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ABSTRACT
High‐intensity interval training (HIIT) has emerged as a time‐efficient approach to improve aerobic capacity, cardiovascular
health, and cognitive functioning in children and adolescents. However, evidence regarding the impact of school‐based HIIT
programs on motor competence and health‐related quality of life in children is limited. This study evaluated the effectiveness of
a HIIT intervention, based on playground games on gross motor competence and health‐related quality of life in schoolchildren
aged 9–11 years. A cluster‐randomized controlled trial was conducted with 562 participants. The intervention involved four
weekly 60 min sessions of extracurricular physical activity using traditional games adapted to a HIIT protocol. Gross motor
competence and health‐related quality of life were assessed using the Movement Assessment Battery for Children‐Second
Edition (MABC‐2) and the KIDSCREEN‐27 questionnaire, respectively. Analyzes were conducted on an intention‐to‐treat
basis using mixed linear regression models to compare changes from baseline to postintervention between the intervention
and control groups. No significant improvements in gross motor competence or health‐related quality of life were observed after
adjusting for baseline variables, age, sex, and school. The results suggest that this HIIT‐based program was not effective in
enhancing gross motor competence or in improving health‐related quality of life. Future programs could improve effectiveness
by optimizing the balance between movement intensity and quality, aligning activities with gross motor competence assessment
tools, emphasizing health‐related quality of life components, training educators to enhance quality of life, extending inter-
vention duration to impact self‐esteem and psychological well‐being, and improving adherence rates.

Abbreviations: ADHD, attention‐deficit/hyperactivity disorder; BMI, body mass index; CG, control group; GMC, gross motor competence; HIIT, high‐intensity interval training; HRQoL, health‐
related quality of life; IG, intervention group; MC, motor competence; PA, physical activity; PE, physical education; SES, socioeconomic status.
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1 | Introduction

Physical activity (PA) is essential for children's and adolescents'
healthy growth and development (Janssen and LeBlanc 2010). It
is also strongly linked to a wide range of health benefits (War-
burton et al. 2006). However, studies show a deterioration in the
prevalence of children and adolescents meeting PA recom-
mendations (Guthold et al. 2020; Tremblay et al. 2022). In Spain,
compliance with PA guidelines among 9‐year‐old was 60% for
boys and 34.1% for girls (Aznar et al. 2011).

The school context has been recognized as an optimal envi-
ronment for promoting PA. Thus, school‐based PA in-
terventions have been shown to significantly improve motor
competence (MC) (Morgan et al. 2013), defined as a person's
ability to execute different motor acts, including coordination of
fine and gross motor skills essential for managing everyday
tasks (Henderson et al. 2007). Similarly, previous studies have
suggested that PA can enhance health‐related quality of life
(HRQoL) through interconnected biological, psychological, and
social mechanisms (Janssen and LeBlanc 2010; Eime
et al. 2013). In addition, previous systematic reviews have
demonstrated that PA interventions can enhance HRQoL in
children (Bermejo‐Cantarero et al. 2024); however, the magni-
tude of these effects has often been limited or relatively small
(Marker et al. 2018).

On the other hand, high‐intensity interval training (HIIT) in-
terventions have become a time‐efficient way to improve aerobic
capacity levels (García‐Hermoso et al. 2016) and cardiovascular
disease biomarkers (Eddolls et al. 2017) in youth in comparison
to other types of exercise. They have also proven to be feasible
and effective in school settings (Harris et al. 2021) and have
shown positive effects on cognitive functioning in adolescents
(Mezcua‐Hidalgo et al. 2019). Importantly, HIIT has also
emerged as a feasible strategy for children and adolescents with
special educational needs, broadening its applicability (Poon
et al. 2023). However, there is little evidence on the effect of
school programs using HIIT in improving motor skills and
HRQoL in children.

