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RESUMO
Introdução: A  escola  tem  sido  um  contexto  essencial  para  o  desenvolvimento  de 
intervenções voltadas à promoção de atividade física (AF) e redução do tempo de tela (TT) de 
adolescentes. No entanto, estudos experimentais avaliando o impacto dessas intervenções nas 
dimensões da qualidade de vida relacionada à saúde (QVRS) são necessários para entender os 
caminhos complexos para a promoção efetiva da saúde. Ainda, evidências têm destacado a 
importância  de  avaliar  a  implementação  de intervenções  com o intuito  de entender  quais 
barreiras podem estar relacionadas  a falta  de efeito  e quais os facilitadores  para uma boa 
implementação das estratégias. Dessa forma, o objetivo geral da presente tese foi analisar o 
efeito de um estudo randomizado controlado nas dimensões da QVRS, verificar se o efeito foi 
mediado por mudanças nos indicadores de AF e TT, bem como investigar a implementação da 
intervenção em adolescentes.  Com o intuito  de responder  o objetivo  geral  da tese,  foram 
desenvolvidos  três  artigos  científicos.  O  primeiro  estudo  teve  como  objetivo  específico 
examinar o efeito da intervenção nas diferentes dimensões da QVRS (Bem-Estar Físico, Bem-
Estar  Psicológico,  Autonomia  &  Relacionamento  com  os  Pais,  Pares  &  Apoio  Social  e 
Ambiente Escolar) de acordo com sexo, idade e os escores prévios de QVRS. O segundo 
estudo verificou se mudanças na AF, TT e seus determinantes  psicossociais (autoeficácia, 
expectativas de resultados e apoio social)  foram mediadores do efeito da intervenção e se 
estiveram  diretamente  associados  às  dimensões  da  QVRS.  Por  fim,  o  terceiro  estudo 
investigou a implementação das estratégias de intervenção com base em dados quantitativos e 
qualitativos  de  professores,  alunos  e  pais.  Métodos: Um  ensaio  clínico  randomizado 
controlado por conglomerado foi realizado em Florianópolis, região Sul do Brasil, durante um 
ano  letivo  (março-novembro/2017).  Seis  das  dezoito  escolas  elegíveis  concordaram  em 
participar da pesquisa, três escolas sorteadas para cada condição (intervenção vs. controle). 
Entre  1427  alunos  elegíveis,  921  (intervenção=538)  participaram  na  linha  de  base.  A 
intervenção incluiu: i) formação de professores com conteúdos relacionados à AF e TT; ii) 
estratégias  educativas  através  da  disponibilização  de  panfletos  e  cartazes;  iii)  criação  e 
revitalização  de  espaços  para  a  prática  de  AF  na  escola.  Questionários  validados  para 
adolescentes brasileiros foram aplicados para mensurar as cinco dimensões da QVRS (Bem-
Estar Físico,  Bem-Estar Psicológico,  Autonomia & Relacionamento com os Pais, Pares & 
Apoio Social e Ambiente Escolar), AF, TT e seus determinantes psicossociais (Autoeficácia, 
Resultados Esperados e Suporte Social). Para responder o primeiro estudo, foram utilizados 
modelos  mistos  lineares  com o intuito  de verificar  o  efeito  da intervenção nas  diferentes 
dimensões da QVRS conforme o sexo, idade e QVRS prévia. Em relação ao segundo estudo, 
modelos de equações estruturais examinaram o efeito mediador e direto das mudanças na AF, 
TT e  seus  deteminantes  psicossociais  nas  diferentes  dimensões  da  QVRS.  Finalmente,  a 
avaliação da implementação da intervenção foi realizada usando uma abordagem de métodos 
mistos  (quantitativa  e  qualitativa)  com dados  dos  diferentes  atores  envolvidos  no  estudo 
(alunos, professores e pais). Resultados: Dos 921 alunos que responderam ao questionário na 
linha  de  base,  300  e  434  completaram  o  estudo  nos  grupos  controle  e  intervenção, 
respectivamente (desistências: 20%). Os resultados do primeiro estudo demonstraram que a 
intervenção não foi efetiva em modificar as diferentes dimensões de QVRS. Por outro lado, 
foi observada uma redução dos escores da dimensão ambiente escolar em ambos os grupos 
(controle e intervenção) ao final do ano escolar. As análises de sensibilidade mostraram que 
os alunos com melhor QVRS na linha de base reduziram seus escores do pré para o pós-
intervenção em ambos os grupos intervenção e controle. No que se refere ao segundo estudo, 
não houve efeito indireto significativo, ou seja, mudanças na AF, TT e seus determinantes 
psicossociais  não foram mediadores  do efeito  da intervenção nas diferentes  dimensões  da 



QVRS. No entanto, em um ano letivo, mudanças na autoeficácia, suporte social (família e 
amigos)  e  resultados  esperados  relacionados  à  AF  e  TT  melhoraram  a  QVRS  dos 
adolescentes,  embora  isso  não  tenha  sido  atribuído  à  intervenção.  Finalmente,  o  terceiro 
estudo observou que  os  professores  tiveram uma percepção  mais  positiva  da  intervenção 
quando comparados aos alunos e seus pais. Em resumo, embora as estratégias de intervenção 
tenham  sido  aceitas  pelos  professores,  a  maioria  dos  alunos  e  pais  não  percebeu  a 
implementação  da  intervenção.  As  principais  dificuldades  apontadas  para  o  sucesso  da 
implementação foram a falta de engajamento da comunidade escolar (por exemplo, diretores) 
e dos pais, bem como a agenda lotada dos professores. Conclusões: O programa Movimente 
não melhorou efetivamente as dimensões da QVRS e adolescentes brasileiros com melhor 
QVRS  na  linha  de  base  reduziram  seus  escores  ao  final  do  ano  letivo.  Mudanças  nos 
determinantes psicossociais de AF e TT podem melhorar as dimensões da QVRS, mesmo que 
essas  mudanças  não  tenham  sido  atribuídas  à  intervenção.  O  estudo  de  implementação 
identificou  que  a  fidelidade  da  intervenção  não  foi  como  esperada,  o  que  pode  estar 
relacionado à falta de efeito da intervenção nos mediadores e na QVRS. Portanto,  nossos 
resultados  indicam a importância  de investigar  estratégias  para  melhorar  o  bem-estar  dos 
adolescentes, incluindo intervenções para alterar determinantes psicossociais e métodos que 
garantam a fidelidade da intervenção.

Palavras-chave: Intervenção  de  base  escolar;  bem-estar;  fatores  psicossociais; 
implementação de intervenções.



RESUMO EXPANDIDO

Introdução
A escola tem sido um contexto essencial para o desenvolvimento de intervenções voltadas à 
promoção de atividade  física (AF) e  redução do tempo de tela  (TT) de adolescentes.  No 
entanto,  estudos experimentais  avaliando o impacto dessas intervenções  nas dimensões da 
qualidade de vida relacionada à saúde (QVRS) são necessários para entender os caminhos 
complexos para a promoção efetiva da saúde. Ainda, evidências têm destacado a importância 
de avaliar a implementação de intervenções com o intuito de entender quais barreiras podem 
estar relacionadas a falta de efeito e quais os facilitadores para uma boa implementação das 
estratégias. Dessa forma, o objetivo geral da presente tese foi analisar o efeito de um estudo 
randomizado  controlado  nas  dimensões  da  QVRS,  verificar  se  o  efeito  foi  mediado  por 
mudanças nos indicadores de AF e TT, bem como investigar a implementação da intervenção 
em adolescentes.

Objetivos
Com  o  intuito  de  responder  o  objetivo  geral  da  tese,  foram  desenvolvidos  três  artigos 
científicos. O primeiro estudo teve como objetivo específico examinar o efeito da intervenção 
nas diferentes dimensões da QVRS (Bem-Estar Físico, Bem-Estar Psicológico, Autonomia & 
Relacionamento com os Pais, Pares & Apoio Social e Ambiente Escolar) de acordo com sexo, 
idade e os escores prévios de QVRS. O segundo estudo verificou se mudanças na AF, TT e 
seus  determinantes  psicossociais  (autoeficácia,  expectativas  de  resultados  e  apoio  social) 
foram  mediadores  do  efeito  da  intervenção  e  se  estiveram  diretamente  associados  às 
dimensões da QVRS. Por fim, o terceiro estudo investigou a implementação das estratégias de 
intervenção com base em dados quantitativos e qualitativos de professores, alunos e pais.

Metodologia
Um estudo randomizado controlado por conglomerados (Programa Movimente) foi realizado 
em Florianopólis, região Sul do Brasil, durante um ano letivo (março-novembro/2017). Seis 
das dezoito escolas elegíveis concordaram em participar da pesquisa, três escolas sorteadas 
para cada condição (intervenção vs. controle). Entre 1.427 alunos elegíveis, 921 (intervenção 
= 538) participaram na linha de base. A intervenção incluiu: i) formação de professores com 
conteúdos relacionados à AF e TT; ii) estratégias educativas através da disponibilização de 
panfletos e cartazes; iii) criação e revitalização de espaços para a prática de AF na escola. 
Questionários validados para adolescentes brasileiros foram aplicados para mensurar as cinco 
dimensões  de  QVRS  (Bem-Estar  Físico,  Bem-Estar  Psicológico,  Autonomia  & 
Relacionamento com os Pais, Pares & Apoio Social  e Ambiente Escolar),  AF, TT e seus 
determinantes  psicossociais  (Autoeficácia,  Resultados  Esperados  e  Suporte  Social).  Para 
responder  o  primeiro  estudo,  foram utilizados  modelos  mistos  lineares  com o  intuito  de 
verificar o efeito da intervenção nas diferentes dimensões da QVRS conforme o sexo, idade e 
QVRS prévia. Em relação ao segundo estudo, modelos de equações estruturais examinaram o 
efeito  mediador  e  direto  das  mudanças  na AF,  TT e seus  deteminantes  psicossociais  nas 
diferentes dimensões da QVRS. Finalmente, a avaliação da implementação da intervenção foi 
realizada usando uma abordagem de métodos mistos (quantitativa e qualitativa) com dados 
dos diferentes atores envolvidos no estudo (alunos, professores e pais).

Resultados e Discussão



Dos 921 alunos que responderam ao questionário na linha de base, 300 e 434 completaram o 
estudo nos grupos controle e intervenção, respectivamente (desistências: 20%). Os resultados 
do primeiro estudo demonstraram que a intervenção não foi efetiva em modificar as diferentes 
dimensões de QVRS. Por outro lado, foi observada uma redução dos escores da dimensão 
ambiente escolar em ambos os grupos (controle e intervenção) ao final do ano escolar. As 
análises  de  sensibilidade  mostraram que  os  alunos  com melhor  QVRS na  linha  de  base 
reduziram seus escores do pré para o pós-intervenção em ambos os grupos intervenção e 
controle. No que se refere ao segundo estudo, não houve efeito indireto significativo, ou seja, 
mudanças na AF, TT e seus determinantes psicossociais não foram mediadores do efeito da 
intervenção nas diferentes dimensões da QVRS. No entanto, em um ano letivo, mudanças na 
autoeficácia, suporte social (família e amigos) e resultados esperados relacionados à AF e TT 
melhoraram a QVRS dos adolescentes, embora isso não tenha sido atribuído à intervenção. 
Finalmente,  o  terceiro  estudo  observou  que  os  professores  tiveram  uma  percepção  mais 
positiva da intervenção quando comparados aos alunos e seus pais. Em resumo, embora as 
estratégias de intervenção tenham sido aceitas pelos professores, a maioria dos alunos e pais 
não percebeu a implementação da intervenção. As principais dificuldades apontadas para o 
sucesso da implementação foram a falta de engajamento da comunidade escolar (por exemplo, 
diretores) e dos pais, bem como a agenda lotada dos professores.

Considerações Finais
O programa Movimente não melhorou efetivamente as dimensões da QVRS em adolescentes 
brasileiros.  Além disso,  observamos  que  os  alunos  com melhor  QVRS na  linha  de  base 
reduziram seus escores ao final do ano letivo. Por outro lado, nossos achados mostraram que 
mudanças  nos  determinantes  psicossociais  de AF e  ST podem melhorar  as  dimensões  da 
QVRS, mesmo que essas mudanças não tenham sido atribuídas à intervenção. Além disso, 
nosso  estudo de  implementação  encontrou lacunas  entre  o que  foi  planejado e  o  que  foi 
implementado. Ou seja, a fidelidade não foi a esperada, o que pode estar relacionado à falta de 
efeito  da  intervenção  nos  mediadores  e  na  QVRS. Portanto,  nossos  resultados  indicam a 
importância de investigar estratégias para melhorar o bem-estar dos adolescentes, incluindo 
intervenções para alterar determinantes psicossociais e métodos que garantam a fidelidade da 
intervenção.

