

Aguilar-Cordero, M.J.;

Sánchez-García, J.C. Educational

Intervention in the Postural Hygiene

of School-Age Children. Healthcare

2022, 10, 864. https://doi.org/

10.3390/healthcare10050864

Academic Editors:

Daniela Pierannunzio,

Silvia Ciardullo and Paola Nardone

Received: 21 March 2022

Accepted: 3 May 2022

Published: 6 May 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

healthcare

Article

Educational Intervention in the Postural Hygiene of
School-Age Children
María José Menor-Rodríguez 1,† , Raquel Rodríguez-Blanque 2,†, María Montiel-Troya 3,*,
Jonathan Cortés-Martín 2 , María José Aguilar-Cordero 2 and Juan Carlos Sánchez-García 2

1 Research Group CTS-367, Ourense Nursing Department, University of Vigo, 36310 Vigo, Spain;
mariajosemenor@hotmail.com

2 Research Group CTS-1068, Nursing Department, University of Granada, 18011 Granada, Spain;
rarobladoc@ugr.es (R.R.-B.); jonathan.cortes.martin@gmail.com (J.C.-M.);
mariajaguilar@telefonica.net (M.J.A.-C.); jsangar@ugr.es (J.C.S.-G.)

3 Research Group CTS-1068, Nursing Department in Ceuta, University of Granada, 51001 Ceuta, Spain
* Correspondence: mariamontiel@ugr.es
† These authors contributed equally to this work.

Abstract: Introduction: Healthy lifestyle habits formed in childhood provide the foundation for a
healthy adult life; therefore, it is important to encourage healthy habits and to correct poor habits
from an early age. Aim: In this study, we aim to evaluate the influence of educational intervention
in order to modify postural hygiene habits in school-age children. Materials and methods: We
randomly selected three public primary education schools in the Galician provinces of Orense
and Pontevedra based on stratified multistage sampling. A sample of 479 students was obtained,
representing 2% of all 6- to 12-year-old children registered during the 2015/2016 academic year
in those provinces. Results: Following the intervention, the students’ postural hygiene improved.
We found statistically significant differences regarding a reduction in the number of hours spent
watching television (0.531 h/day); the way school books and supplies were carried, with an increase
in the use of backpacks with wheels (from 58.5% to 64.1%); and an improvement in postural hygiene
when watching television, with an increase from 63.7% to 80.8% of those surveyed opting to watch
television whilst seated on a chair instead of lying down. Conclusions: Educational intervention
by inculcating healthy postural hygiene habits in children at an early age can improve and correct
unhealthy behaviours.

Keywords: educational intervention; children; postural hygiene; children’s health

1. Introduction

Healthy lifestyle habits are an essential component of disease prevention, particularly
those that are directly related to negative conducts that affect our health and those that can
lead to deaths worldwide. These conducts depend on the behaviour and attitude of people
in their daily lives, as good health depends to a large degree on diet and lifestyle [1–3].

Many diseases significantly affect the quality of life of those affected, so healthy
lifestyle habits and disease prevention tend to be inextricably linked [4–6].

Promoting health is one strategy for acquiring and developing personal skills relating
to behavioural changes regarding health and encouraging a healthy lifestyle [7,8].

The WHO believes that schools play a key role in developing healthy lifestyle habits.
The relationship between educational centres and health is unquestionably helpful in
correcting habits that are unhealthy and has an effect on the continuance of newly acquired
habits with a view to the future. Implementing health-related educational programmes in
schools is essential for ensuring maximum dissemination and bringing about favourable
results in terms of change [9].
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The scientific community is currently focusing on devising ways to promote a healthy
lifestyle during school years, and the scientific literature presents a wide range of resources
for this purpose. There seems to be a consensus on educational intervention as an effective
resource during the school years when the effect of peer group influence is a factor to
consider in the acquisition of new habits [8,10,11]. Additionally, it is more likely that
children will maintain those adequate lifestyle habits as adults, continuing to practise
sports, with regular physical exercise and following a healthy diet [12,13].