Participation in HIIT programs has been shown to enhance
mental health in children and adolescents (Leahy et al. 2020).
Specifically, HIIT interventions have been associated with im-
provements in well‐being (Leahy et al. 2020) and psychological
outcomes, such as self‐concept and psychological well‐being
(Alves et al. 2021). Moreover, HIIT has shown potential bene-
fits in reducing psychological distress among youth (Costigan
et al. 2016). Considering that HRQoL is a multidimensional

construct encompassing cognitive (Medalia and Erlich 2017),
psychological (Gaspar et al. 2009), and physical health (Bond
et al. 2017; Eather et al. 2022) domains, and that HIIT in-
terventions have demonstrated positive effects on several in-
dicators associated with HRQoL, it is reasonable to hypothesize
that HIIT interventions could also positively influence HRQoL.
However, existing studies on this topic yield mixed results, and
few have specifically focused on the HRQoL construct (Leahy
et al. 2020; Meßler et al. 2018). Similarly, there is limited evi-
dence on the impact of HIIT interventions on MC. To our
knowledge, only three studies of children and adolescents
with attention‐deficit/hyperactivity disorder (ADHD) have
examined the effect of HIIT on MC. A 3‐week multimodal HIIT
program improved motor skills in boys with ADHD (Meßler
et al. 2018), whereas a 6‐week HIIT intervention demonstrated
positive effects on perceptual‐motor skills in both boys (Torabi
et al. 2016) and girls (Torabi, Ebrahim, and Hemayattalab 2016).
Therefore, further research is needed to analyze the impact of
HIIT interventions on MC in children without developmental
disorders.

As mentioned above, although HIIT programs in the school
context have shown potential impact on various health‐related
outcomes, evidence regarding the effect of this type of inter-
vention on MC and HRQoL remains limited. This study is
valuable as it may help elucidate methodological aspects and
intervention characteristics that could significantly enhance the
effectiveness of HIIT interventions in MC and HRQoL in school‐
aged children. Thus, the objective of this study was to assess the
effectiveness of a HIIT intervention based on playground games
in an extracurricular context (MOVI‐daFIT!) on gross motor
competence (GMC) and HRQoL in primary school children.

2 | Materials and Methods

2.1 | Participants and Study Design

The MOVI‐daFIT! study was a cluster‐randomized controlled
trial (NCT03236337), which included children from fourth and
fifth grades of primary school (aged 9–11 years) and whose main
objective was to increase physical fitness and reducing fat mass
and cardiovascular risk (such as primary outcomes) and
improve GMC and HRQoL (such as coprimary outcomes). Ten
public schools in the province of Cuenca (Castilla‐La Mancha,
Spain) were invited to participate and all of them agreed to join
the research. A total of 1284 schoolchildren were approached for
taking part in the study, 562 (43,8%) agreed, with 276 (49,1%)
assigned to the intervention group (IG) and 286 (50,9%) to the
control group (CG) (Figure 1).

The sample size was calculated considering a mean change in
cardiorespiratory fitness (VO2max, mL/min/kg) of effect size 0.3
(Hedges'g) between the IG and the CG as reported in previous
studies (Pozuelo‐Carrascosa et al. 2018). Estimates were calcu-
lated with an alpha error of 0.05 and statistical power of 0.80. In
addition, an average of 40 children per classroom was consid-
ered, with a dropout rate of 15%. Optimal design software was
used to calculate sample sizes, taking into account the Donner
and Klar models (Donner and Klar 2000).

Summary

� A one‐school‐year HIIT games program did not improve
motor competence or health‐related quality of life.

� Its effectiveness may be enhanced by linking exercise
intensity with movement quality.

� Proper exercise execution and teacher feedback are
essential.
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The methods of MOVI‐daFIT! study have been described in
detail elsewhere (Martínez‐Vizcaíno et al. 2019). This study
followed the recommendations of The CONSORT 2010 state-
ment (Campbell et al. 2004) and the Consensus on Exercise
Reporting Template (CERT) for cluster‐randomized trials (Slade
et al. 2016).

