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Background: Service-learning (S-L) is an educational method that enhances 
social and civic engagement among health science students, addressing unmet 
community needs. Musculoskeletal disorders (MSKD) represent a public health 
issue with increasing prevalence among school-aged population as reported by 
at least 1 on 5 children. Prevention programs for MSKD in schools are scarce, 
although evidence supports the efficacy of health education provided by physical 
therapists. This study aimed to evaluate the impact of a musculoskeletal health 
promotion program through S-L on school students, teachers, and physical 
therapy students.

Methods: A mixed-methods approach was used. A quasi-experimental design 
assessed the learning and satisfaction of school students and teachers using 
pre-and post-intervention questionnaires. Additionally, qualitative data from 
reflective diaries of fourth-year physical therapy students were analyzed to 
capture their experiences. The intervention was conducted in 10 schools in Spain 
over two academic years, targeting children aged 10–14 and their teachers.

Results: A total of 1,051 school students and 32 teachers participated. Pre-
post evaluations revealed significant learnings on MSKD prevention and body 
awareness in both groups (p < 0.05), highlighting the increase in knowledge 
about MSKD prevention and self-treatment for school students and on MSKD 
derived from inadequate postures for schoolteachers. Satisfaction was high, 
with students and teachers rating the program 4.4/5. Teachers highlighted the 
value of training for their professional practice, while students appreciated 
learning about self-care. Physical therapy students were 4 and reflected on their 
motivation for the project, learning experiences, as well as positive and negative 
aspects of the service.

Discussion: The S-L community-based intervention effectively increased 
awareness of musculoskeletal health and self-management skills. The peer 
learning environment and participatory approach encouraged engagement and 
knowledge retention in both students and teachers.

Conclusion: S-L is a valuable strategy for promoting musculoskeletal health 
in schools while improving health education skills among the future physical 
therapists through experiential learning.
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Introduction

Service-learning (S-L) is a valuable resource to promote public 
health education and social engagement among students in health 
sciences, as essential parts in the curriculum of future healthcare 
professionals (1, 2). Cooperation and civic competencies are conveyed 
through this learning methodology, whose principles are based on 
critical reflection, mutual benefit, and experiential learning (3, 4), 
while the service improves the health of the communities (5, 6). This 
service is particularly useful for covering disregarded needs in specific 
collectives, that can benefit from health initiatives with no economic 
cost (7, 8). Among others, S-L programs focused on health education 
have demonstrated their usefulness when developed within the school 
community (4, 9).

Musculoskeletal disorders (MSKD) represent a public health 
problem, as leading cause of chronic pain and disability worldwide 
(10, 11). During the last decades, MSKD are affecting a growing 
number of people and occurring at younger age (12, 13), with 
prevalence data ranging from 20 to 40% when assessing chronic 
musculoskeletal and back pain among school-aged children (14). 
Furthermore, children reporting musculoskeletal pain are also more 
likely to suffer it during adolescence and young adulthood (15). 
Different factors appear to be related to the increasing prevalence in 
the early life stages, such as lower socioeconomic status (15), 
psychological distress (16), or a sedentary lifestyle (17), which is 
associated with obesity (18) and poor ergonomics (17).

Despite the burden of musculoskeletal conditions, health policies 
are not facing this problem satisfactorily (19, 20). The lack of 
awareness and investment in both research and preventive 
interventions is pointed. Whereas educational strategies conducted by 
physical therapists show to boost the effectiveness of rehabilitation in 
people with MSKD (21), these key interventions are not generally 
offered with preventive aims at the primary care level (19). Concretely, 
the school population is especially overlooked (22), and this scenario 
is even more disturbing since the diagnosis and management of pain, 
once it has become chronic, show uncertain efficacy in children (23).

Increasing knowledge in terms of body awareness (24, 25), healthy 
habits (22, 26), and self-management of pain or injuries (27, 28), is 
helpful to preventing the development of MSKD (28). Indeed, 
confidence in self-care strategies, achieved through increasing health 
literacy, is a meaningful resource for people presenting chronic 
musculoskeletal pain (19, 29). There is still no data from cohorts of 
children followed long-term after musculoskeletal health promotion 
programs (MSKHPP), which reinforces the dismissed needs in terms 
of prevention. However, it can be assumed that such training during 
the early stages of life can promote useful, lifelong learning for the 
primordial prevention of MSKD. Physical therapists are in an ideal 
position to address these aspects of education (29, 30), filling the 
current gaps in musculoskeletal health promotion among children 
and adolescents (12, 22).

Additionally, the benefits of health education interventions could 
be enhanced when conducted at school, driven by facilitatory aspects 
such as the peer context (31, 32). The training received by teachers, 

allowing them to implement this knowledge in the day-to-day school 
activities, as well as the fact that pupils and teachers learn together in 
a non-hierarchical relationship (33, 34), could also positively 
contribute. In addition, the cooperation values conveyed by S-L can 
promote motivation and learning in both student collectives (4, 35). 
However, despite these benefits can be hypothesized, the usefulness of 
S-L programs conducted for school-age children remains 
understudied. Finally, in addition to quantitative analysis to assess the 
interventions, qualitative approaches are important to enrich research 
on S-L programs, allowing to target specific aspects, and even 
capturing new beliefs, needs and barriers (4).

This study aimed to use quantitative and qualitative approaches to 
assess the learning and satisfaction of school students and teachers 
after participating in a MSKHPP conducted at school, as well as to 
assess fourth-year physical therapy students´ perceptions of their 
experiences in this S-L project.

Materials and methods

Study design

A concurrent triangulation mixed method design was selected for 
this study. It was conducted in accordance with the Declaration of 
Helsinki and following the guidelines of the Mixed Method Article 
Report Standards (MMARS) (36).

A quantitative approach with a quasi-experimental pre-post 
design was carried out to assess the learning by the school community. 
Quantitative data on satisfaction with the MSKHPP received was also 
collected from the school students and teachers.

A qualitative approach was performed to evaluate the experiences 
of the physical therapy students providing the program. Their 
reflective diaries were collected and examined by means of a content 
analysis. This project was conducted as part of the Physical Therapy 
Degree S-L Program, which includes various community 
interventions, and was approved by the Ethics Committee of 
Universidad San Jorge (008–18/19).

Setting and sample

The MSKHPP was carried out in different public and state-funded 
schools in Zaragoza in two consecutive academic courses, 2017–18 
and 2018–19, thanks to an educational campaign addressing health 
and disability issues for school community. Inclusion criteria for 
school participants were: (1) children aged between 10 and 14 years 
(from the fifth grade of primary school to the first year of secondary 
school) and their teachers, and (2) signing the informed consent form. 
The exclusion criterion was the refusal to participate in the study.

Participants providing the service were students in the 4th year of 
the Physical Therapy Degree at the Universidad San Jorge, who 
developed their final degree project during 2017–18 or 2018–19 
academic years. The students were supervised by the same academic 
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tutors, which ensured the repeatability of the service. The sample was 
selected following a purpose recruitment, through an email request 
sent by the researchers. The inclusion criteria were as follows: (1) 
being 18 years or more, being a student of 4th course in Physical 
Therapy Degree at University San Jorge, (2) being enrolled in the Final 
Degree Project subject, (3) carrying out a S-L Project as theme of work 
for their final degree project, and (4) signing the informed consent 
form. The exclusion criterion was the refusal to participate in 
the study.

Intervention

The present S-L intervention consisted of a theoretical and 
practical musculoskeletal health education workshop led by fourth-
year physical therapy students. The average duration was 60 min and 
involved both school students and teachers´ participation 
simultaneously. The program was designed to address the prevention 
of the main factors associated to the development of MSKD in 
children and adolescents. Additionally, the S-L principles (37) were 
considered, i.e., to have a social (in the school community) and 
pedagogical impact (on university students).

The theoretical session was planned to identify and address the 
gaps in the knowledge about musculoskeletal health in the school 
community. For this purpose, a participatory talk was carried out 
tackling anatomic-physiological knowledge of the musculoskeletal 
system, concepts of body awareness, prevention and self-management 
of MSKD and the importance of healthy habits such as physical 
activity or sleep routines.