Palavras-chave: Intervenção  de  base  escolar;  bem-estar;  fatores  psicossociais; 
implementação de intervenções.



ABSTRACT
Background: Schools have been an essential context for adolescents' physical activity (PA) 
and screen time (ST) interventions.  However,  experimental data on whether they improve 
dimensions  of  the  health‐related  quality  of  life  (HRQoL)  is  required  to  understand  the 
complex pathways  toward  effective  health  promotion.  Also,  evidence  has  highlighted  the 
importance of evaluating intervention implementation to understand which barriers may be 
related  to  the  lack  of  intervention's  effect  and  which  are  the  facilitators  for  a  good 
implementation of strategies. Therefore, the present thesis aimed to evaluate the impact of a 
school-based  intervention  on  dimensions  of  HRQoL,  investigating  whether  sex,  age,  and 
HRQoL at baseline were moderators of the intervention effect. Moreover, we evaluated the 
direct and indirect effects of changes in PA, ST, and their psychosocial determinants (self-
efficacy, outcome expectations, and social support) on the HRQoL dimensions. Finally, we 
assessed  the  implementation  of  the  intervention  strategies  based  on  qualitative  and 
quantitative data from different actors (teachers, students, and parents). Three studies were 
developed to answer the above aims.  Methods:  A cluster-randomized controlled trial  was 
performed in Brazil  over  an  academic  year  (March-November/2017).  Six out  of  eighteen 
eligible schools agreed to participate in the research, three for each condition (intervention vs. 
control). Among 1,427 eligible students, 921 (intervention=538) participated at the baseline. 
The intervention included teacher training on PA and ST, educational strategies through the 
availability of pamphlets/posters, and environmental improvements to create/revitalize spaces 
for PA in school. Validated questionnaires measured HRQoL, PA, ST, and their psychosocial 
determinants. In the first article, mixed linear models were performed to evaluate the effect of 
the  Movimente intervention  on  the  five  HRQoL  dimensions.  Regarding  the  second,  a 
structural equation model examined the direct/indirect effects. In order to help understand the 
findings, the intervention’s implementation was conducted using a mixed-methods approach 
with data  from the  different  actors  (students,  teachers,  and parents).  Results:  Of the 921 
students who answered the questionnaire at baseline,  300 and 434 completed the study in 
control  and  intervention  groups,  respectively  (dropouts:  20%).  The  first  study's  results 
revealed no significant  effects of the intervention on any HRQoL dimensions. The school 
environment  dimension  was  reduced  in  both  control  and  intervention  groups.  Sensitivity 
analyses showed that students with better HRQoL at baseline reduced their scores from pre- 
to  post-intervention  in  both  school  groups.  Regarding  the  second  study,  there  were  no 
significant indirect effects,  that is, changes in PA, ST, and their psychosocial determinants 
were not mediators of the intervention effect on the HRQoL dimensions. However, in one 
school  year,  changes  in  self-efficacy,  social  support  (family  and  friends),  and  outcome 
expectations  improved  the  HRQoL  of  adolescents,  although  it  was  not  attributed  to  the 
intervention. Finally, the third study observed that teachers had a more positive perception of 
the  intervention  when compared  to  students  and their  parents.  In  summary,  although  the 
teachers accepted the intervention strategies, most students and parents did not perceive the 
implementation of the intervention. The lack of engagement of the school community (e.g., 
principals, parents) and the teachers' busy schedules were the main difficulties pointed out for 
the  success  of  the  implementation.  Conclusions:  The  intervention  did  not  improve  the 
HRQoL dimensions, but changes in self-efficacy, outcome expectations, and social support 
related to PA and ST might improve HRQoL. Some barriers (e.g., teachers’ busy schedules 
and lack of engagement from the school community and parents) prevented the successful 
implementation of the program, which might explain the lack of effects. Therefore, our results 
indicate the importance of investigating strategies to improve adolescent well-being, including 



interventions  to  change  psychosocial  determinants  and  methods  that  ensure  intervention 
fidelity.
Keywords:  school-based  intervention;  well-being;  psychosocial  aspects;  intervention 
implementation.
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1  INTRODUCTION

Quality of life is a complex construct that can be considered from two perspectives; 

the first attempts to define the quality of life at the population level considering humanity as a 

whole (e.g., the Human Development Index - HDI); the second considers the quality of life as 

an individual-level construct (e.g., health-related quality of life - HRQoL)  (Rapley, 2003). 

The  World  Health  Organization  (WHO)  defines  the  quality  of  life  as  the  individuals' 

perceptions of their position in life, considering their culture and its goals, expectations, and 

concerns  (WHO, 1995). The WHO also recognizes a multidimensional nature of quality of 

life,  encompassing  aspects  related  to  physical,  psychological,  social,  environmental,  and 

personal dimensions (WHO, 1995). Recently, a study observed significant five-year changes 

in health and well-being, with an increase in anxiety, depression, and behavioral problems, as 

well as a decrease in physical activity (PA) among 174 551 US children and adolescents, 

which can be related to worst HRQoL (Lebrun-Harris et al., 2022).

Systematic  and  meta-analysis  reviews  have  sought  to  identify  the  correlates  of 

HRQoL among youth to inform interventions and public health policies (Lubans et al., 2016b; 

Wu et  al.,  2017;  Marker  et  al.,  2018),  to  prevent  diseases  and  promote  health  (Ravens-

Sieberer and Kidscreen Group Europe,  2016). According to this evidence,  a high level of 

physical activity (PA) and low time spent in sedentary behavior, including screen time (ST), 

have been associated with a better HRQoL among adolescents  (Jalali-Farahani et al., 2016; 

Wong et al., 2017; Wu et al., 2017; Lee et al., 2019; Sánchez-Oliva et al., 2019). For instance, 

a longitudinal study tracking two cohorts of Australian children aged 0 to 5 years showed that 

those who increased PA and maintained low ST levels four years later presented better scores 

for HRQoL (del Pozo-Cruz et al., 2019). In addition, another study found that increased use of 

screen devices by children was related to a greater likelihood of being in the at-risk category 

for poorer well-being two years later (Hinkley et al., 2014). These findings suggest that using 

intervention strategies to improve PA and reduce ST might help to enhance both global and 

specific HRQoL dimensions (Wu et al., 2017; Neil-Sztramko et al., 2021). 

However,  when analyzing evidence  from randomized controlled  trials,  systematic 

reviews have observed few studies investigating the effect of school-based interventions on 

HRQoL among healthy adolescents  (Wu et al., 2017; Marker et al., 2018; Neil-Sztramko et 

al., 2021). A systematic review of the effect of PA on HRQoL found that only four out of 

nineteen intervention studies were developed with healthy children and adolescents, and the 
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authors observed a small  effect  size on HRQoL  (Marker et  al.,  2018). Moreover,  a study 

developed with children from low socioeconomic status (SES) in Ireland observed that a 12-

week PA school-based intervention was insufficient to improve the dimensions of HRQoL 

(Breslin  et  al.,  2019).  It  remains  unclear  whether  school-based interventions  can  improve 

HRQoL through PA and ST strategies (Wu et al., 2017; Marker et al., 2018). 

According to the social-cognitive theory, well-being can also be influenced by a core 

set of psychosocial  determinants,  including self-efficacy,  outcome expectations,  and social 

support (Bandura, 2004). Bandura argues that informing children about the expected costs and 

benefits  of  lifestyle  behaviors,  building  a  sense  of  self-efficacy  to  support  their  behavior 

change, and creating a social support environment could lead them to adopt healthy behaviors 

and  improve  well-being  (Bandura,  2004).  Cross-sectional  and longitudinal  evidence  have 

shown that  children  and adolescents  with  a  better  sense  of  general  self-efficacy,  such as 

confidence to stick to their aims and accomplish their goals, presented better HRQoL (Otto et 

al., 2017; Haraldstad et al., 2019; Mikkelsen et al., 2020). In addition, when analyzing the role 

of social support as a predictor of the HRQoL, studies showed that higher general (Otto et al., 

2017; Gomes et al., 2020) and PA-specific social support (Tilga et al., 2021) were associated 

with  better  HRQoL among  children  and adolescents.  On the  other  hand,  the  relationship 

between outcome expectations and HRQoL dimensions still needs to be explored. 

Mediation analysis is an alternative that has been used to identify which mechanisms 

explain  the  effect  of  interventions  on  specific  outcomes  (MacKinnon,  2008),  providing 

evidence on which strategies can be prioritized to change the outcome. Despite longitudinal 

evidence on the relation of PA and ST with the HRQoL of children and adolescents (Otto et 

al., 2017), few studies analyzed the mediating role of PA, ST and their psychosocial factors 

(self-efficacy,  outcome  expectations,  and  social  support)  in  the  effect  of  school-based 

interventions on HRQoL (Quaresma et al., 2014; Lubans et al., 2016a). For instance, in a 2-

year PA school-based intervention, increased perceived social support for  PA  mediated the 

effect of the intervention on HRQoL among Portuguese adolescents (Quaresma et al., 2014). 

Another study investigated the mediating mechanisms that explained the effects of a school-

based intervention on psychological well-being among Australian boys (Lubans et al., 2016a). 

The authors found that the effect of the intervention was mediated by reducing ST (Lubans et 

al., 2016a). However, it is unclear whether interventions aimed at decreasing ST or improving 

PA  and  their  psychosocial  determinants  can  improve  the  HRQoL  dimensions  among 

adolescents  from  low-  to  middle-income  countries  (LMIC).  Thus,  identifying  whether 
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interventions aimed at promoting PA and reducing ST promote changes in HRQoL indicators 

may provide insight into what strategies can be used to improve HRQoL in this population.

1.1  PURPOSE

1.1.1 General purpose

To analyze  the  effect  of  a  randomized-controlled  trial  on  dimensions  of  HRQoL, 

verify whether the effect is mediated by changes in the PA and ST indicators, and investigate 

the intervention implementation among adolescents of Florianopolis, Santa Catarina, Brazil.

1.1.2  Specific purposes 

To  examine  the  effect  of  a  randomized  controlled  clinical  trial  on  the  different 

dimensions of HRQoL (physical; psychological; autonomy & parent's relation; peers & social 

support; and school environment) according to sex, age, and the baseline scores of HRQoL;

To verify the direct and indirect effects of changes in PA, ST, and their psychosocial 

determinants  (self-efficacy,  outcome  expectations,  and  social  support)  on  the  HRQoL 

dimensions;

To evaluate the implementation of a school-based PA intervention, considering both 

qualitative and quantitative data from the different actors (students,  teachers,  and parents) 

inherent to the program's implementation.

1.2  HYPOTHESES 

We hypothesize  that  the  intervention  will  positively  influence  the  dimensions  of 

physical well-being, peers & social support, autonomy & parent's relation, and these effects 

will differ according to sex, age, and the baseline scores of HRQoL;

We hypothesize that there will be a mediating role of PA, ST, and their psychosocial 

determinants on the relationship of the intervention and the HRQoL dimensions.
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We hypothesize that the effect of the intervention on the investigated behaviors will 

be directly influenced by the implementation level of the Movimente Program.

1.3 SIGNIFICANCE AND INNOVATION 

Developing  this  thesis  is  relevant  because  it  has  been  proved  that  adolescents’ 

HRQoL has decreased throughout the years. Although there is longitudinal evidence about the 

potentially harmful effects of low PA and high ST on HRQoL dimensions  (Hinkley et al., 

2014;  del  Pozo-Cruz  et  al.,  2019;  Stiglic  and  Viner,  2019),  it  is  still  unclear  whether 

interventions to improve these behaviors and their psychosocial determinants can impact the 

HRQoL  among  children  and  adolescents.  Previous  studies  highlighted  the  need  for 

interventions to reduce the use of electronic media and investigate potential changes in well-

being  indicators  (Hinkley  et  al.,  2014),  as  well  as  the  use  of  multicomponent  lifestyle 

interventions to incorporate a broader context beyond the individual, such as school-based 

strategies involving family, and the school’s social and physical environment, especially in 

LMIC  (Liu  et  al.,  2022).  Thus,  understanding  whether  or  not  PA and  ST strategies  can 

improve  the  HRQoL will  provide  knowledge  on the  complex  pathways  toward  effective 

health promotion. Our theoretical model can be observed in Figure 1.

The  innovation  of  this  thesis  should  also  be  highlighted:  it  makes  unique 

contributions to community science because of the novelty of evaluating PA, ST, and their 

psychosocial  factors  (self-efficacy,  outcome  expectations,  and  social  support)  as  possible 

mediators of the relationship between the intervention and HRQoL. Furthermore, our results 

may help new interventions to improve adolescents' well-being since we highlight possible 

reasons for the findings, evaluated through a mixed-methods implementation study, as well as 

the  implications,  future  directions,  and  dissemination  techniques.  Finally,  we  provide 

implications beyond the academic context, which can be helpful to those involved with the 

school environment routine.     