The study protocol was approved by The Clinical Research
Ethics Committee of the Virgen de la Luz Hospital in Cuenca
(REG: 2016/PI021) and was supported by the Department of
Education of the “Junta de Comunidades de Castilla‐La Man-
cha” (Spain). The director's and the board of governors' approval
was requested from each school. The children were informed

FIGURE 1 | Flow chart of trial participants. CG, control group; GMC, gross motor competence; HRQoL, health‐related quality of life; and IG,
intervention group.
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about the objectives of the study and gave their verbal consent to
participate, whereas parents or legal guardians of all of them
provided written informed consent.

2.2 | Instrumentation and Study Variables

Baseline (September 2017) and postintervention (June 2018)
measurements were carried out at the schools. The measure-
ments were taken by several trained evaluators to minimize
interobserver variability. The evaluators were blinded to the
group to which the participants were assigned at baseline,
however, end‐of‐follow‐up measurements were not blinded as
the participants could have informed the evaluators of their
participation in the PA program.

Anthropometry and body composition. Mass was measured
using a scale (Seca 861, Vogel and Halke, Hamburg, Germany)
with the child in light clothing and barefoot. For height, a wall
stadiometer (Seca 222, Vogel and Halke) was used with children
barefoot and standing upright with their sagittal midline in
contact with the backboard. Both weight and height were
measured twice, and their average was considered for the ana-
lyzes. Body mass index (BMI) was calculated as weight (kg)/
height (m2) (Warburton et al. 2006). The percentage of body fat
mass was measured twice using an eight‐electrode Tanita
Segmental‐418 bioimpedance analysis system (Tanita Corp.,
Tokyo, Japan) (Pietrobelli et al. 2004). The measurements were
conducted before breakfast, after urination, and after a 15 min
resting period.

Gross Motor Competence. The validated Spanish version of the
Movement Assessment Battery for Children‐Second Edition
(MABC‐2) was used (Henderson et al. 2007). This battery eval-
uates MC and is useful for detecting motor impairments in
children aged 3–16 years. The MABC‐2 contains versions
appropriate for three age ranges (3–6, 7–10, and 11–16 years).
Each version consists of eight motor tasks, classified into three
categories: manual dexterity (3 items), aiming‐catching (2
items), and static and dynamic balance (3 items). These three
motor categories included in MABC‐2 were recategorized into
gross motor skills (including aiming‐catching and balance) and
fine motor skills (manual dexterity). Each test received a raw
score, which was coded into a scaled score according to age‐
specific normative reference values proposed by the MABC‐2
manual. A higher score indicates better MC. Due to the
considerable number of tests included in the randomized
controlled trial and the limited time available, fine motor skills
were not evaluated.

Health‐related quality of life. The validated and reliable Span-
ish self‐report version of the KIDSCREEN‐27 was used (The
KIDSCREEN Group Europe 2006). The KIDSCREEN‐27 is a
multidimensional measure of generic HRQoL. This self‐reported
questionnaire aims to assess five dimensions of HRQoL: physical
well‐being (5 items), psychological well‐being (7 items), auton-
omy and parents (7 items), peers and social support (4 items), and
school environment (4 items). All five dimensions yielded Rasch
scores, which were transformed into T‐values according to the
manual. In addition, the HRQoL index (KIDSCREEN‐10 index)

was also calculated according to the manual. For all dimensions,
higher values indicate better HRQoL.

Socioeconomic status (SES). Family SES was assessed using
self‐reported occupation and education questions completed by
parents. An index of SES was calculated based on parents’ ed-
ucation and occupation levels according to procedures from the
Spanish Society of Epidemiology scale (Domingo‐Salvany
et al. 2000), which classifies family SES in five categories: very
low, low, medium‐low, medium‐high, and high SES. Due to the
small sample size in the categories at both ends of the scale, they
were clustered into three categories: low/upper low, middle, and
upper/middle‐upper SES.