Guided practical activities were then conducted. Flexibility 
through stretching exercises (38), safe strengthening exercises (38), 
and self-massage techniques (39), including sustained inhibitory 
pressure, were practiced for the main muscle groups of the lower limb, 
upper limb, neck, thoracic, and low back spine. These were 
accompanied by the practice of deep-breathing techniques (40) and 
interspersed with active education on the ergonomics and timing of 
the sitting position, and backpack carrying (41). All the contents were 
first demonstrated by the physical therapy students and then practiced 
by children while guiding their attention to their bodies, with the aim 
of improving proprioception (42). This allowed the recognition of 
musculoskeletal sensations such as contraction, relaxation, elongation, 
spinal alignment, muscle contracture, and pain threshold, concepts 
that were introduced during the previous theoretical intervention.

The teaching methods were selected to stimulate students´ 
motivation and learning. Role-playing, guided discovery, and 
participation were particularly encouraged (43). The session 
concluded by highlighting the key aspects to be reinforced by teachers 
on the courses.

On the other hand, to cover the pedagogical impact of the S-L 
methodology, several aspects were considered. First, the sessions were 
proposed in a symmetrical situation in which the physical therapy 
students led the sessions and at the same time participated as an 
integrated element belonging to the school community. This was 
intended to enhance the cooperation between both students’ 
collectives, fostering motivation and active learning as key parts of 
S-L. In addition, the engagement of the physical therapy students in 
health promotion was encouraged through the development of their 
final degree project, by feeling the service as their own project. The 

intervention was also designed to improve essential skills for health 
promotion among the future physical therapists, such as applying 
conceptual (scientific) content in a real-life context and developing 
communication skills. Moreover, embedding all these aspects in a 
solidarity purpose make learning strongly meaningful.

Assessment

Quantitative data collection
Socio-demographic data such as gender, age, role and, only in case 

of schoolteachers, the number of years they have worked in education, 
was collected through a paper-based table. The efficacy of the 
MSKHPP was evaluated using a pre-and post-test design to determine 
the increase in knowledge in the school communities. For this 
purpose, a self-administered, anonymous ad hoc questionnaire was 
designed, including 5 Likert-scale questions from 1 to 5 (1: strongly 
disagree; 2: disagree; 3: neutral; 4: agree; 5: strongly agree) related to 
the content of the program (Table 1). The questionnaire was completed 
by the participants immediately before (pre-test) and after (post-test) 
the intervention, in two different paper-based copies. The increase in 
knowledge was calculated by comparing the post and pre-test values 
for each domain assessed. In addition, at the end of the intervention, 
the satisfaction and usefulness of the program were evaluated using a 
self-administered anonymous questionnaire with five items on a 
5-Likert-scale (1: strongly disagree; 2: disagree; 3: neutral; 4: agree; 5: 
strongly agree) (Table 2). An open-ended question was included to 
highlight the most relevant aspects of the intervention.

Qualitative data collection
To assess the experiences of physical therapy students during the 

program, qualitative data was collected through a reflective journal, 
composed of questions related to the service provided: selection 
process, development, needs identified, and future perspectives. The 
questions were open-ended but formulated in order that the physical 
therapy students could go deeper in different levels of reflection 
related to their learning experience. They filled out the diary in a text 
document, during the service and after it finished. Prior to the 
intervention, researchers performed a previous positioning procedure 
or “bracketing” to avoid influencing the data collection and analysis 
with their previous knowledge of the topic.

Data analysis

Quantitative statistical analysis was carried out with the SPSS 28.0 
version (IBM Corporation, Armonk, NY, USA). For the descriptive 
analysis, the mean and standard deviation (SD) or the median and 
interquartile range (IQR) and numbers (percentages) were used. To 
determine the normality of the quantitative variables, the Shapiro–
Wilk test was used. The paired Student’s t-test or the Wilcoxon signed-
rank test was used to compare the repeated measurements on each 
population. Statistical analysis was carried out at a confidence level of 
95% and a statistical significance of p < 0.05 for all comparisons.

A qualitative descriptive approach was chosen to describe the 
experience of physical therapy students during the program. The 
written documents were analyzed using conventional content analysis 
(44). This methodology consists of the coding categories that emerge 
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TABLE 1 Ad-hoc pre-post intervention questionnaire to assess the musculoskeletal health education workshop.

Questions Population Pre-intervention Post-intervention p-
value

N (%) Mean ± SD
Median 
(IQR)

N (%) Mean ± SD
Median 
(IQR)Strongly 

disagree
(1)

Disagree
(2)

Neutral
(3)

Agree
(4)

Strongly 
agree

(5)

Strongly 
disagree

(1)

Disagree
(2)

Neutral
(3)

Agree
(4)

Strongly 
agree

(5)

1. Knowledge 

about the 

locomotor 

system

School students 104 (9.9) 132 (12.6) 326 (31) 337 (32.1) 152 (14.5)
3.25 ± 1.20

3 (1)
18 (1.7) 50 (4.8) 144 (13.6) 338 (32.1) 501 (47.7)

4.19 ± 0.96

4 (1)
<0.001**W

School teachers 0 (0) 4 (12.5) 7 (21.9) 14 (43.8) 7 (21.8)
3.75 ± 0.95

4 (3)
0 (0) 2 (6.3) 4 (12.5) 17 (53.1) 9 (28.1)

4.03 ± 0.82

4 (3)
0.004*W

2. Knowledge 

about MSKD

School students 130 (12.4) 246 (23.5) 219 (20.8) 271 (25.8) 185 (17.6)
3.11 ± 1.25

3 (2)
24 (2.3) 60 (5.7) 152 (14.5) 442 (42) 373 (35.5)

4.02 ± 0.96

4 (1)
<0.001**W

School teachers 0 (0) 0 (0) 4 (12.5) 19 (59.4) 9 (28.1)
4.16 ± 0.63

4 (2)
0 (0) 0 (0) 2 (6.3) 6 (18.8) 24 (75)

4.68 ± 0.59

5 (2)
<0.001**W

3. Knowledge 

about physical 

therapy

School students 165 (15.7) 167 (15.9) 247 (23.5) 267 (25.4) 205 (19.5)
3.33 ± 1.26

3 (2)
21 (2) 57 (5.4) 191 (18.2) 343 (32.6) 428 (40.7)

4.05 ± 0.99

4 (2)
<0.001**W

School teachers 0 (0) 1 (3.2) 1 (3.2) 18 (59.4) 12 (31.3)
4.27 ± 0.68

4 (3)
0 (0) 0 (0) 1 (3.2) 4 (12.5) 27 (84.3)

4.82 ± 0.47

5 (2)
<0.001**W

4. Knowledge 

about MSKD 

prevention and 

self-treatment

School students 130 (12.4) 125 (11.9) 216 (20.5) 284 (27) 296 (28.1)
3.26 ± 1.29

3 (2)
39 (3.7) 72 (6.8) 167 (15.9) 406 (38.6) 367 (34.9)

4.32 ± 0.89

5 (1)
<0.001**W

School teachers 1 (3.2) 1 (3.2) 2 (6.3) 15 (46.8) 13 (40.5)
4.18 ± 0.93

4 (4)
0 (0) 0 (0) 2 (6.3) 4 (12.5) 26 (81.2)

4.75 ± 0.57

5 (2)
0.004*W

5. Self-body 

awareness in 

different 

situations.

School students 139 (13.2) 159 (15.1) 269 (25.6) 249 (23.7) 235 (22.4)
3.72 ± 1.11

4 (2)
15 (1.4) 27 (2.6) 135 (12.8) 298 (28.4) 576 (54.8)

4.24 ± 0.81

4 (1)
<0.001**W

School teachers 1 (3.2) 1 (3.2) 2 (6.3) 16 (50) 12 (37.4)
4.13 ± 0.91

4 (2)
0 (0) 1 (3.2) 2 (6.3) 11 (34.4) 18 (56.2)

4.44 ± 0.76

5 (2)
0.002*W

6. Knowledge 

about MSKD 

derived from 

inadequate 

postures.