Several international authors have highlighted the fact that working on aspects re-
lated to actions of universal prevention for the promotion of a better quality of life in
school settings is of great value, as it is more attainable and effective to develop and main-
tain healthy behaviours in younger children than to try and change unhealthy habits in
adulthood [14–16].

Leixà (2003) has proposed that education for health is a process of information and
individual responsibility in order to acquire knowledge, attitudes and basic habits for the
protection and promotion of individual and collective health [17].

There are many international proposals backed by important organisations such as
the Pan-American Health Organisation (PHO), the World Health Organization (WHO),
UNESCO (United Nations Education, Science and Culture Organisation) and the FAO
(Food and Agriculture Organisation for the United Nations) that are beginning to recognise
good practices in the promotion of health in school settings, many of them in alliance with
the business sector [18].

One health problem that has arisen with our new modern sedentary lifestyle is com-
monly known as non-specific back pain, defined as the pain that appears in the lumbosacral
spine and which frequently leads to restricted movement. Currently, back pain is a com-
mon public health issue [19], and it has also been described as a public health problem in
children and teenagers [20].

A preventative approach helps diminish back pain. Prevention can be achieved
through the acquisition of knowledge and/or an improvement of correct postural habits,
both of which favour back care in children and teenagers [21].

Outside school settings, the concept of “back schools” was created for the general pop-
ulation with the aim of teaching postural education. The programme includes information
on the anatomy and function of the spine, mechanisms that cause pain, pain management,
correct posture, techniques for lifting and carrying heavy loads, and stretching and toning
exercises [22].

“Back schools” act on two levels [23]: primary prevention and secondary prevention.
Secondary prevention treats people with spinal disorders with the aim of improving their
condition. Primary prevention is aimed at healthy people to teach them behaviours that
will allow them to care for their spine in all of their everyday activities. This is the most
relevant level in school settings.

Innovative techniques have been developed based on participatory teaching methods
that use body language and expression as a means of transmitting information on the most
common everyday postures (sitting, picking up objects, carrying backpacks, etc.) with
the aim of involving students in their own learning process. To do so, simple role plays
and sketches are designed by the students in small groups, following flexible instructions,
through which they teach their peers the key aspects of correct posture. This innovative
method gives the lessons greater meaning, and what is learnt can be transferred to their
daily activities, leading to improvements in their quality of life [24–27].

We have taken into account health problems in the child population and previous
references that highlight the importance of educational intervention to promote healthy
lifestyles. This work raises the following scientific question: How does educational inter-
vention influence schoolchildren to promote healthy postural hygiene habits?

Aim:
In this study, we aim to evaluate the influence of an educational intervention carried

out over a period of 28 weeks on modifying postural hygiene habits in school-age children.
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2. Materials and Methods
2.1. Design

A pre-post intervention study was designed as an educational intervention to improve
postural hygiene in school children. It was approved by the Research Ethics Committee
for the province of Granada, assigned File No. 13-06 and registered with the registration
code 2014/130 in the CEI of Pontevedra-Vigo-Ourense (https://acis.sergas.gal/cartafol/
Axentes-de-investigacion accessed on 1 January 2022). At all times, the study was con-
ducted in accordance with the provisions of the Declaration of Helsinki, as amended at the
64th WMA General Assembly, Fortaleza, Brazil, October 2013.

Informed consent was obtained from all subjects involved in the study.

2.2. Participants

The study population was the total number of children registered in all Primary
Education schools in the Galician provinces of Orense, both in rural and urban settings, and
Pontevedra, specifically in the city of Vigo, during the academic year 2015/2016, n = 24,900.

From the total population, we performed a randomised two-phase sampling to select
the participant schools:

In the first phase, we performed a simple random sampling to select schools from a
nominal list provided by the Education Board (Delegación de Educación).

The second phase consisted of a cluster sampling that included all of the students of
the previously selected schools who were in the school years chosen for the study.

2.3. Sample Size

We selected a sample of 479 students, an equivalent of 2% of all children aged 6 to
12 registered in the public schools of the provinces of Orense and Pontevedra during the
academic school year 2015/2016.