2.3 | Procedure

The MOVI‐daFIT! intervention. The intervention consists of
an age‐appropriate adapted HIIT program based on playground
games for the IG which run from October 2017 to May 2018. It is
a recreational, noncompetitive, and play‐based program
designed to improve health and ensure the inclusion of all
children, regardless of gender, motor skills, or physical fitness. It
also allows children to foster social connectivity and teamwork,
and to learn playground games and motor skills that will
encourage them to be active in their leisure time after the
program. Two physical education (PE) and sport sciences
graduates designed the MOVI‐daFIT! program, whereas quali-
fied PE teachers as well as PA and sports trainers implemented
the program. Facilitators, in addition to being trained PE
teachers, participated in a one‐day training session on program
implementation. Furthermore, program coordinators main-
tained regular contact with facilitators (via phone and email)
and conducted periodic site visits to provide feedback and
ensure the quality of program delivery.

Each IG comprised 20 to 25 students. The PA sessions were
voluntary and took place outside of school hours. The design
and key features of the HIIT intervention, together with a
detailed description of the games used in this study, are
described in an e‐book (Ruiz‐Hermosa et al. 2020). Overall, the
children participated 4 times/week in a total of 102 sessions,
each lasting 60 min. Each session was structured into 3 parts: (i)
15 min of set‐up and warm‐up games; (ii) 28 min of games using
the HIIT protocol, which included a 4‐min game of high‐
intensity activity (at 85%–90% of the maximum heart rate‐
HRmax, approximately 178–190 bpm) and a recovery game ac-
tivity lasting 3 min (at 65%–75% of the HRmax, approximately
136–147 bpm), and this sequence was repeated 4 times; and (iii)
children played a 10‐min low‐intensity game for cool‐down. To
increase the workload, after the 12th week of the program, the
duration of the HIIT segment was increased from 28 to 32 min,
structured into 4 blocks of alternating 5‐min high‐intensity ac-
tivity with 3‐min recovery activity. During this phase, the warm‐
up and the cool‐down each lasted approximately 10 min.

To ensure program fidelity, session plans were provided in
advance, enabling facilitators to adhere to the established
schedule and address any potential questions before imple-
mentation.Heart ratemonitors (Polar; F1TM, Finland)were used
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to verify that children achieved the planned intensity of PA.When
the target heart rate was not met, trainers applied the following
adaptations to reach the daily session goals: (1) ensuring no stu-
dent remained idle by incorporating exercises performed in place
(e.g., squats, jumping jacks, mountain climbers, planks, and high
knees) while waiting their turn in relay games or after being
“saved" in tag games; (2) reducing the playing area in specific
activities; (3) increasing the number of chasers in tag‐style games;
(4) replacing student eliminationwith penalty points assigned per
player; and (5) adding new rules to make games more dynamic,
such as prohibiting passing the ball back to the same player who
just made the pass in team games. Conversely, when children
exceeded the planned heart rate, recovery games were omitted,
and they rested while standing and listening to instructions for
the next game (Ruiz‐Hermosa et al. 2020).

On the other hand, children in both the IG and the CG
continued to attend two regular 50‐min physical education
sessions per week as mandated by Spanish educational law.

Process evaluation. Program monitors were in charge of
recording attendance at each session. In order to increase
adherence to the program, children who attended more than
70% of the sessions were given small gifts featuring the program
mascot as a reward (spinners, fidgets, t‐shirts, etc.). Parents were
provided with a phone number and email address to receive
updates on the program's progress. Monitors were regularly
contacted by phone and email to monitor children's attendance
at the program and researchers visited some of the sessions to
support monitors during session implementation. In addition,
researchers visited the schools to evaluate program success and
administer satisfaction surveys to children and parents. Finally,
the monitors were also in charge of documenting adverse effects
related to the program and tracking reasons for dropouts.

2.4 | Data Analysis

Researchers entering the participant outcomes into the database
and doing the analyzes were unaware of the participants' allo-
cation. The data were entered twice into the statistical analysis
software and cross‐checked to ensure accuracy and prevent
potential bias.

The number of participants analyzed for HRQoL was lower than
those assessed for MC. This discrepancy is due to some children
not completing the HRQoL questionnaire correctly, such as
leaving items unanswered or providing multiple responses to a
single item, which led to their exclusion from the final analysis.