School students 55 (5.2) 121 (11.5) 260 (24.7) 328 (31.2) 287 (27.3)
3.59 ± 1.25

4 (2)
3 (0.3) 30 (2.8) 143 (13.6) 406 (38.6) 469 (44.6)

4.30 ± 0.90

5 (1)
<0.001**S

School teachers 2 (6.3) 4 (12.5) 7 (21.9) 14 (43.8) 5 (15.6)
3.47 ± 1.07

4 (5)
0 (0) 1 (3.2) 2 (6.3) 8 (25) 21 (65.6)

4.54 ± 0.76

5 (3)
<0.001**W

(Continued)
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TABLE 1 (Continued)

Questions Population Pre-intervention Post-intervention p-
value

N (%) Mean ± SD
Median 
(IQR)

N (%) Mean ± SD
Median 
(IQR)Strongly 

disagree
(1)

Disagree
(2)

Neutral
(3)

Agree
(4)

Strongly 
agree

(5)

Strongly 
disagree

(1)

Disagree
(2)

Neutral
(3)

Agree
(4)

Strongly 
agree

(5)

7. Usefulness of 

knowledge on 

MSKD 

prevention.

School students 102 (9.7) 135 (12.8) 256 (24.4) 293 (27.9) 265 (25.2)
3.44 ± 1.22

4 (1)
21 (2) 54 (5.1) 209 (19.9) 412 (39.2) 355 (33.8)

4.22 ± 0.97

5 (1)
<0.001**W

School teachers 0 (0) 2 (6.3) 2 (6.3) 19 (59.4) 9 (28.1)
4.08 ± 0.78

4 (4)
0 (0) 0 (0) 1 (3.2) 9 (28.1) 22 (68.8)

4.54 ± 0.76

5 (3)
0.002*W

8. Interest in 

MSKD 

prevention 

activities.

School students 82 (7.8) 132 (12.6) 209 (19.9) 322 (30.6) 306 (29.1)
3.60 ± 1.17

4 (2)
15 (1.4) 33 (3.1) 132 (12.5) 313 (29.8) 558 (53.1)

4.41 ± 0.91

5 (1)
<0.001**W

School teachers 0 (0) 0 (0) 3 (9.4) 16 (50) 13 (40.6)
4.31 ± 0.65

4 (2)
0 (0) 0 (0) 2 (6.3) 12 (37.5) 18 (56.2)

4.50 ± 0.62

5 (2)
0.031*W

9. Curiosity 

about MSKD 

prevention.

School students 93 (8.8) 148 (14.1) 271 (25.8)
280 (26.7) 259 (24.6) 3.59 ± 1.25

4 (2)

18 (1.7) 51 (4.8) 146 (13.9) 296 (28.1) 540 (51.4) 3.94 ± 1.05

4 (2)

<0.001**W

School teachers 0 (0) 1 (3.2) 1 (3.2) 11 (34.3) 19 (59.4) 4.50 ± 0.72

5 (3)

0 (0) 0 (0) 1 (3.2) 6 (18.8) 25 (78.1) 4.75 ± 0.51

5 (2)

0.008*W

10. Disposal to 

advise others 

about the 

acquired 

knowledge

School students 68 (6.5) 141 (13.4) 243 (23.1) 299 (28.4) 300 (28.6) 3.55 ± 1.19

4 (2)

18 (1.7) 29 (2.8) 117 (11.1) 224 (21.3) 663 (63.1) 3.97 ± 0.96

4 (2)

<0.001**S

School teachers 1 (3.2) 5 (15.6) 7 (21.9) 15 (46.9) 4 (12.5) 3.50 ± 1.02

4 (4)

0 (0) 2 (6.3) 5 (15.6) 16 (50) 9 (28.1) 4.00 ± 0.80

4 (3)

<0.001**W

MSKD, musculoskeletal disorders; SD, standard deviation; IQR, interquartile range.
*p < 0.05; **p < 0.001.SUsing paired Student’s t-test; WUsing Wilcoxon signed-rank test.
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from the raw data through constant examination and comparison. 
Data was transferred to Atlas-ti (45), and read repeatedly. A further 
reading, word by word, was performed to establish and capture key 
concepts. The codes were then organized and grouped by meaning 
into subcategories. After, the subcategories were combined into a 
shorter number of categories. Finally, researchers developed 
definitions for each category and subcategory. Every category and 
subcategory were supported by appropriate quotes.

To improve trustworthiness and quality of the analysis, data 
triangulation was performed. Two researchers (CJ and RL) discussed 
and compared codes, subcategories, and categories, redefining and 
modifying them to reach a common agreement. Then, findings were 
sent to the rest of the members of the research team to be compared 
and discussed to get a consensus about the results.

Results

School community

Ten schools from Zaragoza (Spain) took part in the program. 
Socio-demographic characteristics of all participants are presented in 
Table 3.

A total of 572 school students received the intervention during the 
2017–2018 school year, with an average age of 11.02 ± 2.8 years. 
Another 479 school students participated during 2018–2019, with 
their mean age being 12 ± 2.4 years. Among all school students, 50.3% 

were male, 49.7% female, and 38.4% of them were in the fifth grade of 
primary school, 40.7% in the sixth, and 20.9% in the first year of 
secondary school.

Regarding schoolteachers, 20 academic tutors participated in 
the program during the 2017–2018 academic course, with a mean 
age of 37.8 ± 7.9 years, followed by another 12 teachers during 
2018–19, aged 44.6 ± 8.6 years on average. The majority of 
schoolteachers were female (62.5%, as opposed to 37.5% of males), 
and they had been working in education for an average of 
16.6 ± 9.7 years.

Table 1 shows the results achieved in both groups during the two 
academic courses after the pre-and post-questionnaire analysis. In the 
initial assessment, children gave the lowest score to their knowledge 
of MSKD, and the highest score was for self-body awareness. Teachers 
rated their initial knowledge about MSKD derived from inadequate 
postures as the worst item, while their curiosity to learn about MSKD 
prevention scored the highest in this group.

The pre-post evaluation revealed an increase in knowledge in all 
the aspects assessed. The item with the greatest change was prevention 
and self-treatment (1.06) for the children and body awareness and 
MSKD derived from inadequate posture (1.07) for teachers. 
Specifically, significant increases in knowledge about the 
musculoskeletal system, MSKD, physical therapy, and prevention 
(questions 1–4) were revealed in both groups (p < 0.05). Moreover, 
there were significant changes in terms of self-body awareness, 
posture and the usefulness of the information provided (questions 
5–7) (p < 0.05). An increase in interest, learning and education about 

TABLE 2 Ad-hoc program satisfaction questionnaire.

Questions Population N (%) Mean ± SD
Median(IQR)

Strongly 
disagree

(1)

Disagree
(2)

Neutral
(3)

Agree
(4)

Strongly 
agree

(5)

Question 1. I have increased 

my knowledge about the 

human body and MSKD 

prevention

School students 13 (1.2) 19 (1.8) 89 (8.5) 266 (25.3) 664 (63.2)
4.48 ± 0.82

5 (1)

School teachers (0) (0) (0) 13 (40.6) 19 (59.4)
4.60 ± 0.52

5 (1)

Question 2. I have enjoyed 

getting to know my body

School students 15 (1.4) 23 (2.3) 116 (11.0) 307 (29.2) 590 (56.1)
4.36 ± 0.87

5 (1)

School teachers (0) (0) (0) 13 (40.6) 19 (59.4)
4.60 ± 0.52

5 (1)

Question 3. What I have 

learned is useful to me

School students 19 (1.8) 26 (2.5) 89 (8.5) 303 (28.8) 614 (58.4)
4.40 ± 0.88

5 (1)

School teachers (0) 4 (12.5) (0) 13 (40.6) 15 (46.9)
4.20 ± 0.92

4 (3)

Question 4. What I have 

learned is useful to help others

School students 12 (1.1) 29 (2.8) 82 (7.8) 312 (29.7) 616 (58.5)
4.42 ± 0.84

5 (1)

School teachers (0) 3 (9.4) 7 (21.9) 12 (37.5) 10 (31.2)
3.90 ± 0.99

4 (3)

Question 5. I would like to 

participate in this type of 

initiatives in the future

School students 32 (3.0) 26 (2.5) 104 (9.9) 254 (24.2) 634 (60.3)
4.37 ± 0.97

5 (1)

School teachers (0) (0) (0) 10 (31.2) 22 (68.8)
4.70 ± 0.48

5 (1)

MSKD, musculoskeletal disorders; SD, standard deviation; IQR, interquartile range.
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MSKD prevention was also found (questions 8–10) (p < 0.05). In 
contrast, the item that improved the least was curiosity about MSKD 
prevention (0.35) among children and interest in MSKD prevention 
activities (0.19) among teachers. This suggests that, despite the 
general increase in knowledge, the children’s curiosity about MSKD 
prevention and the teachers’ enthusiasm for prevention were 
rather modest.