The required sample size of n = 479 students was calculated by establishing a con-
fidence level of 95% and a margin of error of 5%, considering that the total number of
students aged 6–12 years registered in the public schools of the provinces of Orense and
Pontevedra was 24,900 students and assuming that, after the educational intervention, in
the worst case scenario, only 50% of the students would show improvements.

2.4. Inclusion Criteria

Students were between the ages of 6 and 12 years from the three selected schools. The
students were required to have read the informed consent, alongside their parents or legal
guardians, who were responsible for signing it if they agreed to their child participating in
the intervention.

2.5. Exclusion Criteria

Existing physical or psychological limitations that prevented the student from under-
standing the questions and answers of the questionnaire, and refusal to respond to the
survey freely and voluntarily were the exclusion criteria.

2.6. Educational Intervention

The educational intervention was carried out in three phases, as was the data collec-
tion process.

Initial evaluation: we evaluated postural hygiene habits using a questionnaire con-
taining questions from the program PERSEO [28] and the ENKID study [29], which were
adapted with pictograms to facilitate comprehension in the case of younger children. We
also collected information on the family and sociodemographic context of the students
participating in the study, assessing aspects such as the age of the parents and their em-
ployment status, number of siblings and the people with whom they lived on a daily basis.

Educational intervention: we implemented the previously designed educational in-
tervention through formative activities on postural hygiene adapted for the different age

https://acis.sergas.gal/cartafol/Axentes-de-investigacion
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groups of the children participating. The duration of the intervention was one academic
school year (28 weeks), and it was aimed at motivating and involving the students in the
process of improving their postural hygiene by using educational videos, workshops and
practical exercises. At all times, the intervention was proposed as a participatory game both
in the school environment and at home. By means of this measure, the study attempted to
gauge the active involvement of students and their families.

The activities were held outside classroom hours, following recommendations from
the schools, at the end of the morning and prior to the midday break. Extracurricular
activities were never carried out to avoid teaching overload.

During the intervention, follow up of students remained ongoing with tutorials.
All of the educational activities were mainly participatory, including animation tech-

niques to create a family atmosphere, classes with a simple and practical message, group
discussions and demonstration sessions.

Final evaluation: Seven months after initiating the educational intervention, we mea-
sured its effectiveness by using the same scores as those of the initial evaluation. In
recognition of their efforts, all of the participants were awarded with a diploma signed by
the authors of the study.

The flow diagram below represents the sample selection (Figure 1).
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2.7. Study Variables

We analysed the following variables:
Sociodemographic variables: age, sex (boy/girl), number of siblings, the school loca-

tion (urban coastal/urban inland/rural) and members of the family unit;
Postural habits related to the usual means of carrying school books and materials:

backpack, backpack with wheels or trolley, or by hand;
Posture when watching television and/or playing on the computer: sitting in a seat

with backrest, sitting in a seat without a backrest or lying down.

2.8. Statistical Analysis

We performed a descriptive analysis of the characteristics of the population studied.
The quantitative variables were calculated using measures of central tendency (mean and
median), dispersion (standard deviation) and position (limits of the distribution). The
qualitative variables were expressed using absolute frequencies and relative frequencies
(percentages).

We performed the Kolmogorov–Smirnov test to confirm the normal distribution of
the variables. The variables that did not meet the normality criteria were studied using
non-parametric tests.

The Chi-Square Test was used to compare the proportions of more than two inde-
pendent groups. In the comparison of the pre- and post-intervention groups, the Paired
T-Student Test was used for variables with normal distribution, and the Wilcoxon Test
was used for variables with asymmetric distribution. McNemar’s test was conducted to
examine whether there was any difference in the proportions.

We set an α error of 5% (p ≤ 0.05). Statistical analysis was performed using the
programme IBM SPSS version 22.

3. Results
3.1. Description of the Participants

Of the 24,900 students aged 6 to 12 years registered in the public schools in the Spanish
region of Galicia during the school year 2014–2015, 479 participated in the programme and
all finished the study (221 boys and 258 girls). The baseline characteristics of the population
that participated in the project are shown in Table 1.

