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Objective: To test the effectiveness of an 8- month school- based multicomponent 
intervention (MOVI- KIDS) in improving health- related quality of life (HRQoL) 
in schoolchildren.
Study Design: A randomized cluster trial was conducted including 1168 chil-
dren aged 4– 6 years who attended 21 schools in two Spanish provinces (Cuenca 
and Ciudad Real). MOVI- KIDS study is a multicomponent physical activity in-
tervention, which consisted of (i) 3 × 60- min sessions/week, (ii) educational ma-
terials for parents and teachers, and (iii) school playground modifications. The 
parent's proxy report of the KINDL- R Spanish version (6 subdimensions and a 
total score), and the KINDL- R self- reported by children (total score) was used to 
measure HRQoL. Mixed linear regression models were conducted to test differ-
ences in each HRQoL dimension between intervention and control groups, con-
trolling for baseline values, cardiorespiratory fitness, and socioeconomic status, 
by gender.
Results: The boys in the intervention group presented better scores on total 
HRQoL than the control group in both the parent (ß = 1.46; 95% CI: 0.23– 2.70) 
and self- reported (ß = 2.13; 95% CI: 0.53– 3.74) versions, as well as on the emo-
tional well- being dimension (ß = 2.43; 95% CI: 0.48– 4.36). There was no signifi-
cant effect of the intervention on physical well- being, self- esteem, family, and 
friends. In girls, no statistically significant differences were found between those 
who participated in MOVI- KIDS and those who did not.
Conclusion: Our data support gender differences in the effect of MOVI- KIDS, 
such that while in boys the intervention was successful in increasing total scores 
of HRQoL, as well as emotional well- being scores, the intervention was not effec-
tive in improving girls' HRQoL.
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1  |  INTRODUCTION

Health- related quality of life (HRQoL) has been described 
as an individual's subjective perception of the impact of 
health status on physical, psychological, and social func-
tioning, also considering the ability to perform appropri-
ate activities according to the age of the individual. It is 
considered an important marker of health status in chil-
dren.1 Previous studies have indicated that regular physi-
cal activity (PA) has important physical, psychosocial, and 
cognitive health benefits for children.2– 4 It is therefore to 
be expected that PA is a factor influencing the HRQoL of 
schoolchildren.

Although the positive relationship between PA and 
biopsychosocial health has been evidenced in chil-
dren,2,5,6 school- based PA interventions including HRQoL 
as an endpoint are scarce and their results inconclusive.7,8 
Thus, while some studies have reported that school- based 
PA programmes are effective in improving several do-
mains of HRQoL, such as psychological well- being,9– 12 
autonomy,9,13 and parent relation9,13 or school,12 other 
studies have found no effect.14– 19 As far as we know, only 
two studies have been conducted on children of preschool 
age,17,19 a critical period to initiate health promotion 
strategies.20

Furthermore, studies of PA programmes' effective-
ness on healthy schoolchildren's HRQoL have shown no 
gender- specific results9– 19 and have not included covari-
ates that may affect this relationship (e.g., cardiorespira-
tory fitness21 or socioeconomic status22). Thus, given that 
both PA levels23,24 and HRQoL scores25 are different in boys 
and girls, there are reasons to believe that the effect of PA 
programmes on HRQoL could be different for each gender 
and may also be affected by confounders. In addition, rec-
ognizing gender inequalities and taking into account the 
gender perspective are useful to explore differences that 
exist between genders in society, providing key informa-
tion necessary to guide policy and decision- makers and 
to advance the achievement of gender equality, especially 
when designing health promotion strategies.26,27

Thus, the aim of this study was to examine the effec-
tiveness of MOVI- KIDS, an eight- month school- based 
multicomponent intervention, on improving HRQoL in 
4-  to 7- year- old schoolchildren.

2  |  METHODS

2.1 | Study design and participants

The MOVI- KIDS study (Clini calTr ials.gov NCT01971827) 
was a cluster- randomized trial, which followed the rec-
ommendations of the CONSORT statement in this field.28 
The sample comprised 1604 children attending 21 schools 
(19 public and 2 state co- funded) in the Spanish prov-
inces of Cuenca and Ciudad Real.29 Each school was ran-
domly assigned to either the intervention group (IG; 11 
schools) or the control group (CG; 10 schools), using the 
StatsDirect statistical package. The CONSORT 2010 ex-
tension to cluster- randomized trials and the Consensus 
on Exercise Reporting Template (CERT)30 were used to 
report the results of this study.