The results derived from the satisfaction assessment are shown in 
Table 2. The school students rated the MSKHPP with a total mean 
score of 4.40 ± 0.88/5, and teachers with a mean score of 4.40 ± 0.76/5. 
For school students, the increase of their knowledge about the human 
body and MSKD prevention was the most highly valued. In contrast, 
participation in this type of initiative was most important for teachers 
in the future. The open-ended question allowed us to extract the most 
frequently highlighted aspects of program evaluation. On this point, 
school students emphasized the increase in knowledge and the 
usefulness of the learning regarding self-treatment. As for the group 
of teachers, they valued above all their own learning, and the training 
they had received.

Physical therapy university students

Participants were 4 (3 females, 1 male; age of 22 years) last year 
physical therapy students that took part in the S-L program. After the 
qualitative analysis, three categories emerged, reflecting the 
experiences of physical therapy in the S-L program: Motivations for 
the project, Learnings, and Positive and negative aspects of the 
service. Table 4 shows a display of qualitative themes and subthemes.

 1 Motivations for the project.

Physical therapy students reflected on the reasons that motivated 
them to choose the S-L project. Three subcategories emerged.

 - Fieldwork with real patients:
Some of the participants found the idea of working with real 

patients very interesting instead of just writing a 
theoretical memory.

“I wanted to choose a research project to do something different for 
my final degree project. As I had already done clinical cases during my 
internship program, I wanted to do something interesting that brought 
me more than I had already done during the 4 previous years” P.2.

 - Work with children:
One of the motivations that physical therapy students argued for 

choosing this project was the population to work with, they looked 
forward to teaching children.

“I was motivated by the procedure of the project, conducting the 
musculoskeletal education in schools. I consider that I like primary 
education children, and I can easily adapt to them” P.4.

 - Opportunity to solve the needs of a population:
Physical therapy students highlighted the value of offering their 

service in a population where participants had no prior knowledge of 
postural hygiene.

“The need to raise the population awareness, in particular 
children, about the importance of healthy habits to prevent 
musculoskeletal problems in the future” P.3.

 2 Learnings.

They described which competencies they acquired through 
their service, not only professionally but also personally. Three 
subcategories emerged.

 - Increasing professional skills:
Physical therapy students described how they increased their 

knowledge in aspects such as research methodology and general and 
specific professional skills.

“We have never prepared before a talk with an audience without 
any previous knowledge on medicine or physical therapy. Besides, 
we have learned to adapt to the different ages of the children, to the 
unexpected situations, to the different questions for explaining and 
better sharing our knowledge with them” P.1.

 - Children-friendly approach:
Participants highlighted the process they followed to adapt the 

content to the young population and how they learned to interact 
with children.

TABLE 3 Socio-demographic characteristics.

2017–2018 2018–2019

School students School teachers School students School teachers

Gender Male 288 (50.3%) 9 (45.0%) 241 (50.3%) 3 (25.0%)

Female 284 (49.7%) 11 (55.0%) 238 (49.7%) 9 (75.0%)

Age Male 11.1 ± 2.0 38.0 ± 9.9 12.1 ± 2.8 50.3 ± 7.0

Female 10.9 ± 2.2 37.7 ± 5.0 11.9 ± 1.8 41.5 ± 9.8

TABLE 4 Summary of qualitative data analysis.

Themes Subthemes

Theme 1: Motivations for the 

project

Fieldwork with real patients

Work with children

Opportunity to solve the needs of a population

Theme 2: Learnings

Increasing professional skills

Children-friendly approach

Future application of the knowledge

Theme 3: Positive and negative 

aspects of the service

Facing difficulties

Aspects to be improved

Usefulness of the service

Satisfaction with the service
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“When providing this service to the child population, what I have 
learned the most is how to deal with groups of children for the proper 
development of the activity” P.3.

 - Future application of the knowledge:
They explained the impact of the service on themselves and on 

their future as physical therapists and researchers.
“I will have more conscience about care of my own body. And 

above all, I consider that I have learned to explain knowledge to the 
children, I like them a lot and I’m sure that this will not be the last 
time that I do it” P.4.

 3 Positive and negative aspects of the service.

Physical therapy students experienced not only positive but 
also challenging moments during the service.

 - Facing difficulties:
Participants sometimes experienced difficult situations that they 

had to deal with, feeling stress or fear, but they found strategies to 
resolve these situations successfully.

“At the beginning, I was very afraid, then I felt more confident, 
and I enjoyed it a lot” P.2.

 - Aspects to be improved:
They explained how the service could be improved in the future, 

and what strategies schools could implement to increase awareness of 
pupils ‘positional hygiene.

“…with a better organisation of the time schedules and places 
of presentation such, for example, try to avoid the sports hall 
because there is a lot of echoing and children cannot listen well” P.1.

 - Usefulness of the service:
Physical therapy students explained the benefits that the school 

children gain from the service provided.
“…it was very useful for us, for children’s teachers and, above all, 

for children…at the end of the presentation’s children were more 
conscient of their bodies and of their position when being sitting in 
class, they also learnt to carry properly the weight of their backpack. 
They were curious and got interested in practicing self-massage at 
home to use it at their homes” P. 3.

 - Satisfaction with the service:
Physical therapy students highlighted the positive aspects they 

perceived as students and the benefits for their future 
professional careers.

“I loved it, living this experience was so interesting for me and it 
will surely bring to me a lot as a physical therapist, either working with 
children or with adults. It has been very important for me to teach 
pupils self-care and body awareness.” P. 1.

Discussion

This study examines the learning processes, experiences, and 
satisfaction of both school students and teachers within the school 
community, following their participation in a MSKHPP, which was 
carried out during two academic courses, reaching a total of 1,051 
children and adolescents. The program was designed according to S-L 

principles and implemented by fourth-year physical therapy students, 
whose experiences were qualitatively explored.

For decades, peer education (46) and university learning through 
S-L projects (47) have been widely studied. This study uniquely 
combines both models by promoting reciprocal learning between two 
educational levels—school and university—while integrating teaching-
based learning. Additionally, a third group, the schoolteachers, acted 
as learners and mediators, contributing to and benefiting from the 
teaching process. Together, these participants engaged in a collaborative 
effort that led to meaningful mutual learning.

The present findings provide preliminary evidence of the 
effectiveness of health promotion programs in the school community, 
particularly those that emphasize body awareness, prevention, healthy 
habits and self-management of MSKD. Other studies addressed health 
education within the school community and focused primarily on back 
posture (48), increasing physical activity (49, 50), improving nutritional 
habits (49), or reducing obesity (51, 52). However, this study takes a 
different approach by using a multimodal and targeted strategy 
specifically at the musculoskeletal system level. The development of both 
theoretical and practical interventions has been shown to be effective in 
facilitating the acquisition of new knowledge (48), and our results 
contribute to the need of growing the evidence in this area.

Significant improvements were observed in both schoolchildren’s 
and teachers’ knowledge related to the locomotor system, physical 
therapy, and the prevention of MSKD. A better understanding of 
musculoskeletal health is crucial for empowering individuals to make 
informed health decisions, a concept increasingly recognized as health 
literacy (HL) (53). According to Sorensen et al. (54), HL encompasses 
not only the necessary knowledge but also the motivation and skills 
required to maintain or improve one’s quality of life. The findings of 
the present study are consistent with the review and meta-analysis by 
García-Moreno et  al. (55), who reported that physical therapy 
positively influences behavior and knowledge related to back care and 
the prevention of non-specific low back pain in children and 
adolescents. Regarding self-body awareness and posture, the results of 
this study are consistent with those of Minghelli et al. (56, 57), where 
an improvement in ergonomic knowledge was achieved through a 
back postural education program. However, these results were 
obtained through theoretical and practical tests, while the present 
results were gathered using a questionnaire.