Table 1. Description of the population participating in the study.

Sex
Boy 221 (46.14%)

Girl 258 (53.86%)

Age 8.9 ± 1.49

School location

Rural 104 (21.7%)

Urban inland 157 (32.8%)

Urban coastal 218 (45.5%)

Number of siblings

One siblings 447 (93.3%)

Two siblings 20 (4.2%)

No siblings 12 (2.5%)

Members of the family unit

Parents + grandparents 101 (21.09%)

Mother or father + grandparents 12 (2.51%)

Grandparents 7 (1.46%)

Mother or father 53 (11.06%)

Mother and father 306 (63.88%)
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3.2. Postural Habits Pre- and Post-Intervention

The analysis of the postural habits and their association with family structure, and the
changes that occurred can be observed in Figure 2.
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Figure 2. Column diagram of postural changes when watching television pre- and post-intervention.

The mean time spent watching television was 2.53 ± 0.71 h per day. Although the
number of hours per day spent watching television decreased (2.29 ± 0.531 h/day), this
was not significant (p = 0.531).

We found statistically significant differences in the way school books and materials
were carried and ub family structure (p < 0.001), with wheeled backpacks being the choice
in families with both parents (63.1%) and in those where parents and grandparents were
present (63.4%).

There was a significant change concerning postural hygiene (p < 0.001) and the means
of carrying school materials (p < 0.001). The use of backpacks with wheels increased after
the educational intervention from 58.5% to 63.8% (Figure 3).
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Figure 3. Descriptive analysis number and percentage (%) of the means of carrying school materials
used by students pre- and post-intervention.
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4. Discussion

The relationship between schools and health is instrumental in correcting bad health
habits, as shown in the ALADINO study [9].

The age of the students participating in the educational programme is an important
factor. The population targeted by the intervention in this study comprises students aged
between 6 and 12 years, which is the ideal age to promote and introduce healthy habits
in terms of postural hygiene. Had this intervention been implemented in another age
group, it would have obtained less favourable results. In the study by Pérez et al. on health
promotion through educational programmes, age was confirmed to be a factor to be taken
into account, since all programmes implemented at ages between 6 and 12 years obtained
positive results [30].

Educational programmes must have a clear objective and an updated and attractive
development plan for their target population [30]. In this case, it was decided to orient the
interventions using techniques to capture the attention of the students without requiring
any added effort, through games, participatory talks and video viewing [31].

Currently, school-age children prefer to spend their leisure time and entertainment
playing video games, watching TV or using social networks, all of which implie a consider-
able increase in the rate of sedentary lifestyle, as confirmed by the Aladdin study [32]. In
any case, all of these activities involve spending a lot of time in front of a screen, and it is
necessary to pay attention to posture during this screen time in order to ensure a healthy
lifestyle [33].

As the results of this study state, the posture adopted by schoolchildren in front of the
television depended on the family structure to which they belonged. This fact has been
confirmed by other studies such as that of Perea et al. [34].

The three most common postures adopted during school years are those of attention;
usually in school classes and extracurricular activities, and writing; when taking notes
and doing homework; and the rest [35–37]. All of these positions must be observed;
analysed; and if necessary, corrected so that there will be no pathological consequences
in future. Repeated exposure to an activity carried out with poor posture will cause back
injuries, bone deformities, pain and defects in the human figure with aesthetic implications,
affecting other physiological processes of the organism such as breathing, digestion and
blood circulation [30,38].

Another aspect considered in this study was the transport of school materials. The
relationship between posture while transporting materials and the incidence of spinal
pathologies has also been studied by Garrido Martinez de Salazar et al., confirming that
postural hygiene when carrying a backpack is essential to prevent back pain in school-age
children [30].

One of the main reasons that school children aged between 6 and 12 years consult a
doctor is for back pain, and this further justifies the existence of educational programmes
that promote healthy lifestyle habits related to postural hygiene [31].