1.4 RESEARCHER INVOLVEMENT  
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My involvement with school-based interventions began during the last year of my 

undergraduate program in 2013. At that moment, I participated in the development and data 

collection  of  the  Fortaleça  Sua  Saúde (Strengthen  your  Health)  project,  a  school-based 

intervention to improve physical activity and reduce sedentary behavior among adolescents 

from Fortaleza, Ceara. In 2015, I joined a Master's program at UFSC and began working on 

designing the Movimente program. 

In 2015 and 2016, I worked on developing the intervention’s strategies, measures, 

and procedures for data collection. In summary, during the weekly meetings, we discussed 

what strategies we would implement, what measures were more appropriate to evaluate the 

behaviors, and what procedures should be taken during the data collection and intervention 

implementation. Additionally, I participated in the pilot study execution, data collection, and 

intervention. Finally, I have been working on disseminating the Movimente findings, trying to 

reach the target audience. The Movimente timeline can be observed in Figure 2.
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Figure 1 - Theoretical model of the mediating role of PA, ST, and their psychosocial determinants in the relationship between intervention and 
HRQoL.
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2  METHODS

2.1 STUDY DESIGN

The  present  thesis  is  part  of  the  Movimente Program  (the  Portuguese  word  for 

movement),  a  cluster-randomized  controlled  trial  with  randomization  performed  at  the 

elementary school level (Silva et al., 2020). The program was conducted over one school year 

(March to November 2017), and it was developed to primarily promote PA, regardless of the 

intensity,  and  reduce  ST.  The  secondary  outcomes  also  included  the  five  dimensions  of 

HRQoL and the psychosocial variables related to PA and ST. The Research Ethics Committee 

approved the study protocol (No:1,259,910, CAAE: 49462015.0.0000.0121; date: November 

23, 2015), and the project was registered in the Clinical Trials database (NCT02944318).

2.2 RECRUITMENT OF SCHOOLS AND PARTICIPANTS

After  approval  by the  Board  of  Education  of  the  city  of  Florianopolis  (southern 

Brazil) and recruitment of schools took place from October to November 2015, the inclusion 

criteria of the schools were: a) having elementary school (n = 27); b) have at least two classes 

per grade from the 7th to 9th grade (n = 21); c) the school could not be undergoing repair 

works during the collection period (n = 18). The 18 schools that met the criteria were invited 

to participate. Seven schools accepted the invitation, and one was selected for the pilot study, 

in which the strategies were previously tested. The other six schools were randomly allocated 

into control and intervention groups, matched by size (two medium schools and one small in 

each group). All students in grades 7th to 9th from the six selected schools who attended the 

first weeks of school (1,427 students) were eligible to be part of the program (intervention = 

796 and control group = 631). Students'  exclusion criteria were: a) being mentally and/or 

physically disabled; b) absence during the first three weeks of the school year. Students and 

parents were asked to sign an assent and consent form, respectively, and they received no 

incentive  to  participate  in  the  intervention.  Further  details  regarding  the  intervention 

procedures can be found in the protocol report (Silva et al., 2020) and Figure 3.
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Adolescents with disabilities were included in the data collection and could benefit 

from the intervention program. However, we excluded them only from the analyses as the 

applied  instruments  were  not  validated  for  this  specific  subgroup. Since  no  validated 

instrument was applied to evaluate the presence of disability, we decided to exclude those 

students who required additional help during the data collection (e.g., students who needed a 

research staff to help answer the questionnaire). 
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Figure 2 – Timeline of Movimente study, adapted from (Silva et al., 2020).
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Figure 3 – CONSORT flow diagram of recruitment, randomization, and participation of 
schools and adolescents in the Movimente study.

2.3 INTERVENTION PROTOCOL

The  following  theories  of  behavior  change  and  frameworks  were  used  for  the 

development of the intervention strategies:  (i) social-cognitive  (Bandura, 2004); (ii) socio-

ecological  (Sallis  et  al.,  2006);  (iii)  transtheoretical  (Marcus  and Simkin,  1994);  and (iv) 

INTERVENTION CONTROL
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WHO health-promoting school framework (Langford et al., 2014). Based on the theories, the 

strategies of the  Movimente Program were designed from three main components:  teacher 

training,  environmental  improvements,  and  educational  actions.  Details  of  Movimente 

Program strategies and their relation to dimensions of the HRQoL are provided in Table 1.

2.3.1 Teacher training

Teacher  training  was  specifically  designed  to  provide  logistic  support  to  teachers 

(general disciplines and physical education [PE]) and encourage them to talk about health 

with their students. Classroom teachers from 7th to 9th grades in the intervention schools 

were invited to participate in a training organized in three stages. 

The first stage included a 4-hour face-to-face school meeting to discuss health issues, 

PA,  and sedentary  behavior.  Different  training  days  were  offered  to  reach the  maximum 

number of teachers. Second, teachers received a supplementary handbook to assist them with 

several lesson plans regarding health concepts, including PA and ST. For the teachers from 

general disciplines (e.g., Portuguese and Math), the handbook included an initial chapter with 

sedentary behavior break activities to be developed in the classroom and chapters for each 

discipline with suggested lesson plans linked to the discipline content. PE teachers received 

handbooks for each grade, including suggested activities and texts to be used as a support to 

the  classroom  content.  All  the  handbooks  in  Portuguese  can  be  found  online 

(https://movimente.ufsc.br/manuais/),  and detailed  development  information  was  published 

(Silva et al., 2020). We also provided logistic support via an online platform for disclosing 

and  discussing  the  classroom's  activities  developed  by  teachers.  Finally,  the  third  stage 

included a  face-to-face  2-hour  meeting  at  the  end of  the  intervention  to  discuss  barriers, 

facilitators, and intention to continue using activities in their routine.

2.3.2 Environmental improvements

In  the  intervention  schools,  active  opportunities  were  promoted  in  the  school 

environment with the creation and revitalization of spaces for the practice of PA. Each school 

received  a  kit  of  sports  equipment  (e.g.,  rackets,  skipping  rope,  balls  to  play  basketball, 

soccer, and volleyball) to make available for students during their free time. Schools had the 

autonomy to choose the best way to manage the kit for students to use before- and after-

https://movimente.ufsc.br/manuais/
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school  classes  and during  recess  breaks.  PE teachers  also could  use the material  in  their 

classes. 

2.3.3 Educational actions

Educational strategies were implemented by delivering different banners (n = 4) and 

pamphlets (n = 4) on PA, ST, eating habits, and school performance. The four banners were 

delivered  to  schools  at  the  beginning  of  the  year,  and  the  researchers  instructed  school 

principals to place them on school murals to reach many students strategically. The banners 

can be found on https://movimente.ufsc.br/cartazes/#. 

In addition, pamphlets on a specific theme (PA, ST, or eating habits) were delivered to 

the school community every two months. During the training, teachers were encouraged to 

discuss  the  contents  of  these  pamphlets  with  students  and  provide  homework  activities 

involving parents.  The main goal was that the information would also reach the students' 

families. The pamphlets are available for download on https://movimente.ufsc.br/folders/. 

2.3.4 Control schools

Students at control schools continued with their traditional schedule, which included 

PE classes  twice  a  week.  After  the  intervention  period,  the  control  schools  received  all 

intervention materials.

Table 1 - Details of the Movimente Program
Component Strategies Relationship between strategies 

and dimensions HRQoL
Teacher Training

Face-to-face meeting focused on health topics 
and discussed possible activities to perform 
with students to improve PA and reduce SB.

Physical Well-Being: teachers 
received training about including 
PA content and breaking 
activities into the classroom. This 
strategy aimed to stimulate the 
students to improve PA, reduce 
SB, and improve how well and 
physically healthy they feel.

Psychological Well-Being: the 
teachers were stimulated to 
discuss psychosocial 
determinants of PA and SB with 
students. It may be related to the 
improvement of their positive 
emotions and confidence. 

Support material (book) with activities was 
provided to assist the teachers with several 
lesson plans about PA and SB.

Interactive media (social media and text 
messaging apps) for teachers to disclose and 
discuss their activities regarding health topics.

https://movimente.ufsc.br/folders/
https://movimente.ufsc.br/cartazes/
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Peers & Social Support: teachers 
were encouraged to highlight the 

Environmental
Improvements

Creation of new spaces

Physical Well-Being: the 
availability of new spaces and 
equipment may be related to an 
increase in the practice of PA 
and, consequently, an 
improvement in the physical 
well-being of adolescents.
    
Psychological Well-Being: the 
diversity of spaces and equipment 
available could encourage 
adolescents to have different 
alternatives for PA practice, 
promote positive emotions and 
inhibit feelings such as loneliness 
and sadness.  

School Environment: the 
availability of new spaces and 
equipment for PA practice could 
improve the perception and 
feelings of students about the 
environment school. 

Revitalization of some spaces of the school for 
the practice of PA

PA equipment (e.g., balls, jump ropes, rackets) 
is available to students during their free time in 
school.

Educational Actions
Four banners and four folders about PA and 
health, SB and health, PA and academic 
performance, and eating habits.

Physical Well-Being: This 
strategy aims to stimulate the 
students to improve PA, reduce 
SB, and consequently, improve 
how well and physically healthy 
the student feels.
  
Autonomy & Parent Relation: the 
messages highlighted the 
importance of interactions 
between parents/family and 
students and how parents could 
support their child/adolescent to 
become more physically active.

Peers & Social Support:  the 
messages highlighted the 
importance of social relations 
with friends (e.g., The practice of  
PA can provide opportunities for 
talks with your friends; Reduce 
time on screens can provide more  
time with your friends)

PA: Physical Activity; SB: Sedentary Behavior; 
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2.4 PROCEDURES AND MEASURES

The Movimente Program was carried out between March and December 2017, and the 

variables  were measured at  two moments:  in the baseline  period (March/April  2017)  and 

postintervention  (November/December  2017).  The  data  were  obtained  through  a  self-

completed student questionnaire administered in class during school hours over a mean time 

of 90 minutes. The instructions were provided by trained researchers who facilitated survey 

completion  with  further  information  about  each  question.  In  the  present  study,  we  used 

HRQoL dimensions, PA, ST, psychosocial factors (self-efficacy, outcome expectations, social 

support), and sociodemographic variables. The detailed description of variables is presented 

in Table 2.

2.4.1 Primary outcome

The  HRQoL assessment  was  performed  using  the  KIDSCREEN-27  questionnaire, 

validated for the Brazilian population, allowing the evaluation of five dimensions: Physical 

Well-Being  (n=5),  Psychological  Well-Being  (n=7),  Autonomy  & Parent  Relation (n=7), 

Peers & Social Support (n=4) and School Environment (n=4) (Ravens-Sieberer and Kidscreen 

Group Europe, 2016). The instrument has 27 questions with five response options, according 

to  intensity  (not  at  all,  slightly,  moderately,  very,  extremely)  or frequency (never,  almost 

never, sometimes, almost always, always).  The scores for each dimension are reported as t-

values, ranging from 0 to 100, with higher values indicating better HRQoL (Ravens-Sieberer 

and Kidscreen Group Europe, 2016).  Translated version into Brazilian Portuguese and the 

syntaxes of the statistical program Statistical Package for the Social Sciences, version 22 for 

Windows (IBM SPSS Statistics, USA) for calculating the scores are available for authorized 

members on the official  website of the Kidscreen group (www.kidscreen.org). In addition, 

reliability  was  tested  in  the  pilot  study  of  the  Movimente program,  and  the  Intraclass 

Correlation Coefficients (ICC) were observed to range from 0.71 to 0.78 between HRQoL 

dimensions (Silva et al., 2020). 

2.4.2 Potential mediators 

The theoretical models tested are shown in Figure 1.
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2.4.2.1 Potential mediators related to PA

Physical activity 

An adapted version of the Self-Administered Physical Activity Checklist – SAPAC 

was used to assess PA (Farias Júnior et al., 2012). The instrument provided a checklist of 22 

moderate  or vigorous activities  commonly  practiced in  Southern Brazil.  Students reported 

whether they usually participated in any of the listed activities in a typical week (Farias Júnior 

et al., 2012; Barbosa Filho et al., 2016c). They also reported the weekly frequency (1 to 7 

days) and daily duration (in minutes). The total time in PA (minutes/week) was obtained by 

multiplying  the frequency and duration  of  all  student  activities.  Test-retest  reliability  was 

evaluated in the pilot study, and adequate parameters were observed (ICC = 0.69; Spearman 

rho = 0.68) (Silva et al., 2020). 