To evaluate the effectiveness of the randomization process, an
initial exploration of outlier values was performed, and the
normal distribution of the variables was assessed using the
Kolmogorov–Smirnov test. All variables fitted to a normal
distribution.

Analyzes were conducted on the intention‐to‐treat basis. To test
differences between the IG and CG, mixed linear regression
models (Verbeke and Molenberghs 2009) were employed to
evaluate the variation between baseline and postintervention
measurements for the total sample as well as by sex. Each

outcome was considered as the dependent variable, and the
intervention was considered as the fixed effect. Baseline data of
the outcome variable, age, sex, and cluster factor school were
included as covariates. The estimated effect for quantitative
outcomes reflects the adjusted difference between groups over
time. Additionally, results are presented as the crude variation,
calculated as the difference in mean changes between inter-
vention and control groups: (Mean_IG_post − Mean_IG_pre) −
(Mean_CG_post − Mean_CG_pre).

Additionally, subgroup analyzes were performed, including two
weight status subgroups (normal weight and overweight/
obesity) and two SES subgroups (low and medium/high), ac-
cording to the International Obesity Task Force (Cole and
Lobstein 2012) and the Spanish Society of Epidemiology
(Domingo‐Salvany et al. 2000), respectively.

The analyzes were carried out using the Stata 16.0 software and
were deemed statistically significant at p < 0.05.

3 | Results

3.1 | Effectiveness on Motor Competence and
Health‐Related Quality of Life

Figure 1 shows the flow diagram of schools and study partici-
pants for MC and HRQoL, respectively. All 10 schools agreed to
participate in the study, resulting in a total sample of 562 chil-
dren. Of these, 475 (85.4%) and 373 (66.4%) had valid data for
both measurements (baseline and after the intervention in
HRQoL and GMC, respectively). These data were used for the
analysis. No differences in age, sex, or BMI were found between
children with valid data and those without. Descriptive baseline
characteristics of the study sample of the IG (n = 231 in GMC
and n = 185 in HRQoL) versus the CG (n = 244 in GMC and
n = 188 in HRQoL) with total sample are presented in Table 1.
No significant differences in baseline characteristics and
outcome variables were found between the IG and the CG for
the total sample, except for static balance in favor of the IG.

Table 2 presents data on GMC and HRQoL outcomes at baseline
and after the intervention as well as the adjusted differences
between the IG and the CG after the MOVI‐daFIT! intervention,
controlling for age, sex, and cluster factor school. No statistically
significant changes in HRQoL or GMC variables were found in
the total sample or when analized by sex (Tables S1–S3).

Subgroup analyzes based on weight status and SES revealed no
significant differences in any of the analyzes conducted
(Tables S4 and S5).

3.2 | Evaluation of the Intervention

Compliance with attendance in the program. A total of 204
(73.9%) of the 276 students who took part in the baseline
measurements in the IG were enrolled in the MOVI‐daFIT!
intervention. Of these, 50 (24.5%) children attended more than
70% of the 102 total sessions and 102 (50%) attended more than
50% of the sessions.
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Compliancewith the high‐intensity requirements of program
activities. The average heart rate for each session was 163 bpm
(77.6% HRmax). In games involving intense PA, the mean heart
rate was 189 bpm (94% HRmax), whereas in games involving
recovery, it was 120 bpm (60% HRmax). Eighty percent of the
program monitors communicated that the suggested games
almost always reached the expectedHR, and all of them indicated
that the children were constantly engaged in the activities. Pro-
gram monitors most frequently increased intensity by (i) enforc-
ing rules to keep children active through stationary exercises (e.g.,
skipping, planks, and squats) while waiting their turn; (ii)
reducing the play area; and (iii) extending play time by adding
more taggers or avoiding player elimination. Instructors
expressed that adjustments were made to increase the intensity,
and almost never because students exceeded the planned
intensity.