We envisage a need to expand our study in order to take into account variables such
as a student’s back pain pre- and post-intervention in order to establish an association
between back pain and the weight of their backpacks. In future, it would also be of value
to draw up a set of recommendations for correct posture and practical exercises that would
minimise development of spinal disorders in adulthood.

In our study, the most frequent posture when watching television was sitting in seats
with backrests, although a considerable number of children (29%) did so in seats without
backrests and 8% were lying down. We also found that school books and educational mate-
rials were not correctly transported, as nearly 40% of the students did not use backpacks
with wheels. These results are similar to those found in other studies such as that carried
out by the Sociedad Española de Pediatría de Andalucía Occidental y Extremadura [9],
which studied common habits when carrying school backpacks and their relation to back
pain, or the study by Garrido Martínez de Salazar et al. [30], which considered the habits
and ways of carrying backpacks obtained through a survey answered by the parents of
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588 school children from six schools in the Cádiz Bay area and found that 64% of students
carried their backpacks on their backs.

This study reinforces the strategic role of schools in improving health-related be-
haviours. It would be of interest to systematically establish educational programmes with
physiotherapy and sports science professionals in schools in order to correct inadequate
posture and to minimise the weight of backpacks. Similar conclusions were reached by
researchers such as Gallardo Vidal et al. [31], who in their article “Evaluation of the ef-
fectiveness of an educational intervention to decrease school backpack weight in 3rd and
4th year primary school children” stated that an educational intervention that reviewed
the school materials carried by students aged from 8 to 10 years managed to reduce the
weight of their backpacks by over 1 kg compared with a control group (mean weights of
2.28 kg after the first intervention). They also found that the results were sustained over
time (mean weight of 2.24 kg at 3 months).

5. Conclusions

This work reinforces the role of schools as a strategic sector for improving health-
related habits. The educational programmes implemented in these schools are wide in
scope, and their results are perfectly extrapolated to other levels.

Study participants held incorrect postures when watching television. In addition, most
did not transport school materials correctly, with the worst habits displayed by those who
resided in a non-traditional family structure.

The reduction in incorrect postural hygiene habits, achieved after the intervention, will
have a significant impact on future complications with respect to bones and bone structure,
such as dorso-lumbar pain and muscle overload.

Encouraging good postural hygiene habits in schools and preventing bad ones are
essential for health education in society in general.

Author Contributions: Conceptualisation: J.C.S.-G., M.J.M.-R., M.J.A.-C. and J.C.-M.; methodology:
J.C.S.-G., M.M.-T., R.R.-B. and M.J.A.-C.; investigation: M.J.M.-R., J.C.S.-G. and M.J.A.-C.; original
draft preparation: J.C.-M. and R.R.-B.; review and editing: J.C.S.-G., J.C.-M., M.J.M.-R., M.J.A.-C.,
M.M.-T. and R.R.-B.; visualisation: M.M.-T., J.C.S.-G. and R.R.-B.; supervision: J.C.S.-G. and R.R.-B.
All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The research ethics committee for the province of Granada
and assigned File No. 13-06 and registered with the registration code 2014/130 in the CEI of
Pontevedra-Vigo-Ourense.

Informed Consent Statement: All students provided informed consent, which can be made available
in Spanish upon request to the corresponding author.

Data Availability Statement: Available upon request from the corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Yorde Erem, S. Cómo lograr una vida saludable. An. Venez. Nutr. 2014, 27, 129–142.
2. Córdoba García, R.; Camarelles Guillem, F.; Muñoz Seco, E.; Gómez Puente, J.M.; José Arango, J.S.; Ramírez Manent, J.I.; Martín

Cantera, C.; del Campo Giménez, M.; Revenga Frauca, J. Recomendaciones sobre el estilo de vida. Actualizacón PAPPS 2018.
Aten. Primaria 2018, 50, 29–40. [CrossRef]

3. Castellano, J.M.; Peñalvo, J.L.; Bansilal, S.; Fuster, V. Promoción de la salud cardiovascular en tres etapas de la vida: Nunca es
demasiado pronto, nunca demasiado tarde. Rev. Española Cardiol. 2014, 67, 731–737. [CrossRef]