This study also demonstrated the benefits of guided practical 
activities such as flexibility, strengthening, breathing, and self-
treatment, which is in line with the work of Cardon et  al. (58), 
suggesting that prevention of MSKD pain is more effective when 
active strategies are employed, compared to programs that focus solely 
on postural hygiene. Notably, few school-based interventions 
prioritize learning for the prevention of MSKD or offer opportunities 
for school students to practice self-treatment techniques as preventive 
measures, making our approach particularly valuable. Similarly, 
Mirskaya et al. (59) developed a specialized model for the prevention 
and correction of MSKD in school students, achieving a 50% 
reduction in prevalence among students in several Moscow schools. 
This model enhances the early detection of musculoskeletal 
pathologies in school-age children and supports ongoing prevention 
efforts within educational settings (60).

In addition, both school students and teachers expressed an 
increased interest in education on the prevention of MSKD. It is 
important to highlight that health promotion goes beyond simply 
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encouraging children and adolescents to eat healthily and be physically 
active; it is embedded in a broader approach that relies on active 
engagement with the surrounding community (61, 62). The increased 
interest observed in both groups may be attributed to the engagement 
fostered by our study, which provided quick and available feedback 
and facilitated reflective practice through a combination of theoretical 
and practical teaching (63). This has also been accomplished through 
close collaboration between all school stakeholders—including 
teachers, school students, and community members—to create a 
transformative educational process, as highlighted in the study by 
David and Cooke (64).

School students reported a high level of satisfaction with the 
MSHPP, citing their increased knowledge of the human body, 
understanding of musculoskeletal disorders, and insights into 
prevention strategies as key contributors. For teachers, active 
participation in such programs was highlighted as the most significant 
aspect, supporting that continuous professional development and 
training are essential for them to effectively promote musculoskeletal 
health. These findings align with those of Rodrigo-Sanjoaquín et al., 
(62) who conducted a qualitative study on the challenges and 
opportunities in the implementation of Aragon’s Health-Promoting 
School network. Their research underscores the central role of 
teachers in school health promotion, pointing to their ideal position 
to design and implement tailored health programs (65). Similarly, the 
study by Hung et al. (66) emphasize the importance of providing 
teachers with education and training on health-related topics. 
Through the training, the teachers´ confidence in their ability to 
continue health education in the courses could be  enhanced, 
optimizing the impact of the program in the long term.

As can be seen, the challenge of implementing training within 
school-based programs is engaging all relevant stakeholders. Durl 
et al. (67) demonstrated that integrating insights from both students 
and teachers enhances program effectiveness, particularly when a 
diverse group of stakeholders—including end users—is actively 
involved in key stages of co-creation (design, implementation, and 
evaluation). Our study aligns with the findings of this author, 
demonstrating a collaborative effort that fostered meaningful mutual 
learning. A scoping review identified several practical challenges can 
limit the effectiveness and reach of school-based interventions, 
including teacher training, academic priorities, limited resources, and 
staff workload. Additionally, it highlighted that evaluating these 
interventions is rarely included as a formal metric. However, 
systematically assessing intervention outcomes is crucial to 
understanding which interventions benefit specific populations. 
Incorporating rigorous evaluation informs decisions on intervention 
dissemination and future implementation strategies and ensures 
continuous assessment and refinement of interventions into 
practice (68).

This project was developed by physical therapy university 
students as part of their final degree project through a S-L 
methodology (69). Preparing the sessions, adapting to a school 
audience, improvising during the workshops, and guiding practical 
exercises required to deeply study the material in order to teach it 
effectively and address any questions that arose. This process 
fostered significant learning, both in knowledge and skills, through 
the mechanism of implicit learning. Learning by teaching, a method 
introduced in the 1980s and refined by Grzega and Schöner (70), 
enables students to achieve autonomous and deep learning. 

Participating students reflected on their learning experience, noting 
that it enhanced their skills as future health professionals. For 
physical therapists, effective communication with patients is 
essential, both during anamnesis and in establishing a strong 
therapeutic alliance (71, 72). Communicating health information 
to school children improved their communication skills as they had 
to adapt their message to an audience with different language skills 
and levels of knowledge. A similar study conducted in Mexico with 
engineering university students echoes these findings, emphasizing 
the benefits of learning through teaching (73). One student 
underscored the importance of going beyond written and purely 
cognitive learning to engage in real-world contexts. As noted in 
their reflections, this approach heightened their motivation toward 
such educational systems. Providing S-L experiences that include 
opportunities for reflection throughout education enhances 
university students’ understanding of social responsibility (74). 
Moreover, as future practitioners implementing S-L initiatives, 
physical therapy students must be prepared to operate within a 
rapidly evolving healthcare environment, which now demands 
greater community accountability.

Despite the promising results, policy and practical implications 
remain underexplored. School-based health promotion interventions, 
particularly those focused on musculoskeletal health, have the 
potential to be integrated into public health policies as a cost-effective 
strategy to reduce long-term MSKD-related burden. The inclusion of 
structured musculoskeletal health curricula in schools could help 
bring about sustainable behavioral changes that persist into adulthood 
and contribute to the prevention of chronic conditions such as low 
back pain (67). Future research should explore the feasibility of 
implementing these programs on a larger scale, ensuring collaboration 
between educational and healthcare public systems.

This study, designed to implement and assess a MSKHPP in 
schools, demonstrated its innovative nature by specifically targeting 
musculoskeletal disorders. A multimodal approach was developed, 
combining theoretical and practical methodologies to teach 
prevention and self-management of MSKD. However, it has certain 
limitations. First, the lack of family involvement, which could have 
enhanced the program’s effectiveness by reinforcing the learned 
behaviors at home. Evidence suggests that parental engagement plays 
a crucial role in maintaining health-promoting behaviors in children 
and adolescents (75). Additionally, the long-term impact of the 
intervention was not assessed, and further studies should incorporate 
objective testing methods and follow-up assessments to determine 
retention of knowledge and behavioral changes over time. 
Nevertheless, the extension of this program to two academic courses 
allowed it to reach a large population, supporting not only its 
usefulness in terms of MSKD prevention but also the sustainability of 
these interventions when conducted through S-L.

Conclusion

In conclusion, MSKHPP delivered by physical therapists in the 
school community, can contribute to learning useful resources for 
musculoskeletal pain prevention and self-management. In addition, 
health promotion initiatives developed using S-L could be a cost-free 
alternative to the current gaps in public health policies, while 
qualitatively improving the education of future healthcare professionals.

https://doi.org/10.3389/fpubh.2025.1507730
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Calvo et al. 10.3389/fpubh.2025.1507730

Frontiers in Public Health 10 frontiersin.org

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the Ethics 
Committee of Universidad San Jorge. The studies were conducted in 
accordance with the local legislation and institutional requirements. 
Written informed consent for participation in this study was provided 
by the participants’ legal guardians/next of kin.

Author contributions

SC: Conceptualization, Investigation, Methodology, Project 
administration, Supervision, Writing – original draft, Writing – review 
& editing. RF-R: Conceptualization, Investigation, Methodology, 
Project administration, Supervision, Writing  – original draft, 
Writing – review & editing, Data curation. SP-P: Writing – original 
draft, Writing – review & editing. BC-P: Writing – original draft, 
Writing – review & editing. RL-U: Funding acquisition, Writing – 
original draft, Writing  – review & editing, Methodology. CJ-S: 
Funding acquisition, Investigation, Methodology, Project 
administration, Writing – original draft, Writing – review & editing.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. This project 

was funded as part of the Small Research Grants Universitate 2023 for 
the development of service-learning projects and by the Gobierno de 
Aragón (Number grant: B61_23D).