Satisfaction with the program. Children and their parents
responded to a questionnaire to gauge satisfaction with the
program's activities (Martínez‐Vizcaíno et al. 2019). Overall,
93.3% of the children reported enjoying MOVI‐daFIT!, and 80%
said their parents did not need to remind them to attend the
sessions. In addition, 93.2% of the parents indicated that the
activities performed were fun for their children, and 46.9% said
that MOVI‐daFIT! had increased their children's PA levels.
Furthermore, 90.6% of parents reported that they were satisfied
or very satisfied with the program.

3.3 | Adverse Outcomes

No adverse outcomes were reported by children during the
measurement process or PA sessions.

4 | Discussion

To our knowledge, this is the first study to assess the effec-
tiveness of a school‐based intervention incorporating a HIIT
protocol into playground games to assess its effect on GMC and
HRQoL in typically developing children. The results of this
study showed that the MOVI‐daFIT! intervention was not
effective in improving GMC or HRQoL.

In relation to MC, our results differ from those reported by
Meßler et al. 2018, who found that a 3‐week HIIT program
(three sessions/week of 4‐min sets of exercise at 95% HRmax,
with 3‐min intervals at < 60% of HRmax) was more effective
than low‐to‐moderate intensity exercise therapy (namely, three
weekly 60‐min sessions of ball and team games and climbing at
low‐to‐moderate intensity, < 70% HRmax) for improving MC
(including manual dexterity, ball skills, and overall MC score)
and HRQoL (self‐esteem and friends) in boys with ADHD. Our
results also differ from those of studies by Torabi et al. 2016, and
Torabi, Ebrahim, and Hemayattalab 2016, which revealed a
positive impact on perceptual‐motor skills in adolescents with
ADHD after a HIIT program in which the exercise protocol
consisted of 20 m shuttle runs with different repetitions in
weeks one to six, with rest intervals of 20–30 s between runs,
compared to adolescents with the same disorder who did not
participate in physical exercise. Several factors may explain
these discrepancies. First, the HIIT protocol used in Torabi's
studies (Torabi et al. 2016; Torabi et al. 2016b) differed from
ours, with both high‐intensity and rest periods being signifi-
cantly shorter. Second, Torabi's studies (Torabi et al. 2016;
Torabi et al. 2016b) employed the Bruininks‐Oseretsky Test of
Motor Proficiency (Bruininks and Bruininks 2012), a different
MC assessment tool, which may limit comparability of results.
Third, the intervention duration in the cited studies was
considerably shorter —three (Meßler et al. 2018) and six (Torabi
et al. 2016; Torabi et al. 2016b) weeks— compared to the 8‐
month intervention in our study. This extended duration may
have attenuated the immediate positive effects on MC due to
potential declines in engagement or adaptation over time.
Fourth, unlike our intervention, which incorporated modified
games to maintain intensity, the programs in the cited studies
(Meßler et al. 2018; Torabi et al. 2016; Torabi et al. 2016b) were

TABLE 1 | Baseline characteristics among the intervention group
versus the control group.

Intervention
group

Control
group

Total sample Total sample
(n = 231) (n = 244)

Characteristics

Age (years) 9.84 (0.58) 9.99 (0.58)

Socioeconomic status (%)

Lower–upper lower 25.13% 21.27%

Lower middle 51.28% 53.85%

Upper middle–upper 23.59% 24.88%

Anthropometry and body composition

Weight (kg) 35.97 (9.44) 35.78 (9.25)

Height (cm) 140.32 (6.69) 140.39 (7.25)

Body mass index
(kg/m2)

18.12 (3.83) 17.98 (3.63)

Body fat mass (%) 23.55 (6.94) 23.87 (6.33)

GMC

Aiming‐catching 18.73 (5.70) 18.22 (5.35)

Balance 30.67 (5.15) 30.09 (4.99)

Static balance 9.94 (3.09) 9.10 (3.24)

Dynamic balance 20.74 (3.42) 20.99 (3.13)

GMC 49.40 (8.45) 48.31 (7.78)

HRQoL n = 185 n = 188
Physical 52.48 (7.83) 52.47 (9.20)

Psychological 55.74 (8.84) 56.27 (9.67)

Parents 54.50 (9.51) 54.26 (9.88)