4. Cruz Sánchez, M.; Tuñón Pablos, E.; Villaseñor Farías, M.; del Álvarez Gordillo, G.C.; Nigh Nielsen, R.B. Sobrepeso y obesidad:
Una propuesta de abordaje desde la sociología. Región Y Sociedad 2013, 25, 165–202. [CrossRef]

5. Giraldo Osorio, A.; Toro Rosero, M.Y.; Macías Ladino, A.M.; Valencia Garcés, C.A.; Palacio Rodríguez, S. La promoción de la
salud como estrategia para el fomento de estilos de vida saludables. Hacia La Promoción La Salud 2010, 15, 128–143.

6. MacMillan, N. Evaluation of eating habits and physical activity patterns and nutritional status in valparaiso catholic university
students. Rev. Chil. Nutr. 2007, 34, 330–336.

http://doi.org/10.1016/S0212-6567(18)30361-5
http://doi.org/10.1016/j.recesp.2014.03.012
http://doi.org/10.22198/rys.2013.57.a115


Healthcare 2022, 10, 864 9 of 10

7. Fernández Gómez, E.; Díaz-Campo, J. La publicidad de alimentos en la televisión infantil en España: Promoción de hábitos de
vida saludables. Observatorio 2014, 8, 133–150.

8. Macias, M.A.I.; Gordillo, S.L.G.; Camacho, R.E.J. Hábitos alimentarios de niños en edad escolar y el papel de la educación para la
salud. Rev. Chil. Nutr. 2012, 39, 40–43. [CrossRef]

9. Sociedad de Pediatría de Andalucía Occidental y Extremadura. Available online: https://www.spaoyex.es/ (accessed on 19
April 2022).

10. Abril-Valdez, E.; Rascón-Loreto, C.; Bonilla-Fernández, P.; Hernández-Pérez, H.; Cuevas-Bahena, S.; Arenas-Monrea, L. Promoción
de hábitos saludables en escolares de Hermosillo, Sonora, México. Rev. Cuba. Hig. Epidemiol. 2012, 50, 354–364.

11. Scruzzi, G.; Cerbeiro, C.; Pou, S.; Rodríguez Junyent, C. Salud escolar: Una intervención educativa en nutrición desde un enfoque
integral. Cuadernos. Inf. 2014, 39–53. [CrossRef]

12. Cole, T.J.; Bellizzi, M.C.; Flegal, K.M.; Dietz, W.H. Establishing a standard definition for child overweight and obesity worldwide:
International survey. Br. Med. J. 2000, 320, 1240–1243. [CrossRef] [PubMed]

13. Grimaldo, M.M.P. Calidad de vida y estilo de vida saludable en un grupo de estudiantes de posgrado de la ciudad de Lima.
Pensam. Psicológico 2010, 8, 17–38.

14. González Hermida, A.E.; Vila Díaz, J.; Guerra Cabrera, C.E.; Quintero Rodríguez, O.; Dorta Figueredo, M.; Pacheco, J.D. Estado
nutricional en niños escolares. Valoración clínica, antropométrica y alimentaria. Medisur 2010, 8, 15–22.

15. Salinas, C.J.; González, G.C.G.; Fretes, C.G.; Montenegro, V.E.; Viodel, R.F. Bases teóricas y metodológicas para un programa de
educación en alimentación saludable en escuelas. Rev. Chil. Nutr. 2014, 41, 343–350. [CrossRef]

16. Oliva Rodríguez, R.; Tous Romero, M.; Gil Barcenilla, B.; Longo Abril, G.; Pereira Cunill, J.L.; García Luna, P.P. Impacto de una
intervención educativa breve a escolares sobre nutrición y hábitos saludables impartida por un profesional sanitario. Nutr. Hosp.
2013, 28, 1567–1573. [CrossRef] [PubMed]

17. Lleixà Arribas, T. Educación Física Hoy: Realidad y Cambio Curricular; Editorial Horsori, S.L., Ed.; ICE, Universitat de Barcelona:
Barcelona, Spain, 2003; Volume 41, ISBN 8496108066.