The study protocol was approved by the Clinical 
Research Ethics Committees of the “Virgen de la Luz” 
Hospital in Cuenca and the General University Hospital 
of Ciudad Real, both in Spain. Approval from the direc-
tors and boards of governors was obtained to recruit from 
the schools, and all parents whose children were in the 
third grade of preschool (aged 4– 5) and the first grade of 
primary school (aged 6– 7) were invited to participate. To 
avoid contamination, when more than one school met the 
inclusion criteria and were in the same locality, only one 
was invited to participate in the study. Written informed 
consent for participation was required from the children's 
parents, which could be revoked at any point by either the 
parents or the child.

2.2 | School- based physical activity 
intervention

The MOVI- KIDS intervention was conducted between 
October 2013 to May 2014. The MOVI- KIDS programme 
is a multidimensional intervention based on the social- 
ecological model, which is a theoretical model of behav-
ior change, i.e., the interaction between the physical and 
the social environment.31 The intervention was carried 
out in the IG and was applied in three different ways. The 
first one was the non- competitive PA programme based 
on after- school games, which were adapted to the motor 
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competence levels of the children (aged 4– 7). The pro-
gramme included three 60- min sessions per week focus-
ing on developing motor skills (e.g., basic sport games, 
playground games, or dance), which began with a warm-
 up and ended with a cool- down and had a moderate- to- 
vigorous intensity, according to a previous MOVI study.32 
A total of 76 PA sessions were conducted in each school. 
All activities were implemented by monitors with techni-
cal qualifications in physical activity and sports, specifi-
cally engaged and adequately trained for the programme. 
A detailed description of the games can be found in 
the programme manual.33 The second one was that the 
programme involved the children's parents and their 
teachers— i.e., using reinforcement tools, such as teach-
ing material with children's PA recommendations, asking 
questions, or checking their children's progress through 
the programme blog in order to promote and reinforce 
healthy PA lifestyles. Finally, the third one was to intro-
duce environmental interventions that could encourage 
children to be more active in the playground (fixed and 
mobile equipment, such as balance and jump circuits and 
colored tires).

2.3 | Process evaluation

Monitors recorded attendance and adverse effects at 
each session. Children who attended at least 80% of the 
sessions received gifts with the programme logo to in-
crease adherence to MOVI- KIDS. Telephone and email 
contact was maintained with the monitors to obtain 
monthly updates on children's attendance to quantify 
possible drop- outs and to find out the reasons for them, 
and programme progress. Also, they were invited to two 
meetings at the beginning and 3 months later. In addi-
tion, a quarterly visit was made to the centers to eval-
uate how the programme was going and to carry out 
satisfaction surveys. Finally, satisfaction with the pro-
gramme was assessed 4 months after the start of the in-
tervention by means of a questionnaire for parents and 
schoolchildren.

Physical education lessons (one 45- min session a week 
for the preschool children, and two 45- min sessions a 
week for the first graders) were maintained for both the 
IG and CG.

2.4 | Study variables

Baseline (September 2014) and follow- up (June 2015) 
measurements were collected at the schools by trained 
researchers. The measurement procedures are extensively 
described elsewhere.29 These were:

Health- related quality of life (HRQoL) was assessed 
using the Spanish language versions of the KINDL- R 
self- report and parent's proxy- report questionnaire (re-
ferring to the previous week),34 which has good validity, 
reliability, and an easy- quick way to fill it by children 
under 7 years old.35,36 Cronbach's alpha was calculated 
for the dimensions of the KINDL- R at baseline (0.80) 
and the follow- up (0.83), indicating high internal con-
sistency.37 KINDL- R children self- report contains 12 
items in which the average score was transformed 
into a scale from 0 to 100 obtaining only a total score 
HRQoL.38 KIND- R parent's proxy report is distributed 
in six dimensions (physical well- being, emotional well- 
being, self- esteem, family, friends, and school) and a 
total score HRQoL. Each dimension average scores were 
transformed into a scale from 0 to 100 points, making 
it possible to obtain also a total score HRQoL.38 Higher 
scores indicate better HRQoL.38

Socioeconomic status was assessed using self- reported 
occupation and education questions completed by par-
ents. An index of socioeconomic status was calculated 
based on parents’ education and occupation levels, ac-
cording to the Spanish Society of Epidemiology scale 
procedures, which classifies family socioeconomic status 
into five categories; these five levels were collapsed for our 
analyses into lower- upper lower, lower middle and upper 
middle- upper.39

Weight and height were measured twice, using SECA- 
821 and SECA- 222, respectively (Vogel and Halke), and 
following standardized procedures. Body mass index (BMI) 
was calculated by dividing the means of weight (Kg) by 
height (m2). Body fat mass percentage was estimated using 
the TANITA BC- 418 body composition analyzer (TANITA 
Corp).