Psychosocial factors 

The PA psychosocial determinants were evaluated through an instrument constructed 

and validated for Brazilian adolescents (ICC ranging from 0.62 [support of parents] to 0.70 

[self-efficacy]) (Farias Júnior et al., 2011; Barbosa Filho et al., 2016c), except for the outcome 

expectations scale, which was translated and adapted from Saunders and colleagues (Saunders 

et  al.,  1997).  Self-efficacy  related  to  the  PA  scale  included  eight  items  referring  to  the 

individual's belief in their ability to perform PA in adverse situations (e.g., lack of company or 

lack  of  PA places  near  home).  PA outcome expectation  was  evaluated  through 10 items 

measuring the students' perception of the positive and negative expectations about practicing 

PA. Six items measured students' perception of the frequency with which parents supported 

(e.g.,  encouraged,  commented  on,  and  transported)  them to  practicing  PA.  Finally,  three 

scales measured the support of friends, teachers, and physical education teachers for PA (five 

items for each scale). For each psychosocial determinant, the total score (ranging from 1 to 4) 

was obtained from the mean of all items, and higher scores reflect a better scenario for the 

practice of PA. All the questions can be found in Table 2 and APPENDIX D.

2.4.2.2 Potential mediators related to ST

Screen Time
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Based on the Youth Risk Behavior Survey Questionnaire (Guthold et al., 2010; Malta 

et al., 2014) and validated for the Brazilian population (Guedes and Lopes, 2010), the ST was 

evaluated using eight questions about the time spent in the following activities in a typical 

week: i) watching TV; ii) using a computer; iii) playing games; iv) and using a cellphone. 

Students had eight response options that were recoded as follows: "I do not use. . ." = 0;  <1 

h/day = 0.5; 1 h/day = 1; 2 h/day = 2; 3 h/day = 3; 4 h/day = 4; and 5 h/day = 5; ≥ 6h/day = 6  

(Bucksch et al., 2016; Bandeira et al., 2020a). The reliability parameters observed in the pilot 

study ranged from Cohen's Kappa = 0.61 (watching TV) to 0.76 (playing videogames) (Silva 

et al., 2020). The average daily time for each device was calculated considering weekdays and 

weekends (for example, [((TV week*5) + (TV weekend*2))/7]) (Silva et al., 2014; Bandeira 

et al., 2020a). Then, the total ST was obtained by the sum of the time spent on all devices 

(Bucksch et al., 2016). 

Psychosocial factors 

The psychosocial determinants of ST reduction (self-efficacy, outcome expectations, 

and  family  support)  were  evaluated  by  an  instrument  previously  validated  for  Brazilian 

adolescents  (Barbosa Filho et  al.,  2021), with acceptable values for the construct validity, 

internal consistency, and reproducibility  (ICC ranging from 0.63 [self-efficacy] to 0.74 [ST 

outcome expectations]) (Barbosa Filho et al., 2021). The self-efficacy scale included 11 items 

and  evaluated  the  students'  perception  of  abilities  and  confidence  for  reducing  their  ST. 

Family support for reducing ST evaluated students' perception of the support of household 

members for reducing their ST (5 items). The outcome expectations included 12 items on 

what students expect from their reduced ST. Items were assessed on a four-point Likert scale 

regarding intensity (strongly disagree to agree strongly) or frequency (never to always). For 

each psychosocial determinant, the total score (ranging from 1 to 4) was obtained from the 

mean  of  all  items,  and  higher  scores  reflect  a  better  scenario  for  reducing  ST.  All  the 

questions can be found in Table 2 and APPENDIX D.

2.4.3 Covariates

Sociodemographic  variables  were  assessed:  sex  (boys  and  girls),  age,  and 

socioeconomic status (SES), obtained through a questionnaire that assessed household items 

(e.g., number of cars, refrigerators, and computers) as proposed by the Brazilian Economic 
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Classification Criteria  (Silva et al., 2020). The Principal Component Analysis was used to 

reduce the set of a correlated count of household items to an asset index, ranging from 0 to 15, 

with higher values referring to greater family wealth (Vyas and Kumaranayake, 2006). 

We have conducted sensitivity analyses that accounted for body mass index (BMI) to 

verify whether  its  inclusion  would improve the  models.  However,  the  adjustment  had no 

substantive impact on the results. Therefore, we decided not to include it.
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Table 2 – Description of the outcomes, mediators, and covariates. 
Variable Question/definition Answer options

In
de

pe
nd

en
t

Condition Group Intervention, Control

D
ep

en
de

nt
 v

ar
ia

bl
es

Physical Well-
Being

Five items explore the level of PA, energy, and fitness and the extent to which the students feel bad and 
complain about health problems.

 In general, how would you say your health is?
 Have you felt fit and well?
 Have you been physically active (e.g., running, climbing, biking)?
 Have you been able to run well?
 Have you felt full of energy?

Five-point Likert scale 
according to intensity 
(not at all, slightly,  
moderately, very,  

extremely) or frequency 
(never, almost never,  

sometimes, almost  
always, always)

Psychological Well-
Being

Seven items examine students' psychological well-being, including positive emotions and satisfaction with 
life and the absence of feelings such as loneliness and sadness.

 Has your life been enjoyable?
 Have you been in a good mood?
 Have you had fun?
 Have you felt sad?
 Have you felt so bad that you did not want to do anything?
 Have you felt lonely?
 Have you been happy with the way you are?

Five-point Likert scale 
according to intensity 
(not at all, slightly,  
moderately, very,  

extremely) or frequency 
(never, almost never,  

sometimes, almost  
always, always)
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Autonomy & Parent 
Relation

Seven items explore the quality of the interaction between students and their parents or caregivers and how 
they feel loved and supported by the family. It also examines the perceived level of autonomy of the 

students and the perceived quality of financial resources.

 Have you had enough time for yourself?
 Have you been able to do the things that you want to do in your free time?
 Have your parent(s) had enough time for you?
 Have your parent(s) treated you fairly?
 Have you been able to talk to your parent(s) when you wanted to?
 Have you had enough money to do the same things as your friends?
 Have you had enough money for your expenses?

Five-point Likert scale 
according to intensity 
(not at all, slightly,  
moderately, very,  

extremely) or frequency 
(never, almost never,  

sometimes, almost  
always, always)

Peers & Social 
Support

Four items explore the quality of how students interacted with their peers and their perceived support.

 Have you spent time with your friends?
 Have you had fun with your friends?
 Have you and your friends helped each other?
 Have you been able to rely on your friends?

Five-point Likert scale 
according to intensity 
(not at all, slightly,  
moderately, very,  

extremely) or frequency 
(never, almost never,  

sometimes, almost  
always, always)

School Environment

Four items explore the students' perception of their cognitive ability, learning, and concentration, feelings 
about the school, and relationships with teachers.

 Have you been happy at school?
 Have you got on well at school?
 Have you been able to pay attention?
 Have you got along well with your teachers?

Five-point Likert scale 
according to intensity 
(not at all, slightly,  
moderately, very,  

extremely) or frequency 
(never, almost never,  

sometimes, almost  
always, always)

Po
te

nt
ia

l 
m

ed
ia

to
rs

Physical activity In general, what PA listed below do you do? Inform how many days of the week and how long a day you 
practice these activities.

Type, frequency, and 
duration of each activity.

PA volume was 
calculated and used in the 

analysis.
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Self-efficacy related 
to PA

Eight items refer to the individual's belief in their ability to perform to PA in adverse situations.

I think I can practice physical activity most days of the week even if...

 ...I do not have anyone to go with me (lack of company). 
 ... I do not feel like it (unmotivated).  
 ...I could stay at home to watch TV, play video games, and use the computer.
 ...my friends invite me to do other things. 
 ... I think I do not have the skills to practice physical activity.
 ...Lacks places to engage in physical activity near home.
 ...I do not have anyone to teach me how to do it.
 ...I am lazy.

Four-point Likert scale. 
Total score ranging from 
1 (Strongly Disagree) to 4 
(Strongly Agree) points

Outcome 
expectations

Ten items regarding the students' perception of their PA practice's positive and negative expectations.

I think if I used to practice physical activity on most the days of the week…

 …I would improve or keep my physical shape (cardiorespiratory fitness).
 …I would make new friends.
 …I would feel tired.
 …I would stop doing other things that are important to me
 …I would make more contact with my friends.
 …I would be happier (better mood).
 …I would hurt myself (bodily injury)
 …I would sleep better.
 …It would help me to control my body weight.
 …It would be boring.

Four-point Likert scale. 
Total score ranging from 
1 (Strongly Disagree) to 4 
(Strongly Agree) points

Support of parents 
related to PA

Six items regarding the frequency that parents provide different types of support for PA practice.

How often do your parents:

 Encourage you to engage in physical activity?
 Engage in physical activity with you? 
 Provide or arrange transport to you dislocate to the place where you practice physical activity?
 Watch you engage in physical activity? 
 Comment positively on your performance when engaging in physical activity? 

Four-point Likert scale. 
Total score ranging from 
1 (Strongly Disagree) to 4 
(Strongly Agree) points
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 Talk to you about physical activity?

Support of friends 
related to PA

Five items regarding the frequency that friends provide different types of support for PA practice.

How often do your friends:

 Encourage you to engage in physical activity? 
 Engage in physical activity with you? 
 Invite you to practice physical activities with them? 
 Watch you engage in physical activity? 
 Comment positively on your performance when engaging in physical activity? 

Four-point Likert scale. 
Total score ranging from 
1 (Strongly Disagree) to 4 
(Strongly Agree) points

Support of teachers

Five items regarding the frequency teachers provide different types of support for PA practice.

How often do your teachers:

 Encourage you to engage in physical activity? 
 Invite you to practice physical activities with them? 
 Watch you engage in physical activity? 
 Comment positively on your performance when engaging in physical activity? 
 Talk to you about physical activity?

Four-point Likert scale. 
Total score ranging from 
1 (Strongly Disagree) to 4 
(Strongly Agree) points

Support of Physical 
Education teachers

Five items regarding the frequency PE teachers provide different types of support for PA practice.

How often do your PE teachers:

 Encourage you to engage in physical activity? 
 Invite you to practice physical activities with them? 
 Watch you engage in physical activity? 
 Comment positively on your performance when engaging in physical activity? 
 Talk to you about physical activity?

Four-point Likert scale. 
Total score ranging from 
1 (Strongly Disagree) to 4 
(Strongly Agree) points

Screen time

In general, how many hours/day of the week do you:
 Watch TV
 Play games
 Use computer
 Use cellphone

0; <1; 1; 2; 3; 4; 5 e ≥ 6 
hours/day

The total ST was obtained 
from the sum of the time 

for each behavior.
Self-efficacy related 

to ST
Eleven items refer to the students' perception of abilities and confidence to reduce ST use. Four-point Likert scale. 

Total score ranging from 
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I think I am able...

 ...to limit (decrease) my time watching TV for two hours a day.
 ...to turn off the TV, even though I am watching a program I like. 
 ...not to watch TV on most days with school classes. 
 ...to limit (decrease) my time using the computer/video games for two hours a day. 
 ...to turn off the computer/video game, even though I am doing something I enjoy (favorite games, 

chatting). 
 ...not to use computer/video games on most days with school classes. 
 ...to determine limits for how long I am in front of the TV, computer, or video games. 
 ...to stop watching TV or using computer/video games in my leisure time to do physical activity.
 ...to plan what I will watch on TV during the week.
 ...to watch TV doing other activities that require body effort (clean, play) rather than sitting. 
 ...to plan what I will access on the computer or play video games during the week.

1 (Strongly Disagree) to 4 
(Strongly Agree) points

ST outcome 
expectations

Twelve items regarding the students' perception of ST activities' positive and negative expectations.

 I think sitting in front of the TV is very relaxing.
 I feel good (happy) when I am at the computer (talking or playing) or playing a video game. 
 I get excited (agitated) when using the computer or video game.
 Using the computer or video games is my way of connecting to the world (making friends). 
 My friends would be sad if I shortened my time talking to them on the computer. 
 I like watching TV or playing computer/video games for many hours. 
 Watching TV or using the computer/video games is one of the things I enjoy doing in my leisure 

time. 
 I watch TV or use the computer/video games to escape the world (obligations, discussions, 

problems).
 Watching TV or using the computer/video games traps me from doing important things (studying, 

eating).
 I get lazy after spending many hours in front of the TV, computer, or video games. 
 I feel pain in the body (back, legs) after spending many hours in front of the TV, computer, or 

video games. 
 Watching TV or using the computer/video games burns my eyes and leaves me with a headache.

Four-point Likert scale. 
Total score ranging from 
1 (Strongly Disagree) to 4 
(Strongly Agree) points
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Family support 
related to ST

Five evaluated the perception of students about the support of household members for reducing their ST.

In general, the people of my house...
 ...encourage me to decrease the time watching TV or using the computer/video games.
 ...comment to me that much time in front of the TV or playing computer/video games can do harm 

to my health. 
 ...help me think about how I can decrease the time in front of the TV or computer/ video games. 
 ...praise me when I spend less time in front of the TV or computer/video games and more time 

doing physical activity. 
 ...prevent me from watching TV or using the computer/video games when I do something wrong.