Peers 57.41 (7.79) 56.88 (8.57)

School 60.98 (7.65) 59.85 (9.24)

Global HRQoL index 57.42 (8.96) 57.25 (10.52)
Note: Results are shown as means and standard deviations, except for
socioeconomic status, which are shown as percentages (%). GMC outcomes are
shown using scaled scores.
Abbreviations: GMC, gross motor competence and HRQoL, health‐related
quality of life.
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explicitly designed to improve MC, potentially influencing
outcomes. In line with this, previous research on non‐HIIT PA
interventions has reported positive effects on MC (Morgan
et al. 2013; Roth et al. 2015; Bellows et al. 2013; Jiménez‐Díaz
et al. 2019; Kelly et al. 2021; Tsapakidou et al. 2014; Alhassan
et al. 2012), particularly in programs focused on developing
fundamental motor skills (Morgan et al. 2013). Finally, the cited
studies (Meßler et al. 2018; Torabi et al. 2016; Torabi
et al. 2016b) examined children and adolescents with ADHD,
limiting the generalizability and comparability of their findings
to typically developing children.

The findings of this study regarding the effects of PA in-
terventions on HRQoL align with those reported in systematic
reviews (Andermo et al. 2020; Hale et al. 2023; Rafferty
et al. 2016), which indicate that school‐based interventions often
yield no significant effects on HRQoL or produce inconclusive
results. Conversely, other reviews and meta‐analyses (Marker
et al. 2018; Andermo et al. 2020) have highlighted improve-
ments in well‐being and HRQoL associated with school‐based
PA interventions. In this study, the IG exhibited a trend to-
ward improvement across all HRQoL domains, except for the
school environment. However, these improvements did not
reach statistical significance. Several factors may explain this
lack of significant outcomes, such as the type of activity, the
physical and social environment of PA, or the way in which it is
delivered (Vella et al. 2023). Specifically, (i) the intervention
design did not consider factors known to support adherence
(type); (ii) instructors did not deliver PA sessions using an
instructional style that satisfies individuals' basic needs for au-
tonomy, competence, and social connection (delivery); (iii) lack
of participation in PA activities with others who provide sup-
port, facilitate positive interactions, or make people feel valued
(social environment); (iv) PA was not undertaken outside in
pleasant natural environments (physical environment); and (v)
teachers did not receive specific training focused on enhancing
HRQoL or mental health, and no data were recorded by re-
searchers to confirm that sessions were delivered as intended
(delivery). Evidence suggests that the impact of PA on youth
mental health and well‐being, including HRQoL, can be influ-
enced by the quality of session delivery (Vella et al. 2023).
Therefore, the absence of these elements may have limited the
effectiveness of the intervention in improving HRQoL.

The ineffectiveness of the MOVI‐daFIT! intervention in GMC
and HRQoL could be explained by (i) although the philosophy
of the MOVI‐daFit program was to offer playground games
(favoring cooperation and teamwork) and was based on the
development of basic motor skills, it should be noted that the
main focus was on keeping the intensity of PA high during the
games. Thus, program monitors and children focused on
increasing the intensity of the exercise (quantitative aspect of
the movement) and not on its quality, which would be more
associated with the measurements of MC. In addition, a higher
exercise intensity could, in turn, lead to greater fatigue, which
could be detrimental to motor performance (Branscheidt
et al. 2019). (ii) It is likely that the battery used to assess GMC
(MABC‐2) did not actually measure the skills developed in the
program. For example, all static balance positions were omitted,
which is a key component (balance) assessed by the MABC‐2
battery. (iii) As mentioned, teachers did not receive specific

training focused on enhancing quality of life or mental health
(Vella et al. 2023). (iv) Although our intervention lasted for one
school year, this duration may be adequate to achieve changes
in physical health variables, such as cardiorespiratory fitness,
but may be insufficient to produce changes in self‐esteem or
psychological well‐being (Resaland et al. 2019). (v) Finally, the
low rate of adherence to the program could have influenced its
effectiveness, since many of the participants did not receive the
treatment as designed. The Spanish context, where school-
children have access to a wide range of extracurricular activities,
combined with the voluntary nature of our program, may have
influenced the low adherence rate. Greater involvement from
schools, by integrating the program into the academic curricu-
lum as a graded activity, could have improved adherence rates
and, consequently, the intervention's effectiveness. This
consideration should be taken into account when designing and
implementing future school‐based interventions.