Physical fitness was assessed using three tests included 
in the Alpha- Fitness Test Battery.40 Cardiorespiratory fit-
ness was measured using the 20- meter shuttle run test, 
muscle strength was evaluated by the standing long jump 
test, and speed agility was obtained through the 4x10- 
meter shuttle run test.

2.5 | Statistical analyses

In MOVI- KIDS, the ad hoc sample size was not esti-
mated to show differences between CG and IG in BMI, 
which was the primary outcome of this study. The de-
tails of the sample size have been described elsewhere.41 
In brief, the estimated sample size was 140 children per 
group, which was multiplied by an inflation factor for 
cluster- randomized trials. Thus, the minimum sample 
size was estimated to be 1600 children (800 for each 
group).
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Data are described by means and standard deviations 
or percentages. Differences between groups in age, an-
thropometry, body composition, fitness components, and 
HRQoL variables were tested using t- tests. Qualitative 
variables associations were tested with the chi- square 
test. Intervention effects were estimated with mixed lin-
ear regression models, with adjustment for each baseline 
outcome, with cardiorespiratory fitness, socioeconomic 
status as covariates, and school as a cluster factor, by gen-
der. Effect estimates (ß) describe the differences between 
the mean change in IG and mean change in CG, adjusted 
by covariates, with 95% confidence intervals (CI). The 
analyses were performed on an intention- to- treat basis.

All analyses were performed using Stata version 16.0 
(StataCorp. 2019. Stata Statistical Software: Release 16. 
College Station, TX: StataCorp LLC). Statistical signifi-
cance was set at 0.05.

3  |  RESULTS

A total of 2407 children from 21 schools were invited to 
participate and 1604 (66.6%) parents gave written consent 
allowing their children to participate in the study (1299 
from the IG and 1108 from the CG). Of these, 1447 (51.69% 
boys) children had complete data on HRQoL (610 from 
the IG and 837 from the CG). Finally, both measures base-
line and endpoint were taken for a total of 1168 children 
(430 from the IG; and 738 from the CG), and these data 
were used for the analysis (Figure 1).

Table 1 presents the descriptive baseline characteristics 
of the study sample. No differences were found in base-
line outcome variables between the intervention and con-
trol groups, except for the boys in the CG, who presented 
a higher percentage of low socioeconomic status and 
scored better on the total score of the children's self- report 
HRQoL, while the girls in the IG scored better on cardiore-
spiratory fitness and the HRQoL friends' dimension.

Table 2 shows the comparison of changes in HRQoL 
dimensions in the intervention versus control group, by 
gender. The boys in the IG presented better scores on total 
HRQoL than the CG in both the parents' (ß =1.46; 95% 
CI: 0.23– 2.70; p = 0.020) and self- reported (ß =2.13; 95% 
CI: 0.53– 3.74; p = 0.009) versions, as well as on the emo-
tional well- being dimension (ß = 2.43; 95% CI: 0.48– 4.36; 
p  =  0.014). There was no significant effect of the inter-
vention on physical well- being, self- esteem, family, and 
friends. In girls, no statistically significant differences 
were found. The comparison of changes in HRQoL di-
mensions in the intervention versus control group for the 
total sample is shown in (Table S1).

According to the process evaluation, the chil-
dren attended more than 75% of the PA sessions of the 

programme, and no injuries or problems occurred during 
the physical examinations or during the PA programme. 
Forty- three (10%) children withdrew from the program 
because of the following reasons: changes of residence, 
incompatibility with other activities, and incompatibility 
with the parents' schedule. In terms of satisfaction, 95.2% 
of parents reported they were quite or fully satisfied with 
the programme, whereas 90.1% of the children enjoyed 
the intervention and were happily playing with their peers 
who attended the programme.