Four-point Likert scale. 
Total score ranging from 
1 (Strongly Disagree) to 4 
(Strongly Agree) points

C
ov

ar
ia

te
s

Sex What is your sex? Girls, Boys

Age The students indicated how old they were at the data collection moment. 12 to 17 years

Socioeconomic 
status Check the items and quantities you have in your home (e.g., car; monthly maids; and washing machine)

0; 1; 2; 3; 4 or more.

These items were used to 
estimate an asset index by 

applying Principal 
Component Analysis, a 

proxy of SES.
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2.5 IMPLEMENTATION OF THE INTERVENTION

2.5.1 Participants

In this mixed-method study, students who answered the follow-up measures (n = 463) 

and all  teachers (n = 63) in the intervention group were invited to answer the evaluation 

questionnaire regarding the implementation of the actions. Parents (n = 150) were randomly 

selected,  according  to  a  preliminary  list  of  all  participating  students,  to  answer  the 

questionnaire.  For  the  qualitative  evaluation,  a  purposive  sampling  approach  was  used 

(Emmel, 2013). All teachers from intervention schools were recruited in person, via e-mail or 

telephone, and interviews were scheduled for teachers who replied to our contact. In addition, 

we included teachers who had not been scheduled but had time available when the researchers 

were at school.

2.5.2 Evaluation process

The  main  objective  of  the  evaluation  was  to  assist  decision-making  by  providing 

information on whether the program was executed as planned (Bauman and Nutbeam, 2014). 

A team of four members, who did not participate in the design and implementation process of 

the intervention, structured and validated an evaluative matrix, and defined the variables as 

well  as  their  specific  objectives  according  to  the  logical  model  of  the  program.  It  was 

considered  the  dimensions  of  Reach,  Effectiveness,  Adoption,  Implementation,  and 

Maintenance (RE-AIM framework)  (Glasgow et al.,  2019).  Considering the complexity of 

analyzing all dimensions of the RE-AIM framework (Glasgow et al., 2019), we have decided 

to  analyze  the  implementation  dimension  to  address  in  detail  those  components  most 

appropriate for our research problem, setting, and stage of research in Brazil. Moreover, as a 

lesson learned from using this framework for two decades, Glasgow and colleagues recently 

recognized  the  need  for  more  pragmatic  uses  of  the  RE-AIM  rather  than  trying  to 

comprehensively  assess  all  its  dimensions  (Glasgow  et  al.,  2019).  This  dimension  was 

evaluated quantitatively and qualitatively at the end of the intervention period (carried out in 

November/December 2017) regarding the strategies adopted.
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Quantitative data included ten dimensions organized according to each intervention 

strategy.  For example,  the strategy of teacher  training was structured in  6 dimensions: 1) 

teacher  training;  2)  discussion  on health  in  regular  classes;  3)  themes  taught  in  class;  4) 

modification to the classes on general subjects; 5) difficulties in working on health contents; 

and 6) modification to PE classes. Likewise, the educational strategy was organized into two 

dimensions:  7)  distribution  of  intervention  pamphlets;  and  8)  distribution  of  intervention 

posters,  and  the  strategy  of  environmental  improvements  was  divided  into  two  other 

dimensions: 9) creation and revitalization of spaces for PA practice and 10) availability of 

materials for PA practices.

 The dimensions one (teacher training) and five (difficulties in working on health contents) 

were  directed  only  to  teachers,  being  the  first  dimension  exclusive  for  teachers  who 

participated in the training (n = 9). All students and teachers answered the other dimensions. 

The parents participated only in dimension 7 (more details are presented in Supplementary 

Material 1). The questionnaires for students and teachers were distributed in November and 

December 2017. The parents answered the questionnaire by telephone during the same period. 

Regarding  the  qualitative  data,  teachers  participated  in  semi-structured  individual 

interviews focused on evaluating the following themes: 1) teacher training,  2) educational 

strategies, 3) environmental actions, and 4) overall evaluation of the intervention program. 

The overall evaluation included the following: (a) importance of developing the intervention 

program  at  school;  (b)  feasibility  of  implementing  the  program;  (c)  difficulties  in 

implementing the program; (d) suggestions for changing the program’s development format; 

and (e) importance of the program in thinking about interdisciplinarity. After the participants 

signed the consent form, the staff conducted the interviews at a previously scheduled time. 

The collected data were recorded in audio format and later transcribed. 

2.5.3 Data processing

All  quantitative  data  were  entered  by  one  researcher  and  verified  by  another 

researcher. Categorical measures were treated as relative frequencies.

The transcribed interviews were treated using the content analysis technique proposed 

by Bardin (Bardin, 2011), to organize the data for better interpretation. This study applied the 

units of meaning and context. We chose categorical analysis, among the various possibilities 
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of categorization, to discover the nuclei of meaning that makeup communication and whose 

presence or frequency holds significance to the analytical objective chosen  (Bardin, 2011). 

Two  researchers  developed  all  the  processes  simultaneously,  and  disagreements  were 

discussed without needing another researcher.

2.6 DATA ANALYSIS

2.6.1 Descriptive analyses and missing data

Different statistical  procedures were used to describe the variables and answer this 

study's objectives. Continuous variables (e.g., total ST and PA) were described with central 

tendency  and  variability  indicators.  Categorical  variables  were  described  in  absolute  and 

relative  frequency.  The  SES  indicator  score  was  calculated  using  Principal  Component 

Analysis. Before applying the hypothesis tests, the normality of continuous data was analyzed 

by assessing kurtosis and skewness (high when ± 2). Differences at baseline between control 

and intervention groups were evaluated using the Chi-square test (categorical variables) and 

mixed regression models (continuous variables), accounting for clustering data.

Missing data were inspected for PA and ST psychosocial items and household items 

among participants who answered the questionnaire at the baseline (n = 921) and follow-up (n 

= 734). A mean of 1.5% and 0.9% of missing data were observed at the baseline and follow-

up, respectively, among 83 items. The variable with the highest missing data had 4% (item 

eight of the PA outcome expectations scale – the students would sleep better if they practiced 

PA)  and  1.7%  (item  three  of  the  parents'  support  for  PA  –  Providing  transport  to  PA 

opportunities) non-response at baseline and follow-up. Visual inspection suggested that non-

responses among the variables were random. Thus, missing data were assumed to be random 

(MAR),  and  a  multiple  imputation  procedure  was  applied  using  the  MICE  (multiple 

imputations by chained equations) algorithm. The predictive mean matching (pmm) method 

imputes  ten  datasets  with  50  iterations  for  higher  precision  (Van  Buuren and Groothuis-

Oudshoorn,  2011).  The set  predictors  for  each item were defined by including correlated 

variables  (≥0.1  Pearson  Correlation)  from  a  pool  with  demographic  variables  and  all 

psychosocial items. The dataset was stratified according to time (pre-and post-intervention) 

and group (control and intervention) to avoid inserting bias related to group allocation. The 
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procedure was conducted using the "mice" package in R Project for Statistical Computing 

3.5.1 (Van Buuren and Groothuis-Oudshoorn, 2011).

2.6.2 Intervention effect analyses

Three-level  linear  mixed  models  were  performed  to  evaluate  the  effect  of  the 

Movimente intervention  on  the  five  HRQoL dimensions.  All  models  considered  repeated 

measures  (pre-and post-intervention)  nested  within participants,  which were nested within 

schools.  This  hierarchical  structure  was  used  to  consider  the  sampling  design  and  the 

clustered  nature  of  the  data.  As  mixed  models  can  accommodate  unbalanced  data,  all 

available  measures  were  included  in  the  analyses.  The  interaction  term  of  condition 

(intervention vs. control) by time (post- vs. pre-intervention) and the time-invariant covariates 

(i.e., sex, grade, and SES) were included as fixed effects. Sensitivity analyses were performed 

to evaluate potential moderators of the interventions' effect by testing three-way interaction 

terms (condition*time*moderator). The variables sex (Meade and Dowswell, 2016; Esteban-

Gonzalo et  al.,  2019), age  (Meade and Dowswell,  2016), and baseline terciles  of HRQoL 

dimensions  (Hartmann et al., 2010; Casey et al., 2014) were tested as potential moderators 

based on previous evidence. Thus, the slopes of time by the group were computed for each 

level of the moderator variable. Fitted models were evaluated according to the assumptions of 

homoscedasticity  and  residuals  normality.  Conclusions  on  interventions'  effects  were 

conducted by comparing 95% confidence intervals of the post-pre mean differences between 

intervention and control groups. Statistical  analyses were conducted in Stata,  version 14.0 

(StataCorp LP., College Station, TX, USA).

2.6.3 Mediation analyses

A structural  equation modeling  approach was used to  identify whether  changes  in 

MVPA,  ST,  and their  psychosocial  factors  were  mediating  variables  of  the  effect  of  the 

intervention on the five dimensions of HRQoL. The theoretical model is presented in Figure

1.  Mediators  and outcomes  were  treated  as  the  difference  from pre-  to  post-intervention, 

considering the longitudinal nature of the data. Thus, coefficients are interpreted as the effect 

of one academic-year change of the mediator on the changes in HRQoL dimensions.  The 

models were tested according to the statistical procedures of the product of the coefficients 
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(ab path) approach (MacKinnon et al., 2007). The direct effect of the intervention on HRQoL 

(coefficient c') was assessed by controlling the outcome at baseline, possible mediators, sex, 

age, and SES. Subsequently,  the effect of the intervention on the mediators (PA, ST, and 

psychosocial factors), adjusted by these variables at baseline and the other control variables, 

were  assessed  (coefficient  a).  Next,  the  relationship  of  possible  mediators  to  HRQoL at 

follow-up was estimated (coefficient b), adjusted for condition (intervention versus control), 

HRQoL, and mediators at baseline, as well as other control variables. Finally, for variables 

that presented significant coefficient b, the product of the coefficients (coefficient ab) was 

calculated to determine if there were indirect effects. This technique confirms mediation when 

the 95% confidence interval (95% CI) does not include the null value  (MacKinnon et al., 

2007). The variables of PA and ST were standardized (mean[variance] = 0[1]) for modeling. 

The  model  was  tested  using  all  variables  in  manifest  form.  Standardized  scores  were 

calculated  using  the  maximum likelihood  estimation  (ML).  In  addition,  to  avoid  bias  for 

continuous  but  non-normal  outcome  variables,  we  applied  the  Satorra–Bentler  statistic 

correction  (Kline,  2015).  Such  modeling  was  conducted  over  the  ten  multiple  imputed 

datasets, and the estimated parameters were pooled by applying Rubin rules  (Rubin, 1987). 

This procedure was performed using the "sem.mi" function of the "semTools" R package 

(Jorgensen et al., 2018).

Evaluation of the goodness of fit of the models was performed considering several fit 

indexes: the χ2-likelihood ratio statistic, the Comparative Fit Index (CFI), the Tucker-Lewis 

index (TLI), the Root Mean Square Error of Approximation (RMSEA), and the Standardized 

Root Mean Square Residual (SRMR). We also decided to use other evaluation parameters 

since the  χ2 tends to reject reasonably fitting models with large samples, and TLI tends to 

penalize models that estimate many parameters  (Hoyle, 2012). CFI and TLI indicate a good 

model fit for values close to 0.95, while values close to 0.06 and 0.08 suggest a good model 

fit when RMSEA and SRMR are considered, respectively (Hu and Bentler, 1999). Inferential 

analyses were conducted on R version 4.1.0, using the lavaan package version 0.6-8.
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3 RESULTS 
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Abstract
Schools  have  been  the  main  context  for  physical  activity  (PA)  and  sedentary 

behavior (SB) interventions among adolescents, but there is inconsistent evidence on whether 

they also improve dimensions of the health‐related quality of life (HRQoL). The aim of this 

study was to evaluate the effects of a school-based active lifestyle intervention on dimensions 

of HRQoL. A secondary aim was to verify whether sex, age, and HRQoL at baseline were 

moderators of the intervention effect. A cluster-randomized controlled trial was conducted at 
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three control and three intervention schools in Florianopolis, Brazil. All students from 7th to 

9th  grade  were  invited  to  participate.  A  school  year  intervention,  designed  primarily  to 

increase PA and reduce SB, included strategies focused on (i) teacher training on PA, SB, and 

nutrition, and availability of teaching materials related to these contents; (ii) environmental 

improvements (i.e., creation and revitalization of spaces for the practice of PA in school), and 

(iii) education strategies, with the availability of folders and posters regarding PA, SB, and 

nutrition.  Participants  and the research staffs were not blinded to group assignment,  but a 

standardized evaluation protocol was applied at baseline and after the intervention (March and 

November 2017) using the KIDSCREEN‐27 to assess HRQoL across five dimensions. Mixed 

linear models were performed to evaluate the effect of the Movimente intervention on the five 

HRQoL dimensions. Of the 921 students who answered the questionnaire at baseline, 300 and 

434 completed the study in control and intervention groups, respectively (dropouts: 20%). 