Acknowledgments

We would like to acknowledge the participation of the physical 
therapy students and the school population, as well as the collaboration 
of Adapta Sport Club in Zaragoza (Spain) enabling the contact 
with schools.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Generative AI statement

The authors declare that no Generative AI was used in the creation 
of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. Brownie S, Ackers L, Murphy G, Shumba C. Editorial: transforming health and 

social education to include a greater focus on public health education in the curriculum. 
Front Public Health. (2023) 11:1306124. doi: 10.3389/fpubh.2023.1306124

 2. Restini CBA, Weiler T, Porter-Stransky KA, Vollbrecht PJ, Wisco JJ. Empowering 
the future: improving community wellbeing and health literacy through outreach and 
service-learning. Front Public Health. (2024) 12:1441778. doi: 
10.3389/fpubh.2024.1441778

 3. Bringle RG, Clayton PH. Civic learning: A sine qua non of service learning. Front 
Educ. (2021) 6:6. doi: 10.3389/feduc.2021.606443

 4. Rodríguez-Nogueira Ó, Moreno-Poyato AR, Álvarez-Álvarez MJ, Pinto-Carral A. 
Significant socio-emotional learning and improvement of empathy in physiotherapy 
students through service learning methodology: A mixed methods research. Nurse Educ 
Today. (2020) 90:104437. doi: 10.1016/j.nedt.2020.104437

 5. Beaman A, Davidson PM. Service learning and COVID-19–what the future might 
look like? J Clin Nurs. (2020) 29:3607–8. doi: 10.1111/jocn.15369

 6. García-Taibo O, Martín-López IM, Baena-Morales S, Rodríguez-Fernández JE. The 
impact of service-learning on the prosocial and professional competencies in 
undergraduate physical education students and its effect on fitness in recipients. Int J 
Environ Res Public Health. (2023) 20:1–16. doi: 10.3390/ijerph20206918

 7. Hunter LN, Sims AC, Long R, Dickson J, Moore S, Kirby B, et al. Feasibility of 
improving Global Health in underserved populations by utilizing service-learning and 
pro bono physical therapy: A systematic review. J Allied Health. (2023) 52:305–15.

 8. Gillis A, Lellan MM. Service learning with vulnerable populations: review of the 
literature. Int J Nurs Educ Scholars. (2010) 7. doi: 10.2202/1548-923X.2041

 9. Nabors L, Welker K, Faller S. Impact of service learning: high school students as 
health coaches for children. J Commun Engage Scholars. (2018) 10:95–105. doi: 
10.54656/NZOV8436

 10. Lopez A, Abajobir A, Abbafati C, Abbas K, Abate K, Allah FA, et al. Global, 
regional, and national incidence, prevalence, and years lived with disability for 328 
diseases and injuries for 195 countries, 1990-2016: a systematic analysis for the global 
burden of disease study 2016. Lancet. (2017) 390:1211–59. doi: 
10.1016/S0140-6736(17)32154-2

 11. Ferrari AJ, Santomauro DF, Aali A, Abate YH, Abbafati C, Abbastabar H, et al. 
Global incidence, prevalence, years lived with disability (YLDs), disability-adjusted life-
years (DALYs), and healthy life expectancy (HALE) for 371 diseases and injuries in 204 
countries and territories and 811 subnational locations, 1990–2021: a systematic analysis 
for the global burden of disease study 2021. Lancet. (2024) 403:2133–61. doi: 
10.1016/S0140-6736(24)00757-8

 12. Espirito Santo CM, Santos VS, Kamper SJ, Williams CM, Miyamoto GC, Yamato 
TP. Overview of the economic burden of musculoskeletal pain in children and 
adolescents: a systematic review with meta-analysis. Pain. (2024) 165:296–323. doi: 
10.1097/j.pain.0000000000003037

 13. Chambers CT, Dol J, Tutelman PR, Langley CL, Parker JA, Cormier BT, et al. The 
prevalence of chronic pain in children and adolescents: a systematic review update and 
meta-analysis. Pain. (2024) 165:2215–34. doi: 10.1097/j.pain.0000000000003267

 14. Shourie F, Ghasemi B, Shafizadeh A, Bagherian S, Verhagen E. The effect of 
exercise therapy as a tool for preventing and treating musculoskeletal disorders among 
school-aged children: a randomised controlled trial. BMC Musculoskelet Disord. (2024) 
25:381. doi: 10.1186/s12891-024-07510-1

 15. van Leeuwen GJ, van den Heuvel MM, Bindels PJE, Bierma-Zeinstra SMA, van 
Middelkoop M. Musculoskeletal pain in 13-year-old children: the generation R study. 
Pain. (2024) 165:1806–13. doi: 10.1097/j.pain.0000000000003182

 16. Buscemi V, Chang WJ, Liston MB, McAuley JH, Schabrun SM. The role of 
perceived stress and life stressors in the development of chronic musculoskeletal pain 
disorders: A systematic review. J Pain. (2019) 20:1127–39. doi: 10.1016/j.jpain.2019.02.008

https://doi.org/10.3389/fpubh.2025.1507730
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.3389/fpubh.2023.1306124
https://doi.org/10.3389/fpubh.2024.1441778
https://doi.org/10.3389/feduc.2021.606443
https://doi.org/10.1016/j.nedt.2020.104437
https://doi.org/10.1111/jocn.15369
https://doi.org/10.3390/ijerph20206918
https://doi.org/10.2202/1548-923X.2041
https://doi.org/10.54656/NZOV8436
https://doi.org/10.1016/S0140-6736(17)32154-2
https://doi.org/10.1016/S0140-6736(24)00757-8
https://doi.org/10.1097/j.pain.0000000000003037
https://doi.org/10.1097/j.pain.0000000000003267
https://doi.org/10.1186/s12891-024-07510-1
https://doi.org/10.1097/j.pain.0000000000003182
https://doi.org/10.1016/j.jpain.2019.02.008


Calvo et al. 10.3389/fpubh.2025.1507730

Frontiers in Public Health 11 frontiersin.org

 17. van den Heuvel MM, Jansen PW, Bindels PJE, Bierma-Zeinstra SMA, van 
Middelkoop M. Musculoskeletal pain in 6-year-old children: the generation R study. 
Pain. (2020) 161:1278–85. doi: 10.1097/j.pain.0000000000001797

 18. Guan SY, Zheng JX, Sam NB, Xu S, Shuai Z, Pan F. Global burden and risk factors 
of musculoskeletal disorders among adolescents and young adults in 204 countries and 
territories, 1990-2019. Autoimmun Rev. (2023) 22:103361. doi: 
10.1016/j.autrev.2023.103361

 19. Traeger AC, Buchbinder R, Elshaug AG, Croft PR, Maher CG. Care for low back 
pain: can health systems deliver? Bull World Health Organ. (2019) 97:423–33. doi: 
10.2471/BLT.18.226050

 20. Blyth FM, Briggs AM, Schneider CH, Hoy DG, March LM. The global burden of 
musculoskeletal pain-where to from Here? Am J Public Health. (2019) 109:35–40. doi: 
10.2105/AJPH.2018.304747

 21. Chimenti RL, Frey-Law LA, Sluka KA. A mechanism-based approach to physical 
therapist management of pain. Phys Ther. (2018) 98:302–14. doi: 10.1093/ptj/pzy030

 22. Foster HE, Scott C, Tiderius CJ, Dobbs MB. Improving musculoskeletal health for 
children and young people - A 'call to action'. Best Pract Res Clin Rheumatol. (2020) 
34:101566. doi: 10.1016/j.berh.2020.101566

 23. Fisher E, Villanueva G, Henschke N, Nevitt SJ, Zempsky W, Probyn K, et al. 
Efficacy and safety of pharmacological, physical, and psychological interventions for the 
management of chronic pain in children: a WHO systematic review and meta-analysis. 
Pain. (2022) 163:e1–e19. doi: 10.1097/j.pain.0000000000002297

 24. Paolucci T, Zangrando F, Iosa M, De Angelis S, Marzoli C, Piccinini G, et al. 
Improved interoceptive awareness in chronic low Back pain: a comparison of Back 
school versus Feldenkrais method. Disabil Rehabil. (2017) 39:994–1001. doi: 
10.1080/09638288.2016.1175035

 25. Breckenridge JD, Ginn KA, Wallwork SB, McAuley JH. Do people with chronic 
musculoskeletal pain have impaired motor imagery? A Meta-analytical systematic 
review of the left/right judgment task. J Pain. (2019) 20:119–32. doi: 
10.1016/j.jpain.2018.07.004