4  |  DISCUSSION

This study aimed to test the effectiveness of a one- school- 
year multicomponent intervention consisting of a rec-
reational non- competitive PA programme in improving 
HRQoL in schoolchildren, by gender, using both self- 
reported measures and parents' proxy reports. The results 
revealed that MOVI- KIDS improved the HRQoL of boys, 
whereas no effectiveness was found in girls.

The benefits of school- based PA interventions in 
HRQoL are a debatable issue. While a recent systematic re-
view42 and previous intervention studies9– 12 have reported 
that school PA programmes can improve both total and 
emotional dimensions of HRQoL, other interventions14– 19 
have found no significant effects. Several explanations 
have been proposed for this inconclusive evidence, such 
as the heterogeneity of the studies with respect to the ages 
of participants, instruments of HRQoL assessment, and 
design of interventions (type, duration, intensity, and fre-
quency). In general, the interventions seem to be effective 
on HRQoL when they are delivered by qualified profes-
sionals10– 13 and focus not only on the volume but also on 
the type of activities,9,10,13 i.e., favoring cooperation and 
teamwork, self- esteem, and increasing perceived motor 
proficiency.

Our data show a mixed effect. In boys, the data cor-
roborate that our intervention improved the total HRQoL 
scores and emotional well- being scores, while, in girls, no 
significant improvement was found. The lack of studies 
examining the gender differences in the effect of PA on 
HRQoL makes it impossible to compare our results with 
previous evidence, although a previous study conducted 
only with girls10 was effective in improving HRQoL. Two 
possible reasons to explain the gender differences ob-
served in our study could be: the higher baseline HRQoL 
scores of girls in the IG compared with boys; and the lower 
level of girls' participation in the activities planned, as pre-
vious studies indicated,43 girls are less involved in plays 
than boys. Despite our intervention being designed in 
line with the interests of both boys and girls (which were 
considered by interviewing the participants themselves, 
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F I G U R E  1  Flow chart of trial participants. CG— control group; IG— intervention group
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their teachers, and families at the beginning of the study), 
the girls might have engaged less with the sessions, as 
described in other research.44– 46 This lower engagement 
might be responsible for the non- effectiveness in girls 
since, as has been described in the literature, a positive 
effect of school- based PA intervention programmes on 
HRQoL could be explained by an increase in levels of 
PA.8 Therefore, future PA interventions should take into 
account the preferences and interests of girls in their de-
sign since they may be a good strategy to improve their 
HRQoL. Moreover, they should be delivered by PA profes-
sionals who can implement didactic strategies of female 
empowerment to involve girls in the activities.

To our knowledge, this is the first study on the effec-
tiveness of a school- based PA intervention on HRQoL in 
schoolchildren by gender, controlling for cardiorespira-
tory fitness and socioeconomic status, also including par-
ents' and children's perceptions of HRQoL, which gives 

greater robustness to our findings. Despite the strengths 
of the study, it does have several limitations. First, a major 
limitation of this study is that PA was not measured before 
and after the intervention, and it is therefore impossible to 
know whether the increase in PA levels is the cause of the 
improved HRQoL. Second, the 20- meter shuttle run test 
used did not have enough sensitivity, in fact, an appropri-
ate adapted version for children under 6 years of age was 
validated in 2014 in which the initial speed is 6.5  km/h 
and increasing 0.5 km/h every minutemen. Third, Kiddy- 
KINDL- R self- report can only estimate a total HRQoL 
score, not allowing for a comparison of parents’ and chil-
dren's perceptions by dimensions. Furthermore, although 
the self- report children's version has been translated to 
Spanish according to a standardized translation and back- 
translation process, no validity study has been conducted 
on children of this age in the Spanish population, so the 
findings should be treated with caution. Fourth, even 

T A B L E  1  Characteristics of the sample

Intervention group Control group

Boys (n = 324) Girls (n = 286) Boys (n = 424) Girls (n = 413)

Characteristics

Age (years) 5.31 (0.63) 5.37 (0.63) 5.33 (0.59) 5.37 (0.63)

Socioeconomic status (n, %)

Lower— Upper lower 88, 27.76 80, 27.59 145, 35.45* 120, 30.15

Lower middle 145, 45.74 144, 49.66 170, 41.56 177, 44.47

Upper middle— Upper 84, 26.50 66, 22.76 94, 22.98 101, 25.38

Anthropometry and body composition

Weight (kg) 21.80 (4.92) 21.26 (4.88) 21.56 (4.80) 21.02 (4.55)