The results revealed no significant effects of the intervention on any HRQoL dimensions. A 

reduction of the school environment dimension was observed in both the control (-2.44; 95% 

CI:  -3.41  to  -1.48)  and  intervention  groups  (-2.09;  95% CI:  -2.89  to  -1.30).  Sensitivity 

analyses showed that students in the highest baseline tertiles of HRQoL in any dimension had 

a reduction in their respective scores from pre- to post-intervention in both school groups. In 

conclusion, our results demonstrated no intervention effect on HRQoL dimensions and those 

students with the highest levels of HRQoL at baseline on all dimensions reduced from pre to 

post-intervention.

Keywords: Physical  activity,  sedentary behavior,  health  status,  clinical  trial,  school-based 

intervention, students

Trial  registration: The  trial  is  registered  at  the  Clinical  Trial  Registry  (Trial  ID: 

NCT02944318; date of registration: October 18 2016)

 

Introduction 
Health-related quality of life (HRQoL) is defined as a construct that measures global 

well-being,  encompassing the physical, emotional, mental, social,  and behavioral domains 

(Ravens-Sieberer  et  al.,  2006).  Although  adolescents  generally  perceived  a  good  health, 

previous longitudinal studies have found that total HRQoL decreases throughout adolescence 

(Esteban-Gonzalo et al., 2019; Langeland et al., 2019; Sánchez-Oliva et al., 2019). Therefore, 
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there is a need to develop strategies to sustain and improve  HRQoL throughout adolescence 

(Wu et al., 2017; Marker et al., 2018).

Evidence  has shown that  physical  activity  (PA) and sedentary behavior  (SB) are 

associated with HRQoL among adolescents (Jalali-Farahani et al., 2016; Wong et al., 2017; 

Lee et al., 2019). For instance, after two years of follow-up, Sánchez-Oliva and colleagues 

found that adolescents who increased their SB had a greater decrease in HRQoL compared to 

those who changed to active profiles (Sánchez-Oliva et al., 2019). Thus, the development of 

school-based interventions to promote active lifestyles may be an effective way of improving 

the HRQoL of adolescents (Wu et al., 2017). 

Few studies have examined the effect of the interventions on the HRQoL among 

healthy adolescents, with the results of existing studies inconsistent (Wu et al., 2017; Marker 

et al., 2018). A systematic review observed that only three out of thirty-one studies assessed 

the effect of the school-based PA interventions on adolescents' HRQoL (Wu et al., 2017). In 

addition, a recent meta-analysis found that PA interventions positively impact HRQoL, but of 

the nineteen intervention studies included, only four were developed with apparently healthy 

children  and  adolescents  (Marker  et  al.,  2018).  When  considered  these  PA school-based 

interventions individually, the results have found inconsistent effects on specific dimensions 

of HRQoL (Hartmann et al., 2010; Azevedo et al., 2014; Casey et al., 2014; Ha et al., 2015). 

For instance, PA strategies that were incorporated into physical education classes, and linked 

to  PA  opportunities  outside  school  had  a  positive  effect  on  the  physical  well-being  of 

Australian girls (Casey et al., 2014). On the other hand, an intervention involving strategies of 

teacher training on rope skipping, accessibility of resources, and active school recess was not 

effective for increasing physical well-being, but improved the autonomy and parent’s relation 

among adolescents of Hong Kong (Ha et al., 2015). In addition, interventions to promote PA 

and reduce  SB at  schools,  such as  providing  dance  mat  systems (Azevedo  et  al.,  2014), 

additional physical education classes, and breaks during academic lessons (Hartmann et al., 

2010; Casey et al., 2014), have presented a positive effect on the psychological well-being of 

adolescents. The effect of school-based interventions on the dimensions of peers and social 

support and school environment has been seldom studied, and no effects on these HRQoL 

dimensions have been observed (Azevedo et al., 2014; Ha et al., 2015). Therefore, the effect 

of PA and SB interventions in the specific dimensions of adolescents' HRQoL still requires 

scientific investigation. 
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Furthermore, it is important to examine individual characteristics that may influence 

changes in HRQoL (Ravens-Sieberer et al., 2006; Casey et al., 2014; Meade and Dowswell, 

2016; Esteban-Gonzalo et al., 2019), which may change the direction and/or strength (i.e., 

moderator variable) of the intervention’ effects. Researchers have proposed interventions that 

seem to be effective “for all” without testing whether the changes in the outcomes occurred in 

all  relevant  subgroups  of  adolescents.  For  instance,  HRQoL can  differ  according  to  sex 

(Meade  and Dowswell,  2016;  Esteban-Gonzalo  et  al.,  2019),  age  (Meade and Dowswell, 

2016), and preceding HRQoL (Hartmann et  al.,  2010; Casey et al.,  2014). Evidence have 

found a sex difference in the change over time in HRQoL, with girls being more prone to a 

reduction in HRQoL scores (Meade and Dowswell, 2016; Esteban-Gonzalo et al., 2019). It 

was  also  observed  that  the  younger  adolescents  presented  significantly  higher  scores  of 

HRQoL  throughout  three  academic  years   compared  to  older  adolescents  (Meade  and 

Dowswell, 2016). In addition, previous findings suggest that adolescents with lower baseline 

HRQoL scores may be more susceptible to positive changes after an intervention (Ravens-

Sieberer et al., 2006; Hartmann et al., 2010; Casey et al., 2014). A study filling these literature 

gaps may also help researchers and practitioners to identify groups of students that should be 

focused during school-based interventions that are aiming to improve adolescents’ lifestyle 

and HRQoL. 

To overcome this existing gap in research, we conducted a multicomponent school-

based intervention (Movimente program) that targeted PA and SB among Brazilian students; 

additional  information,  and  the  results  on  other  behaviors  are  available  online 

(www.movimente.ufsc.br)  and in  previous  publication  (Silva  et  al.,  2020).  In  the  present 

study, we evaluated the effects of this intervention on five dimensions of HRQoL and whether 

sex,  age,  and  HRQoL  at  baseline  were  moderators  of  the  intervention  effect  among 

adolescents. We hypothesized that the intervention would positively influence the dimensions 

of physical well-being, peers and social support, autonomy, and parent’s relation and these 

effects would differ according to sex, age, and the baseline scores of HRQoL.

Methods
Trial design and Participants 

The  Movimente  Program  (the  Portuguese  word  for  movement)  is  a  cluster 

randomized controlled trial, with randomization performed at the elementary school level. A 

detailed  description  of  the  theoretical  background  and  methodological  approach  is  in  a 



46

previous study (Silva et al., 2020). The program was conducted over one school year (March 

to  November  2017).  The  primary  outcomes  of  the  intervention  were  PA  and  SB,  and 

secondary  outcomes  included  the  five  dimensions  of  HRQoL.  The  study  protocol  was 

approved by the Research Ethics Committee (No:1,259,910, CAAE: 49462015.0.0000.0121; 

date: in November 23rd, 2015) and the project was registered in the Clinical Trials database 

(NCT02944318).

After  approval  by the  Board  of  Education  of  the  city  of  Florianopolis  (southern 

Brazil) and recruitment of schools took place in October to November 2015, the inclusion 

criteria of the schools were: a) having elementary school (n = 27); b) have at least two classes 

per grade from the 7th to 9th grade (n = 21); and c) the school could not be undergoing repair 

works during the collection period (n = 18). The 18 schools that met the criteria were invited 

to participate. Seven schools accepted the invitation, one was selected for the pilot study, in 

which the strategies were previously tested, and the other six schools were randomly allocated 

into control and intervention groups, matched by size (two medium schools and one small in 

each group). All students in grades 7th to 9th from the six selected schools who attended the 

first weeks of school (1,427 students) were eligible to be part of the program (intervention = 

796 and control group = 631). Exclusion criteria for students were: a) being mentally and/or 

physically disabled; b) absence during the first three weeks of the school year. Adolescents 

with  disabilities  were  included  and  had  the  possibility  to  benefit  from  the  intervention 

program, as well as the other students. However, we excluded them only from the analyzes as 

the applied instruments were not adequate to this specific  subgroup. Students and parents 

were asked to sign an assent and consent form, and received no incentive to participate in the 

intervention.  Further  details  regarding all  the intervention procedures  can be found in the 

protocol report (Silva et al., 2020) and figure 1.

Intervention

The primary outcomes of the Movimente program were the time of total PA and time 

spent in SB, specifically screen time. Therefore, the strategies were focused to improve these 

outcomes and they comprised three main components: teacher training, active opportunities in 

the school environment, and health education for the school community. 

Teacher training was specifically designed to provide logistic support to teachers of 

general disciplines and physical education, and encourage them to talk about health with their 

students. This strategy was organized in 3 stages: (i) a 4-hour face-to-face meeting, developed 
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at school, to discuss on health issues, PA and SB; (ii) a logistic support via online platform to 

disclose and discuss the activities developed by teachers at classroom; (iii) a face-to-face 2-

hour meeting, developed at the end of the intervention, to discuss barriers, facilitators, and 

intention  to  continue  using activities  in  their  routine.  The second component  were  active 

opportunities  that  were  promoted  in  the  school  environment  with  the  creation  and 

revitalization of spaces for the practice of PA in the school. Each school received a kit of 

sports equipment (e.g., rackets, skipping rope, balls to play basketball, soccer, volleyball) to 

make  available  for  students  during  their  free  time  at  school.  Finally,  health  education 

materials were provided to the school community about the following themes: PA, SB, the 

relation  between  PA  and  academic  performance,  and  eating  habits.  Every  two  months, 

teachers received folders to be discussed in the classroom, and to hand over to the students, 

which  in  turn  should  be  delivered  to  their  parents.  In  addition,  at  the  beginning  of  the 

intervention, the school principals received four posters to be placed on school murals.

The strategies were expected to impact physical well-being, as the three components 

aimed to encourage students to improve PA and reduce SB, and consequently, improve how 

well and physically fit the student felt.  Moreover, it  was expected that there would be an 

effect  on  the  dimension  of  peers  and  social  support,  since  the  strategies  highlighted  the 

importance of social relations with friends, as well as stimulated teachers to provide social 

support related to PA practice. For instance, teachers were encouraged to develop classroom 

activities with the educational materials of the intervention, which contained messages that 

encouraged  the  relationship  between  friends  (e.g.,  The  practice  of  PA  can  provide 

opportunities for talks with your friends; Reduce time on screens can provide more time with 

your friends).  Regarding the autonomy and parent relation,  some strategies,  mainly in the 

educational component, highlighted the importance of the interactions between parents/family 

and students, as well as how parents could support their  child/adolescent to become more 

physically active. Despite a lower intensity, it was also expected that the strategies could have 

an effect on the dimensions of psychological well-being and school environment, since the 

teachers were encouraged to discuss some psychosocial determinants of PA and SB, as well 

as there was the availability of new spaces and equipment for PA practice. Due to strategies 

focused  on  disseminate  information  regarding  healthier  changes  on  lifestyle  and  social 

interactions, positive effects on HRQoL dimensions may emerge independently of changes on 

PA and SB. Details of strategies of the Movimente Program are provided in supplementary 

material, and in previous publication (Silva et al., 2020).
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The  strategies  were  developed  to  reach  all  eligible  students  of  the  intervention 

schools, independently of their characteristics as sex, age, or level of HRQoL at baseline. 

Students of control schools continued with their traditional schedule, which included physical 

education classes twice a week. After the intervention period, the control schools received all 

materials  of  the  intervention.  Additionally,  a  mixed-method  evaluation  was  conducted  to 

analyze the implementation of the three program components in the intervention schools. In 

summary,  this  mixed-method  evaluation  was  conducted  considering  both  qualitative  and 

quantitative measures of the intervention students, as well as their  teachers and parents at 

follow-up.  A  detailed  description  of  the  implementation  evaluation  will  be  performed 

furthermore.

The theoretical basis for the development of the intervention, followed the structure 

of the program schools promoting health (HPS) (Langford et al., 2014) and the theories of 

behavior  change:  (i)  socio-ecological  (Sallis  et  al.,  2006),  (ii)  social-cognitive  (Bandura, 

2004) and (iii) transtheoretical (Marcus and Simkin, 1994). 

  

Outcome measures

Pre-intervention  baseline  (March/April  2017)  and  post-intervention 

(November/December 2017) measurements occurred at school during class hours. Students 

answered  a  standardized  questionnaire  which  was  guided  and  explained  by  a  trained 

researcher, with two other researchers in the room to support students. 