4.1 | Implications for School Health Policy,
Practice, and Equity

Our intervention is characterized by its noncompetitive nature
and inclusivity, making it suitable for all children except those
with severe disabilities. Furthermore, our data indicate that
HIIT interventions are suitable for integration into playground
games. Given that children's natural PA patterns involve brief
bursts of intense activity interspersed with periods of low‐
moderate intensity, HIIT programs appear to be acceptable
given the characteristics of children's PA patterns. Because the
intervention was conducted in a school setting, no children were
excluded on the basis of sex, ethnicity, fitness level, or motor
skills. This intervention is highly replicable, as the MOVI‐
daFIT! games are described in detail in an e‐book (Ruiz‐Her-
mosa et al. 2020). The program was well received, likely due to
its game‐based approach. Moreover, no adverse effects were
reported. Regarding program satisfaction, results showed that
93.3% of children enjoyed participating in MOVI‐daFit! and 80%
needed no reminders to attend. Additionally, 93.2% of parents
found the activities enjoyable for their children, 46.9% observed
increased PA levels, and 90.6% were satisfied or very satisfied
with the program.

4.2 | Limitations

Several limitations have been identified. (i) Our intervention
may have introduced selection bias, as it was implemented
mainly in rural areas, and this could limit its generalization to
urban school contexts. (ii) Although the evaluators were un-
aware of the allocation to each group, it should be noted that at
the end of the follow‐up, participants may have informed the
evaluators that they were taking part in a PA program, thus
making it impossible to ensure blinding at the follow‐up mea-
surement. (iii) Due to the voluntary nature of the program,
conclusions about a compulsory setting cannot be drawn. (iv)
The low adherence rate of schoolchildren to the program may
have influenced the effectiveness of the intervention. (v) The
program did not control PA patterns in the participants, so it is
feasible that more active children during the intervention would
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manifest compensatory behaviors during the rest of the day or
on weekends, which would compromise the effects of the
intervention. (vi) An integral approach was not used in the
design and implementation of the intervention, and over-
whelming evidence support that isolated school‐based in-
terventions do not usually reach their full potential for impact
(Mavilidi et al. 2018; Haggis et al. 2013), since several key factors
will determine the effectiveness of interventions in school. (vii)
Although the level of satisfaction and enjoyment with the pro-
gram was very high, it is likely that other characteristics of the
games not measured in our study, such as aspects of social
climate and group cohesion, may have influenced adherence
and consequently the effectiveness of the program. Therefore,
future studies on educational programs should consider these
aspects to gain a more complete understanding of the in-
tervention's impact. (viii) Teachers did not receive specific
training aimed at enhancing HRQoL or mental health, and re-
searchers did not conduct observations to verify the quality of
session delivery (Vella et al. 2023). Future studies should take
this into account to improve the impact of PA interventions on
HRQoL and mental health outcomes.

4.3 | Conclusion

This study shows that the one‐school‐year high‐intensity inter-
val games program, MOVI‐daFIT!, was not effective in
improving GMC or HRQoL in typically developing children.

Despite the potential of implementing HIIT programs in schools
to improve health indicators such as physical fitness and body
composition, this study did not demonstrate a significanteffect
of the intervention on GMC and HRQoL. The program's effec-
tiveness could be enhanced by designing activities that balance
exercise intensity with movement quality—ensuring correct
execution and incorporating feedback from teachers—while
aligning motor skill development with the domains assessed
by the chosen MC evaluation tools. Additionally, a more tar-
geted approach to the development of HRQoL‐related
dimensions—such as activities that foster peer relationships,
satisfy basic psychological needs, and strengthen self‐concept—
could further improve intervention outcomes.
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