Height (cm) 115.83 (5.99) 114.94 (5.90) 116.04 (6.16) 115.07 (6.13)

Body mass index (kg/m2) 16.10 (2.61) 15.90 (2.52) 15.86 (2.34) 15.69 (2.36)

Body fat mass (%) 20.16 (5.82) 20.30 (6.67) 19.93 (4.79) 20.26 (6.26)

Fitness components

Cardiorespiratory fitness (20- m shuttle run, stage) 2.16 (1.47) 1.90 (1.12)** 1.98 (1.25) 1.62 (0.94)

Muscle strength (standing broad jump, cm) 96.88 (19.93) 88.39 (16.02) 96.12 (19.49) 87.13 (19.96)

Speed agility (4 × 10, s) 16.83 (2.33) 17.42 (1.93) 16.95 (2.20) 17.60 (2.32)

Health- related quality of life

Physical well- being 85.43 (13.20) 84.29 (12.56) 85.51 (12.86)a 83.01 (14.30)

Emotional well- being 82.35 (12.43) 84.83 (11.76)a 84.13 (12.69) 84.41 (12.30)

Self- esteem 75.69 (15.34) 79.98 (14.89)a 75.68 (16.47) 77.89 (14.92)a

Family 82.65 (12.80) 84.39 (11.98) 82.77 (12.58) 83.91 (12.59)

Friends 85.65 (12.56) 88.32 (10.89)*,a 85.51 (12.89) 86.05 (12.92)

School 82.78 (13.48) 86.55 (11.87)a 82.21 (14.07) 86.28 (11.22)a

Total score parents 82.42 (09.02) 84.68 (08.40)a 82.65 (09.61) 83.57 (09.02)

Total score childrenb 82.01 (11.09) 82.09 (11.74) 84.52 (11.12)* 83.47 (11.34)

Note: Results are shown as means and standard deviations, except for socioeconomic status, which is presented as percentage. The values of the p indicate 
significant differences in intergroup (intervention vs. control) by gender (*p < 0.05; **p < 0.001).
a Superscript indicates differences intragroup (boys vs. girls) in health- related quality of life (p < 0.005).
b Health- related quality of life children self- report.
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though the intervention lasted 8 months, the results were 
evaluated immediately after the end of the intervention, 
so an evaluation of the long- term results was also needed. 
Fifth, since the intervention was designed according to 
a social- ecological model, changes in the school or com-
munity that might have happened due to our interven-
tion could not be reasonably achieved in this short- term. 
Such changes, however, may have an influence on the 
general health status of the children. Moreover, external 
factors such as the economy or the country's policies in-
cluded in the model were not assessed, and therefore as-
sociations between the variables studied in each domain 
of the social- ecological model and children's HRQoL di-
rectly or indirectly cannot be analyzed. Sixth, although 
the response rate was relatively high, it should be taken 
into account that a non- negligible percentage of invited 
schoolchildren (more than 30%) did not participate in this 
study, which may influence the generalizability of the re-
sults. In addition, given the small sample size, subgroup 
analyses based on categories of adherence or parents' so-
cioeconomic status were not conducted.

To conclude, the boys who participated in the school- 
based PA intervention obtained higher scores on emo-
tional well- being through the MOVI- KIDS intervention, 
according to the perception of parents. Furthermore, par-
ents' and children's self- reported perceptions resulted in 
higher scores for the boys on the total HRQoL score. Thus, 
promoting PA in school settings, following the interests of 
schoolchildren, especially those of girls, must be a prior-
ity for educational policies in early ages to improve the 
HRQoL of schoolchildren.

5  |  PERSPECTIVE

Promoting PA in school settings, since children spend a 
significant amount of time sitting in classrooms most of 
the day during the week, should be a priority for educa-
tional policies at an early age since it could improve their 
HRQoL. In this regard, more studies are needed to assess 
the effectiveness of PA programmes. These programmes 
could be aimed at increasing the amount of PA, as it has 
been described that physical exercise programmes can 
increase PA,11,14 and this in turn could be a mediator be-
tween physical exercise programmes and improvements 
in HRQoL in children. On the other hand, the PA pro-
grammes may focus on promoting social and psychologi-
cal factors (social interaction, improvement of perceived 
motor competence, for example), closely associated with 
HRQoL.47 Finally, the activities should be conducted by 
professionals considering both girls' and boys' preferences 
and motivations and using pedagogical strategies to in-
volve more girls in the exercise sessions.
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