Health-related quality of life

The HRQoL was measured using Kidscreen-27. This instrument was developed in a 

large  project  in  13 European countries,  showing Intraclass  Correlation  Coefficients  (ICC) 

ranging between 0.61 and 0.74 (Ravens-Sieberer et al., 2006). The instrument comprises five 

dimensions  of  HRQoL:  Physical  Well-Being  (n=5),  Psychological  Well-Being  (n=7), 

Autonomy & Parent Relation (n=7), Peers & Social Support (n=4) and School Environment 

(n=4), the instrument has 27 questions with five response options, according to intensity (not 

at all, slightly, moderately, very, extremely) or frequency (never, almost never, sometimes, 

almost always, always). The scores for each dimension are reported as t-values, ranging from 

0  to  100.  Higher  scores  indicate  better  HRQoL  (Ravens-Sieberer  and  Kidscreen  Group 

Europe, 2016). Reliability was tested in the pilot study of the Movimente program and the 
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Intraclass Correlation Coefficients were observed to range from 0.71 to 0.78 between HRQoL 

dimensions (Silva et al., 2020).

Moderators and Covariates

Students reported their sex (male or female), age (completed years), grade (seventh 

to nineth), and answered to a checklist of the ownership of household items according to the 

Brazilian Economic Classification Criteria (e.g. number of cars, refrigerators, and computers). 

These items were used to estimate an asset index by applying Principal Component Analysis, 

which is a proxy of socioeconomic status (SES) (Vyas and Kumaranayake, 2006). The SES 

score ranged from zero to fifteen, with higher values referring to greater family wealth. In 

addition, as there is no classification recommended by the Kidscreen group regarding HRQoL 

scores, baseline terciles values of HRQoL dimensions were considered for analysis.

Analyses

Sample  characteristics  were  described  using  mean  and  standard  deviation  for 

continuous variable, and absolute and relative frequency for categorical variables. Student’s t-

tests and Pearson's chi-squared tests were applied to compare control and intervention groups 

at baseline, and to compare the baseline sample with dropouts. 

Three-level  linear  mixed  models  were  performed  to  evaluate  the  effect  of  the 

Movimente  intervention  on  the  five  HRQoL dimensions.  All  models  considered  repeated 

measures (pre- and post-intervention) nested within participants, which were nested within 

schools.  This  hierarchical  structure  was  used  to  consider  the  sampling  design  and  the 

clustered  nature  of  the  data.  As  mixed  models  can  accommodate  unbalanced  data,  all 

available measures were included in analysis. The interaction term of condition (intervention 

vs control)  by time (post-  vs pre-intervention)  and the time invariant  covariates  (i.e.,  sex, 

grade  and  SES)  were  included  as  fixed  effects.  Sensitivity  analyses  were  performed  to 

evaluate  potential  moderators  of  the  interventions’  effect  by  testing  tree-way interactions 

terms (condition*time*moderator). The variables sex (Meade and Dowswell, 2016; Esteban-

Gonzalo et  al.,  2019),  age (Meade and Dowswell,  2016) and baseline  terciles  of HRQoL 

dimensions (Hartmann et al., 2010; Casey et al., 2014) were tested as potential moderators 

based on previous evidence. Thus, the slopes of time by group were computed for each level 

of  the  moderator  variable.  Fitted  models  were  evaluated  according to  the assumptions  of 

homoscedasticity and residuals normality. Conclusions on interventions effect was conducted 
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by comparing 95% confidence intervals of the post-pre mean differences between intervention 

and control groups. Statistical analyses were conducted in Stata, version 14.0 (StataCorp LP., 

College Station, TX, USA).

Figure  1 –  CONSORT flow diagram of  recruitment,  randomization,  and participation  of 

schools and adolescents in the Movimente study.
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Results
Recruitment and baseline measures

Six out of 18 eligible schools indicated interest in the study, and three were randomly 

assigned for each condition. Of the 1,427 eligible students (control: 631; intervention: 796), 

921 students participated of the baseline measures (control: 383; intervention: 538), and 734 

(control:  300;  intervention:  434)  completed  the  study  (dropouts:  20%).  At  baseline,  370 

adolescents  did not  deliver  the consent  form, 58 refused to  participate  in  the Movimente 

Program, and 78 were absent from school. At follow-up, a total of 187 adolescents were not 

assessed: 178 because of being absent, and 9 students refused to participate. 

At  baseline,  the  majority  of  students  were  girls  (control:  52.7%;  intervention: 

51.1%), and students aged from 10 to 13 years old (control:  60.9%; intervention:  64.7%) 

(Table 1). The dimensions of HRQoL ranged from 43.8 (± 10.0, physical) to 49.6 (± 10.5, 

peers) for control schools, and 44.1 (± 9.7, physical) to 49.8 (±10.3, peers) for intervention 

schools. There were no differences between intervention and control schools in any variables 

at baseline. Dropouts were older, and presented lower scores of HRQoL than participants who 

completed the trial (p<0.05, Table 1).  

Intervention Effects

As shown in Table and Figure 2, the adjusted mean of the school dimension reduced 

for  both  control  group  (-2.45;  95%  CI:  -3.41  to  -1.48;  effect  size:  -0.26)  as  for  the 

intervention  group  (-2.09;  95% CI:  -2.89  to  -1.30;  effect  size:  -0.22),  but  there  was  no 

difference between groups. Sensitivity analyses showed that students of the highest baseline 

terciles of all HRQoL dimensions reduced their HRQoL scores from pre- to post-intervention 

in both control  and intervention groups (Figure 3 and Supplementary material).  However, 

time (pre-post difference) by condition (intervention or control group) interaction effects did 

not vary between sexes, age groups and terciles of baseline HRQoL. 

Discussion
We hypothesized that our school-based active lifestyle intervention would positively 

influence the HRQoL dimensions of physical well-being, peers and social support, as well as 

the autonomy and parent’s relation; and these effects would differ according to sex, age, and 

the previous level of HRQoL.  However, our analyses revealed no significant effects of the 
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intervention on any HRQoL dimensions, but we found that the level of HRQoL at baseline 

was  a  moderator  for  the  pre-post  changes  in  all  dimensions  among  both  control  and 

intervention conditions. Previous school-based interventions have found inconsistent evidence 

about effects  on HRQoL (Hartmann et  al.,  2010; Finkelstein et  al.,  2013; Azevedo et  al., 

2014; Casey et al., 2014; Quaresma et al., 2014; Ha et al., 2015), which suggests that, owing 

to the multidimensionality of HRQoL, strategies to promote PA and reduce SB may not be 

enough to generate significant changes in the dimensions of HRQoL among adolescents.

Our  results  were  distinct  from a  previous  meta-analysis,  which  showed  that  PA 

interventions  had  a  positive  effect  on  global  HRQoL;  however,  it  included  studies  with 

healthy and chronic illness adolescents (Marker et al., 2018). When considered intervention 

effects on different HRQoL dimensions of healthy adolescents,  findings are not consistent 

(Hartmann et al.,  2010; Finkelstein et al.,  2013; Azevedo et al.,  2014; Casey et al.,  2014; 

Quaresma et  al.,  2014;  Ha et  al.,  2015).  Regarding the physical  well-being dimension of 

HRQoL, Casey and colleagues  found that  PA strategies  for girls,  into physical  education 

classes and linked to PA opportunities outside school, provided positive effects, preventing 

the  reduction  of  this  dimension in  the  intervention  group (Casey et  al.,  2014).  However, 

studies combining both sexes have not shown significant effects on the physical well-being 

dimension of HRQoL (Hartmann et al., 2010; Finkelstein et al., 2013; Azevedo et al., 2014; 

Ha et al., 2015). A possible explanation for these results is that interventions did not have 

significant  effects  on the PA outcomes and, consequently,  it  was not able to improve the 

physical  HRQoL of  adolescents  (Azevedo  et  al.,  2014;  Ha et  al.,  2015).  Moreover,  it  is 

possible  that  school-based  interventions  may  not  have  significant  effects  on  healthy 

adolescents, or in subgroups that are less susceptible to reduce this dimension over time, since 

they  already  evaluate  themselves  with  good  physical  HRQoL,  which  may  mean  that 

meaningful improvement is harder to achieve or that changes may be perceived in the long 

term from sustained chronic effects (Hartmann et al., 2010).

According our knowledge, only two previous studies evaluated the effects  of PA 

interventions  on peers and social  support  dimension among healthy adolescents,  and both 

found no significant effects (Azevedo et al., 2014; Ha et al., 2015), which are aligned with our 

findings.  On  the  other  hand,  the  authors  showed  that  strategies,  including  rope  skipping 

programs and dance mat systems, were able to positively change the dimension of autonomy 

and parent’s relation (Azevedo et al., 2014; Ha et al., 2015). Possibly, the lack of effect on 

these two HRQoL dimensions may be related to some barriers that prevented the successful 
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implementation  of  the  program  strategies.  Despite  the  fact  that  the  present  intervention 

included strategies aimed to improve the parents’ and peers’ support for PA, the evaluation of 

the program's implementation found little engagement by parents and students in developing 

the strategies (data not shown). Furthermore, the dimension of autonomy and parent’s relation 

also  considers  aspects  regarding  the  perceived  autonomy  of  the  adolescents,  including 

financial. Considering that HRQoL was not a primary outcome of the Movimente program, 

specific strategies for improving different types of autonomy were not considered. Therefore, 

future interventions that establish HRQoL as primary outcome may consider these dimensions 

for development of intervention strategies, aiming to make adolescents more autonomous, as 

well as to consider aspects that improve the implementation of strategies. The involvement of 

parents and friends, and the implementation of specific PA such as sports, dance, and others 

for boys and girls may also improve the effectiveness of interventions, as preference for PA 

types may differ according to sex (Bertuol et al., 2020), as well as its relation with HRQoL 

dimensions (Costa et al., 2020). 

Considering the possible moderators, adolescents with higher baseline HRQoL had a 

reduction  in  their  respective  outcomes  in  both  intervention  and  control  groups.  To  our 

knowledge, no studies evaluated baseline HRQoL level as a possible moderator of the effect 

of  the  intervention  on  HRQoL dimensions.  A  possible  explanation  for  our  results  is  the 

context  in  which  students  lived  at  the  time  of  data  collection.  The  post-intervention 

measurement coincided with the end of the school year, with academic assessments that may 

have  negatively  influenced  the  HRQoL of  adolescents  (García-Moya et  al.,  2019).  When 

considered  intervention  effects  on HRQoL dimensions  according  sex and age  groups,  no 

significant  difference was found between groups.  Previous  findings suggest that  girls  and 

older adolescents were more susceptible to present less HRQoL scores when compared with 

their peers (Meade and Dowswell, 2016; Esteban-Gonzalo et al., 2019), which indicates these 

two  subgroups  as  more  likely  to  improve  HRQoL  scores  (Ravens-Sieberer  et  al.,  2006; 

Hartmann et al., 2010; Casey et al., 2014). However, our intervention has not confirmed these 

hypotheses, thus it is important that future studies to evaluate which groups of adolescents 

that should be focused during school-based interventions aiming to improve HRQoL. 

Collaborating with this finding, there was also a reduction on school environment 

dimension in both intervention and control groups. Two previous interventions that evaluated 

the effects of PA strategies on school environment dimension found no significant effects 

(Azevedo et al., 2014; Ha et al., 2015). However, a comparison with our results should be 
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made carefully because studies were different in the types of intervention strategies used and 

the social context of schools. Probably, this reduction occurs because the dimension of school 

environment explores the perception of the student about their cognitive ability, learning and 

concentration,  which  may be negatively  influenced by the end of the academic  year.  For 

instance, longitudinal evidence has presented a reduction on school environment dimension, 

as  well  as  an  increase  on  emotional  problems  among  adolescents  from  final  years  of 

elementary  school  (García-Moya et  al.,  2019).  Also,  the authors  observed that  the  school 

environment dimension is linked to emotional problems in early adolescence (García-Moya et 

al.,  2019), supporting our previous argument.  Thus, it  is notable that the current evidence 

highlighted the need for a school environment that provides strategies to promote well-being 

to students.

Strengths and Limitations

 Although previous studies have evaluated the effect of the interventions on HRQoL, 

as far as are aware, this is the first school-based intervention exploring the effect of active 

lifestyle  strategies  on different  dimensions  of HRQoL among adolescents  from a middle-

income country.  Moreover,  we conducted sensitivity analysis to evaluate the effect of the 

intervention among potential moderators, an important issue that was previously highlighted, 

since the strategies could have a different impact depending on the individual characteristics 

of adolescents. Limitations of the current study should be recognized and addressed in future 

interventions. First, HRQoL was not the primary outcome of the Movimente Program, which 

may have been related to the non-significant effect on the dimensions. Although our strategies 

have comprised some aspects of the different dimensions of HRQoL, it seems to have been 

insufficient to change these outcomes. Finally, we carried out post-intervention measures at 

the  end  of  the  school  year,  coinciding  with  the  academic  assessments  that  may  have 

negatively influenced the HRQoL of adolescents.