18. Figueroa Pedraza, D.; Lucema Sousa de Andrade, S. La alimentación escolar analizada en el contexto de un programa. Rev.
Costarric. Salud Pública 2005, 14, 28–29.

19. Burton, A.K.; Clarke, R.D.; McClune, T.D.; Tillotson, K.M. The natural history of low back pain in adolescents. Spine (Phila. Pa.
1976) 1996, 21, 2323–2328. [CrossRef] [PubMed]

20. Cardon, G.; De Bourdeaudhuij, I.; De Clercq, D. Knowledge and perceptions about back education among elementary school
students, teachers, and parents in Belgium. J. Sch. Health 2002, 72, 100–106. [CrossRef]

21. Calvo-Muñoz, I.; Gómez-Conesa, A. Asociación entre las mochilas escolares y el dolor de espalda. Revisión sistemática. Fisioterapia
2012, 34, 31–38. [CrossRef]

22. Chumillas, S.; Peñalver, L.; Moreno, M.; Mora, E. Estudio prospectivo sobre la eficacia de un programa de escuela de espalda.
Rehabilitación 2003, 37, 67–73. [CrossRef]

23. Reinhardt, B. La Escuela de la Espalda, 3a ed.; 201AD; Paidotribo: Barcelona, Spain, 1997; ISBN 84-8019-332-8.
24. López Miñarro, P.Á.; Escobar Molina, R.; Aragüez Martín, G.; Román Alconchel, B.C. Aplicación del teatro a la higiene postural:

Una alternativa para la transmisión de información a través del contenido de expresión corporal—Dialnet. Rev. Educ. Física Renov.
La Teoría Y Pract. 1998, 69, 11–16.

25. Rodríguez, C.; Álvarez, J.; Lorenzo, O.; Cremades, R. La comunicación no verbal-expresivo corporal en un contexto escolar
intercultural en el norte de África: Estudio comparativo entre niños Europeos Vs Amazigh. Actual. Investig. En Educ. 2010, 10,
1–18. [CrossRef]

26. Cuesta Cañadas, C.; Prieto Ayuso, A.; Gómez Barreto, I.M.; Barrera, M.X.; Gil Madrona, P. La Contribución de los Juegos
Cooperativos a la Mejora Psicomotriz en Niños de Educación Infantil. Paradigma 2016, 37, 99–134.

27. Galindo Morales, G.; Lalana Josa, M.P.; Sola Martínez, M.B.; Sola Antón, J. Aprendizaje de hábitos posturales y de ejercicio físico
saludables en niños sanos con problemas leves de columna vertebral. Pediatr. Aten. Primaria 2010, 12, 215–225. [CrossRef]

28. Ministerio de Sanidad y Consumo. Ministerio de Educación Y Ciencia Ministerio de Sanidad Y Consumo Programa Perseo
Programa Piloto Escolar de Referencia Para la Salud Y el Ejercicio Contra la Obesidad. Available online: https://www.mec.gov.
py/cms/ (accessed on 1 January 2022).

29. Estudio ENKID–AME-AB. Available online: http://www.ame-ab.es/compromiso-social/proyectos/estudio-enkid/ (accessed
on 17 April 2022).

30. Garrido Martínez de Salazar, F.; González Montesinos, J.; Muñoz Márquez, M.; García Fernández, P.; Espinosa de los Monteros,
R.; Mora Vicente, J. Hábitos de transporte de las mochilas escolares y relación con el dolor de espalda en nuestro medio. Vox
Paediatr. 2011, 18, 24–29.

31. Gallardo Vidal, M.I.; Rodríguez Barrientos, R.; Borda Olivas, A. Evaluación de la efectividad de una intervención educativa para
disminuir el peso de la mochila escolar en los alumnos de 3.◦ y 4.◦ de educación primaria. Fisioterapia 2013, 35, 58–65. [CrossRef]

32. Aesan-Agencia Española de Seguridad Alimentaria y Nutrición. Available online: http://www.aesan.gob.es/AECOSAN/web/
nutricion/detalle/aladino_2019.htm (accessed on 20 March 2022).