 26. Nascimento Leite M, Kamper SJ, O'Connell NE, Michaleff ZA, Fisher E, Viana 
Silva P, et al. Physical activity and education about physical activity for chronic 
musculoskeletal pain in children and adolescents. Cochrane Database Syst Rev. (2023) 
7:Cd013527. doi: 10.1002/14651858.CD013527.pub2

 27. Martinez-Calderon J, Zamora-Campos C, Navarro-Ledesma S, Luque-Suarez A. 
The role of self-efficacy on the prognosis of chronic musculoskeletal pain: A systematic 
review. J Pain. (2018) 19:10–34. doi: 10.1016/j.jpain.2017.08.008

 28. Healey EL, Lewis M, Corp N, Shivji NA, van der Windt DA, Babatunde OO, et al. 
Supported self-management for all with musculoskeletal pain: an inclusive approach to 
intervention development: the EASIER study. BMC Musculoskelet Disord. (2023) 24:474. 
doi: 10.1186/s12891-023-06452-4

 29. Hutting N, Johnston V, Staal JB, Heerkens YF. Promoting the use of self-
management strategies for people with persistent musculoskeletal disorders: The role of 
physical therapists. J Orthopaedic Sports Physical Ther. (2019) 49:212–5. doi: 
10.2519/jospt.2019.0605

 30. McSwan J, Gudin J, Song XJ, Grinberg Plapler P, Betteridge NJ, Kechemir H, et al. 
Self-healing: A concept for musculoskeletal body pain management-scientific evidence 
and mode of action. J Pain Res. (2021) 14:2943–58. doi: 10.2147/JPR.S321037

 31. Wilson MV, Braithwaite FA, Arnold JB, Crouch SM, Moore E, Heil A, et al. The 
effectiveness of peer support interventions for community-dwelling adults with chronic 
musculoskeletal pain: a systematic review and meta-analysis of randomised trials. Pain. 
(2024) 165:2698–720. doi: 10.1097/j.pain.0000000000003293

 32. White S, Park YS, Israel T, Cordero ED. Longitudinal evaluation of peer health 
education on a college campus: impact on health behaviors. J Am Coll Heal. (2009) 
57:497–506. doi: 10.3200/JACH.57.5.497-506

 33. Bury J, Masuzawa Y. Non-hierarchical learning: sharing knowledge, power and 
outcomes. J. Pedagogic Dev. (2018) 8:51.

 34. Yusofi M, Zarghami-Hamrah S, Ghaedy Y, Mahmudnia A. A quasi-transcendental 
approach for removing hierarchical teacher-student relation. Policy Futures Educ. (2017) 
16:346–59. doi: 10.1177/1478210317736205

 35. Busi A, Boussat B, Rigaud M, Guyomard A, Seigneurin A, François P. Evaluation 
of an interprofessional service-learning program among health profession students: the 
experience of Grenoble Alps University. Sante publique. (2020) 32:149–59. doi: 
10.3917/spub.202.0149

 36. Creswell JW, Plano Clark VL. Designing and conducting mixed methods research. 
2nd ed. Los Angeles: Sage Publications (2011).

 37. Tapia MN. Aprendizaje y servicio solidario en el sistema educativo y las 
organizaciones juveniles. Buenos Aires: Editorial Ciudad Nueva (2006).

 38. Landry BW, Driscoll SW. Physical activity in children and adolescents. PM R. 
(2012) 4:826–32. doi: 10.1016/j.pmrj.2012.09.585

 39. Capobianco RA, Mazzo MM, Enoka RM. Self-massage prior to stretching 
improves flexibility in young and middle-aged adults. J Sports Sci. (2019) 37:1543–50. 
doi: 10.1080/02640414.2019.1576253

 40. Toussaint L, Nguyen QA, Roettger C, Dixon K, Offenbächer M, Kohls N, et al. 
Effectiveness of progressive muscle relaxation, deep breathing, and guided imagery in 

promoting psychological and physiological states of relaxation. Evid Based Complement 
Alternat Med. (2021) 2021:1–8. doi: 10.1155/2021/5924040

 41. Heyman E, Dekel H. Ergonomics for children: an educational program for 
elementary school. Work. (2009) 32:261–5. doi: 10.3233/WOR-2009-0824

 42. Ahn SN. A systematic review of interventions related to body awareness in 
childhood. Int J Environ Res Public Health. (2022) 19:1–9. doi: 10.3390/ijerph19158900

 43. Koponen J, Pyörälä E, Isotalus P. Comparing three experiential learning methods 
and their effect on medical students' attitudes to learning communication skills. Med 
Teach. (2012) 34:e198–207. doi: 10.3109/0142159X.2012.642828

 44. Hsieh HF, Shannon SE. Three approaches to qualitative content analysis. Qual 
Health Res. (2005) 15:1277–88. doi: 10.1177/1049732305276687

 45. Gmb H. AtSSD. ATLAS.Ti (version 24.0) [computer software] (2024). Available 
online at: https://www.atlasti.com. (Accessed May 3, 2018).

 46. Shiner M. Defining peer education. J Adolesc. (1999) 22:555–66. doi: 
10.1006/jado.1999.0248

 47. Salam M, Awang Iskandar DN, Ibrahim DHA, Farooq MS. Service learning in 
higher education: a systematic literature review. Asia Pac Educ Rev. (2019) 20:573–93. 
doi: 10.1007/s12564-019-09580-6

 48. Geldhof E, Cardon G, De Bourdeaudhuij I, De Clercq D. Back posture education 
in elementary schoolchildren: a 2-year follow-up study. Eur Spine J. (2007) 16:841–50. 
doi: 10.1007/s00586-006-0227-4

 49. Wieland ML, Biggs BK, Brockman TA, Johnson A, Meiers SJ, Sim LA, et al. Club 
fit: development of a physical activity and healthy eating intervention at a boys & girls 
Club after school program. J Prim Prev. (2020) 41:153–70. doi: 
10.1007/s10935-020-00582-4

 50. Santos F, Sousa H, Gouveia ÉR, Lopes H, Peralta M, Martins J, et al. School-based 
family-oriented health interventions to promote physical activity in children and 
adolescents: A systematic review. Am J Health Promotion. (2023) 37:243–62. doi: 
10.1177/08901171221113836

 51. Malek ME, Andermo S, Nyberg G, Elinder LS, Patterson E, Norman Å. Parents' 
experiences of participating in the healthy school start plus programme - a qualitative 
study. BMC Public Health. (2023) 23:646. doi: 10.1186/s12889-023-15552-8

 52. Frerichs L, Brittin J, Robbins R, Steenson S, Stewart C, Fisher C, et al. Salud 
ABLEOmaha: improving readiness to address obesity through healthy lifestyle in a 
Midwestern Latino community, 2011-2013. Prev Chronic Dis. (2015) 12:E20. doi: 
10.5888/pcd12.140328

 53. Minghelli B. School physiotherapy programme: improving literacy regarding 
postures adopted at home and in school in adolescents living in the south of Portugal. 
Work. (2020) 67:95–102. doi: 10.3233/WOR-203255

 54. Sørensen K, Van den Broucke S, Fullam J, Doyle G, Pelikan J, Slonska Z, et al. 
Health literacy and public health: A systematic review and integration of definitions and 
models. BMC Public Health. (2012) 12:80. doi: 10.1186/1471-2458-12-80

 55. García-Moreno JM, Calvo-Muñoz I, Gómez-Conesa A, López-López JA. 
Assessment of the effects of physiotherapy on Back care and prevention of non-specific 
low Back pain in children and adolescents: A systematic review and Meta-analysis. 
Healthcare. (2024) 12. doi: 10.3390/healthcare12101036

 56. Minghelli B, Nunes C, Oliveira R. Effectiveness of a Back school and postural 
education program on the improvement of literacy about postures and low back pain in 
adolescents: A 1-year follow-up study. J Orthopaedic Sci. (2021) 26:543–7. doi: 
10.1016/j.jos.2020.05.014

 57. Minghelli B. Postural habits in adolescents: the influence of a school physiotherapy 
program on improving the knowledge of postures. Int J Adolesc Med Health. (2020) 34. 
doi: 10.1515/ijamh-2019-0138

 58. Cardon GM, de Clercq DL, Geldhof EJ, Verstraete S, de Bourdeaudhuij IM. Back 
education in elementary schoolchildren: the effects of adding a physical activity 
promotion program to a back care program. European Spine J. (2007) 16:125–33. doi: 
10.1007/s00586-006-0095-y

 59. Mirskaya NB. Risk factors negatively affecting on the formation of musculoskeletal 
system in children and adolescents in the present conditions. Gig Sanit. (2013) 1:65–71.

 60. Mirskaia NB, Kolomenskaia AN, Siniakina AD. Prevalence and medical and social 
importance of disorders and diseases of the musculoskeletal systems in children and 
adolescents (review of literature). Gig Sanit. (2015) 94:97–104.

 61. Ramos PM, Pasarín I, Artazcoz L, Díez E, Juárez O, González I. Escuelas saludables 
y participativas: evaluación de una estrategia de salud pública. Gac Sanit. (2013) 
27:104–10. doi: 10.1016/j.gaceta.2012.04.002

 62. Rodrigo-Sanjoaquín J, Murillo-Pardo B, Corral-Abós A, Lorente-Echeverría S, 
Zaragoza CJ. Barriers to and ways of facilitating the implementation of Aragon’s health-
promoting school network. Health Educ J. (2023) 82:251–62. doi: 
10.1177/00178969221150904

 63. Michael SL, Barnes SP, Wilkins NJ. Scoping review of family and community 
engagement strategies used in school-based interventions to promote healthy behaviors. 
J Sch Health. (2023) 93:828–41. doi: 10.1111/josh.13367

 64. Davis JM, Cooke SM. Educating for a healthy, sustainable world: an argument for 
integrating health promoting schools and sustainable schools. Health Promot Int. (2007) 
22:346–53. doi: 10.1093/heapro/dam030

https://doi.org/10.3389/fpubh.2025.1507730
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1097/j.pain.0000000000001797
https://doi.org/10.1016/j.autrev.2023.103361
https://doi.org/10.2471/BLT.18.226050
https://doi.org/10.2105/AJPH.2018.304747
https://doi.org/10.1093/ptj/pzy030
https://doi.org/10.1016/j.berh.2020.101566
https://doi.org/10.1097/j.pain.0000000000002297
https://doi.org/10.1080/09638288.2016.1175035
https://doi.org/10.1016/j.jpain.2018.07.004
https://doi.org/10.1002/14651858.CD013527.pub2
https://doi.org/10.1016/j.jpain.2017.08.008
https://doi.org/10.1186/s12891-023-06452-4
https://doi.org/10.2519/jospt.2019.0605
https://doi.org/10.2147/JPR.S321037
https://doi.org/10.1097/j.pain.0000000000003293
https://doi.org/10.3200/JACH.57.5.497-506
https://doi.org/10.1177/1478210317736205
https://doi.org/10.3917/spub.202.0149
https://doi.org/10.1016/j.pmrj.2012.09.585
https://doi.org/10.1080/02640414.2019.1576253
https://doi.org/10.1155/2021/5924040
https://doi.org/10.3233/WOR-2009-0824
https://doi.org/10.3390/ijerph19158900
https://doi.org/10.3109/0142159X.2012.642828
https://doi.org/10.1177/1049732305276687
https://www.atlasti.com
https://doi.org/10.1006/jado.1999.0248
https://doi.org/10.1007/s12564-019-09580-6
https://doi.org/10.1007/s00586-006-0227-4
https://doi.org/10.1007/s10935-020-00582-4
https://doi.org/10.1177/08901171221113836
https://doi.org/10.1186/s12889-023-15552-8
https://doi.org/10.5888/pcd12.140328
https://doi.org/10.3233/WOR-203255
https://doi.org/10.1186/1471-2458-12-80
https://doi.org/10.3390/healthcare12101036
https://doi.org/10.1016/j.jos.2020.05.014
https://doi.org/10.1515/ijamh-2019-0138
https://doi.org/10.1007/s00586-006-0095-y
https://doi.org/10.1016/j.gaceta.2012.04.002
https://doi.org/10.1177/00178969221150904
https://doi.org/10.1111/josh.13367
https://doi.org/10.1093/heapro/dam030


Calvo et al. 10.3389/fpubh.2025.1507730

Frontiers in Public Health 12 frontiersin.org

 65. Viig NG, Wold B. Facilitating Teachers' participation in school-based health 
promotion—A qualitative study. Scand J Educ Res. (2005) 49:83–109. doi: 
10.1080/0031383042000302146

 66. Hung T, Chiang V, Dawson A, Lee R. Understanding of factors that enable health 
promoters in implementing health-promoting schools: A systematic review and narrative 
synthesis of qualitative evidence. PLoS One. (2014) 9:e108284. doi: 10.1371/journal.pone.0108284

 67. Durl J, Dietrich T, Williams B, Rundle-Thiele S. Integrating student and teacher 
insights to a school-based alcohol program through co-design. Health Promot Int. (2022) 
37:1–12. doi: 10.1093/heapro/daab167

 68. Arlinghaus KR, Cepni AB, Helbing RR, Goodman LP, Ledoux TA, Johnston CA. 
Response to school-based interventions for overweight and obesity: A systematic 
scoping review. Clinical obesity. (2022) 12:e12557. doi: 10.1111/cob.12557

 69. Tapia MN. Aprendizaje-servicio en la educación superior: una mirada analítica desde 
los protagonistas. Buenos Aires: Ministerio de Educación Presidencia de la Nación (2008).

 70. Grzega J, Schöner M. The didactic model LdL (Lernen durch Lehren) as a way of 
preparing students for communication in a knowledge society. J Educ Teach. (2008) 
34:167–75. doi: 10.1080/02607470802212157

 71. Al-Wardat M, Etoom M, Lena F, Pellicciari L, D'Amone F, Kossi O, et al. Exploring 
communication practices in Italian physiotherapy: Knowledge and use of effective 
communication strategies-A National Descriptive Study. Healthcare. (Basel). (2023) 
11:2247. doi: 10.3390/healthcare11162247

 72. Pinto RZ, Ferreira ML, Oliveira VC, Franco MR, Adams R, Maher CG, et al. 
Patient-centred communication is associated with positive therapeutic alliance: a 
systematic review. J Physiother. (2012) 58:77–87. doi: 10.1016/S1836-9553(12)70087-5

 73. Jiménez FM. Aprendiendo a través de la enseñanza: programa enfocado a la 
enseñanza de la lógica de programación desde etapas tempranas en escuelas públicas 
apoyado por aprendizaje-servicio. Revista Iberoamericana de Aprendizaje-Servicio. 
(2019) 8:118–27.

 74. Lin TH. Revelations of service-learning project: multiple perspectives of 
college students' reflection. PLoS One. (2021) 16:e0257754. doi: 
10.1371/journal.pone.0257754

 75. Coto J, Pulgaron ER, Graziano PA, Bagner DM, Villa M, Malik JA, et al. Parents 
as role models: associations between parent and young Children's weight, dietary intake, 
and physical activity in a minority sample. Matern Child Health J. (2019) 23:943–50. doi: 
10.1007/s10995-018-02722-z

https://doi.org/10.3389/fpubh.2025.1507730
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1080/0031383042000302146
https://doi.org/10.1371/journal.pone.0108284
https://doi.org/10.1093/heapro/daab167
https://doi.org/10.1111/cob.12557
https://doi.org/10.1080/02607470802212157
https://doi.org/10.3390/healthcare11162247
https://doi.org/10.1016/S1836-9553(12)70087-5
https://doi.org/10.1371/journal.pone.0257754
https://doi.org/10.1007/s10995-018-02722-z

	Benefits of musculoskeletal health promotion in school communities through service-learning: a mixed-method approach
	Introduction
	Materials and methods
	Study design
	Setting and sample
	Intervention
	Assessment
	Quantitative data collection
	Qualitative data collection
	Data analysis

	Results
	School community
	Physical therapy university students

	Discussion
	Conclusion

	References