33. Álvarez C, L.S. Los estilos de vida en salud: Del individuo al contexto. Rev. Fac. Nac. Salud Pública 2012, 30, 95–101.
34. Perea Quesada, R. La familia como contexto para un desarrollo saludable. Rev. Esp. Pedagog. 2006, 64, 417–428.

http://doi.org/10.4067/S0717-75182012000300006
https://www.spaoyex.es/
http://doi.org/10.7764/cdi.35.644
http://doi.org/10.1136/bmj.320.7244.1240
http://www.ncbi.nlm.nih.gov/pubmed/10797032
http://doi.org/10.4067/S0717-75182014000400001
http://doi.org/10.3305/nh.2013.28.5.6746
http://www.ncbi.nlm.nih.gov/pubmed/24160217
http://doi.org/10.1097/00007632-199610150-00004
http://www.ncbi.nlm.nih.gov/pubmed/8915066
http://doi.org/10.1111/j.1746-1561.2002.tb06524.x
http://doi.org/10.1016/j.ft.2011.09.002
http://doi.org/10.1016/S0048-7120(03)73341-6
http://doi.org/10.15517/aie.v10i1.10090
http://doi.org/10.4321/S1139-76322010000300004
https://www.mec.gov.py/cms/
https://www.mec.gov.py/cms/
http://www.ame-ab.es/compromiso-social/proyectos/estudio-enkid/
http://doi.org/10.1016/j.ft.2012.05.008
http://www.aesan.gob.es/AECOSAN/web/nutricion/detalle/aladino_2019.htm
http://www.aesan.gob.es/AECOSAN/web/nutricion/detalle/aladino_2019.htm


Healthcare 2022, 10, 864 10 of 10

35. Ibáñez, D.S. Las Posturas que Adoptan los Adolescentes Frente al Mobiliario Escolar con la Notbook. Available online:
https://www.semanticscholar.org/paper/Las-posturas-que-adoptan-los-adolescentes-frente-al-Iba%C3%B1ez/d40192faba5
7423d52cbb1e4e4205516be6b19f6 (accessed on 20 March 2022).

36. López Aguilar, B.; Cuesta Vargas, A.I. Higiene postural y ergonomía en el ámbito escolar: Una perspectiva desde la fisioterapia.
Rev. Estud. Juv. 2007, 79, 156.

37. Martínez-González, M.; Gómez-Conesa, A.; Hidalgo Montesinos, M.D. Programas de higiene postural desarrollados con escolares.
Fisioterapia 2008, 30, 223–230. [CrossRef]

38. Espinoza-Navarro, O.; Valle, S.; Berrios, G.; Horta, J.; Rodríguez, H.; Rodríguez, M. Prevalencia de Alteraciones Posturales en
Niños de Arica-Chile. Efectos de un Programa de Mejoramiento de la Postura. Int. J. Morphol. 2009, 27, 25–30. [CrossRef]

https://www.semanticscholar.org/paper/Las-posturas-que-adoptan-los-adolescentes-frente-al-Iba%C3%B1ez/d40192faba57423d52cbb1e4e4205516be6b19f6
https://www.semanticscholar.org/paper/Las-posturas-que-adoptan-los-adolescentes-frente-al-Iba%C3%B1ez/d40192faba57423d52cbb1e4e4205516be6b19f6
http://doi.org/10.1016/j.ft.2008.09.003
http://doi.org/10.4067/S0717-95022009000100004

	Introduction 
	Materials and Methods 
	Design 
	Participants 
	Sample Size 
	Inclusion Criteria 
	Exclusion Criteria 
	Educational Intervention 
	Study Variables 
	Statistical Analysis 

	Results 
	Description of the Participants 
	Postural Habits Pre- and Post-Intervention 

	Discussion 
	Conclusions 
	References