Implications for research and practice 

Although we understand that multicomponent interventions are extremely necessary 

to improve the different aspects of health, the focus on more than one target outcome, and 

more than one theory in the same intervention may be complex to obtain substantial changes 

in the outcomes. Therefore, future interventions to improve HRQoL may focus on specific 
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strategies for its dimensions, with the possibility of evaluating different arms of interventions 

to compare scenarios and strategies focused on each dimension. In this regard, behavioral 

theories are important tools in the planning and implementation of these strategies, and how 

the changes on lifestyle behaviors may help HRQoL dimensions. In addition, it is important to 

consider the different levels of HRQoL of students since they tend to respond in different 

ways. Finally, considering that there is a tendency to reduce the dimensions of HRQoL over 

time, the school community must be careful in maintaining a healthy school environment that 

provides psychological well-being to students during the school year.

Conclusion 
The Movimente Program had no effect on HRQoL dimensions, and we observed that 

the level of HRQoL reduced from pre to post-intervention among those with higher HRQoL 

at the baseline. However, there was also no intervention effect on the changes of HRQoL 

dimensions, considering the possible moderators.  
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Table 1 - Students’ characteristics at baseline according to group (intervention and control) and in participants and dropouts 
of the Movimente Program, 2017

Participants (n=734)
Dropouts 
(n=187)

p-value
Control (n=383)

Intervention 
(n=538)

p-value

Sex n (%) n (%) n (%) n (%)

Boys 356 (48.5) 88 (47.1)
0.725

181 (47.1) 263 (48.9) 0.626

Girls 378 (51.5) 99 (52.9) 202 (52.7) 275 (51.1)

Age

10 to 13 477 (65.1) 103 (55.4)
0.014

232 (60.9) 348 (64.7) 0.241

14 to 16 256 (34.9) 83 (44.6) 149 (39.1) 190 (35.3)

SES (mean±SD) 4.9 (1.8) 4.8 (1.8) 0.507 4.9 (1.9) 4.9 (1.8) 0.867

HRQoL n M (±SD) n M (±SD) n M (±SD) n M (±SD)

Physical 727 44.3 (10.1) 185 42.4 (8.7) 0.018 378 43.8 (10.0) 534 44.1 (9.7) 0.748

Psychological 720 46.1 (11.4) 182 43.9 (11.8) 0.017 372 45.6 (12.5) 530 45.8 (10.8) 0.864

Autonomy and Parent’s relation 724 47.1 (8.9) 179 45.4 (9.9) 0.035 372 46.5 (9.9) 531 46.9 (8.5) 0.558

Peers and Social support 727 50.3 (10.2) 185 47.3 (10.6) <0.001 378 49.6 (10.5) 534 49.8 (10.3) 0.721

School 725 48.8 (9.0) 183 46.3 (8.9) 0.004 377 48.3 (9.4) 531 48.4 (8.6) 0.946

P-value estimated using the Chi-square test for categorical variables and independent t-test for continuous variables; SES was the 
variable with the highest missing data (n=86).



57

Table 2 – Effects of the Movimente Program on dimensions of HRQoL among total sample.

Dimensions Estimates
Baseline mean Follow-up mean 𝛽 (95% CI) Delta (%) Effect Size

Physical Well-being
Control 44.1 44.0  -0.14 (-1.13,0.86) -0.31 -0.01
Intervention 44.1 43.5  -0.58 (-1.40,0.24) -1.31 -0.06
Psychological Well-being
Control 46.0 45.0  -1.09 (-2.23,0.04) -2.38 -0.09
Intervention 45.7 43.5  -2.23 (-3.16,-1.29) -4.87 -0.19
Autonomy and Parent’s Relation
Control 46.9 46.1  -0.83 (-1.79,0.13) -1.77 -0.09
Intervention 47.0 46.1  -0.89 (-1.69,-0.10) -1.90 -0.10
Peers and Social Support
Control 49.9 50.0 0.04 (-1.19,1.26) 0.07 0.00
Intervention 49.9 49.1  -0.77 (-1.79,0.24) -1.55 -0.07
School Environment
Control 48.6 46.2   -2.45 (-3.41,-1.48) -5.03 -0.26
Intervention 48.5 46.4  -2.09 (-2.89,-1.30) -4.32 -0.22
Linear mixed models were used to calculate baseline and follow-up means, adjusted for sex, age, grade, SES, and HRQoL
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Figure 2.  Effect of the Movimente Program on dimensions of HRQoL among total 

sample. 
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Figure 3. Effect of the Movimente Program on dimensions of HRQoL according the 

terciles (T1: lower; T2: medium; T3: highest) of HRQoL at baseline
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Abstract 
Background: Experimental  data  assessing  the  mediation  of  PA  and  ST  on  the 

relationship between school-based interventions and adolescents’  health-related quality of life 

(HRQoL) is required to understand the complex pathways toward effective health promotion. 

We  evaluated  the  direct  and  indirect  effects  of  changes  in  PA,  ST,  and  their  psychosocial 

determinants  (self-efficacy,  outcome  expectations,  and  social  support)  on  the  HRQoL 

dimensions.

Methods:  A  cluster-randomized  controlled  trial  was  performed  in  Brazil  over  an 

academic  year  (March-November/2017).  Six out  of  eighteen  eligible  schools  agreed  to 

participate  in  the  research,  three  for  each  condition  (intervention  vs. control).  Among 1,427 

eligible students, 921 (intervention=538) participated at the baseline. The intervention included 

teacher  training  on  PA  and  ST,  educational  strategies  through  the  availability  of 

pamphlets/posters, and environmental improvements to create/revitalize spaces for PA in school. 

Validated  questionnaires  measured  HRQoL,  PA, ST,  and their  psychosocial  determinants.  A 

structural equation model examined the direct/indirect effects.

Results: 694 students completed all measures at baseline and follow-up (girls=52%, age 

mean=13.0). There were no significant indirect effects. We found the following direct effects: 

(i)PA self-efficacy (b=0.072, p=0.026), PA outcome expectations (b=0.135, p<0.001), parents 

support for PA (b=0.086, p=0.008), and peers support for PA (b=0.075, p=0.022) on physical 

well-being;  (ii)PA  self-efficacy  (b=0.074,  p=0.024),  PA  outcome  expectations  (b=0.086, 

p=0.009),  parents  support  for  PA  (b=0.070,  p=0.034),  and  family  support  for  reducing  ST 

(b=0.121, p<0.001) on psychological well-being; (iii)ST self-efficacy (b=0.079, p=0.022), and 

friends support for PA (b=0.095, p=0.006) on peers & social support; (iv)parents support for PA 

(b=0.140, p<0.001) on autonomy & parent’s  relation;  (v)PA outcome expectations  (b=0.089, 

p=0.010),  friends support  for PA (b=0.138, p<0.001);  and ST (b=0.081, p=0.025) on school 

environment.

Conclusions: Although the observed effects were not due to the intervention, changing 

self-efficacy,  outcome expectations,  and social  support related  to PA and ST might  improve 

HRQoL, suggesting that future interventions may target these psychosocial determinants.
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Introduction
Multidimensional elements of children and adolescents' health and well-being have been 

a global priority for health promotion (United Nations, 2016), such as health-related quality of 

life (HRQoL) (Ravens-Sieberer et al., 2006). Nonetheless, several adverse health outcomes (e.g., 

bullying,  stress,  and  depression)  are  increasing  among  younger  people  and  further  in  life 

(Mojtabai et al., 2016; Kandola et al., 2020; Murray et al., 2020), and well-being has deteriorated 

over adolescence (Esteban-Gonzalo et al., 2019; Langeland et al., 2019). Different factors have 

potentially harmful effects on HRQoL among children and adolescents, such as low physical 

activity (PA) and high screen time (ST) (Hinkley et al., 2014; del Pozo-Cruz et al., 2019; Stiglic 

and Viner, 2019). On the other hand, a longitudinal study tracking two cohorts of Australian 

children aged 0 to 5 years showed that those who increased PA and maintained low ST levels 

four years later presented better scores for HRQoL (del Pozo-Cruz et al., 2019). These findings 

suggest that using intervention strategies to improve PA and reduce ST might help to enhance 

both global and specific HRQoL dimensions, but the evidence is still incipient (Wu et al., 2017; 

Neil-Sztramko et al., 2021). 

According to the social-cognitive theory, well-being can also be influenced by a core set 

of psychosocial determinants, including self-efficacy, outcome expectations, and social support 

(Bandura, 2004). Evidence showed that children and adolescents with a better sense of general 

self-efficacy, such as presenting confidence to stick to their aims and accomplish their goals, 

presented better HRQoL (Otto et al., 2017; Haraldstad et al., 2019; Mikkelsen et al., 2020). In 

addition, studies demonstrated that higher general (Otto et al., 2017; Gomes et al., 2020) and PA-

specific social support (Tilga et al., 2021) were associated with better HRQoL. Moreover, recent 

evidence highlighted the relevance of multicomponent  lifestyle  interventions to incorporate  a 

broader context beyond the individual, such as strategies involving family and the schools' social 

and physical environment, especially in low-middle income countries (LMIC) (Liu et al., 2022).

Evaluating the mediation variables is a relevant way to understand the mechanisms that 

might  explain  the  interventions'  effect  on  HRQoL,  such  as  changes  in  behaviors  and 

psychosocial determinants. For instance, in a 2-year school-based intervention, PA social support 

mediated the effect of the intervention on HRQoL among Portuguese adolescents (Quaresma et 

al., 2014). Another study found that the effect of an intervention on psychological well-being 

was mediated by reducing ST among Australian boys  (Lubans et  al.,  2016a). However,  it  is 
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unclear whether interventions to decrease ST or improve PA and their psychosocial determinants 

impact the HRQoL among adolescents from LMIC. Therefore, identifying which mechanisms 

explain the effect of interventions on HRQoL through mediator variables provides evidence on 

which  psychosocial  factors  and  strategies  should  be  prioritized  in  health  and  well-being 

interventions. Based on these gaps, our primary aim was to investigate whether changes in PA, 

ST, and psychosocial determinants (self-efficacy, outcome expectations, and family, friends, and 

teachers'  support)  mediate  the  effect  of  a  multicomponent  intervention  on  the  different 

dimensions of HRQoL among adolescents. The secondary goal was to evaluate whether changes 

in the proposed mediators directly affect the HRQoL dimensions. 

Methods
Trial design

This study is a cluster-randomized controlled trial where the school was the primary unit 

of randomization, carried out over one school year (March to December 2017). The main goal of 

this intervention (called  Movimente Program) was to promote PA and reduce adolescents’ ST. 

The  design,  methods,  and  flowchart  of  study  participants  were  described  in  previous 

publications, based on the recommendations of the Consolidated Standards of Reporting Trials 

(CONSORT) (Silva et al., 2020; Bandeira et al., 2021). The study was approved by the National 

Research  Ethics  System  (protocol  number:  1.259.910;  CAAE:  49462015.0.0000.0121;  date: 

November  23,  2015)  and  registered  in  Clinical  Trials  (NCT02944318;  date  of  registration: 

October 18, 2016). 

Participants

The  Movimente program  was  developed  in  Florianopolis,  Southern  Brazil.  Eligible 

schools should have elementary classes, at least two classes per grade from 7 th to 9th grade, and 

an environment  available  for  physical  education  classes during the trial.  A total  of eighteen 

schools were eligible, representing 50% of all elementary schools in the municipality. Seven out 

of eighteen invited schools accepted to participate in the study. The smaller school (six classes) 

was selected for the pilot study. The other six were matched according to the number of classes 

(from seven to thirteen) and geographic location (North and South), then randomly allocated into 

control and intervention conditions. All students who attended the first three weeks of school 

were eligible to participate in the study (total = 1,427; intervention = 796 and control = 631). 
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Interventions

All  rationale  and  description  of  the  Movimente  program  strategies  were  previously 

described  (Silva et  al.,  2020),  including how strategies  addressed dimensions of the HRQoL 

(Bandeira et al., 2021). Briefly, the strategies were based on the following theories of behavior 

change and frameworks: (i) social-cognitive (Bandura, 2004); (ii) socio-ecological (Sallis et al., 

2006); (iii) transtheoretical (Marcus and Simkin, 1994); and (iv) WHO health-promoting school 

framework (Langford et al., 2014). Thus, the strategies of the Movimente program comprised of 

three main components: (i) teacher training, which was specifically designed to provide logistic 

support  to  teachers  of  general  disciplines  and  physical  education  (training  on  health  issues, 

physical activity, and sedentary behavior, availability of teaching materials and discussion group 

on  text  messaging  apps);  (ii)  environmental  improvements,  with  changes  in  the  school 

environment (creation and revitalization of spaces for the practice of PA in school); and (iii) 

educational strategies regarding health issues (diet, PA, and ST), with the availability of four 

posters to be placed on school murals and four pamphlets to distribute among students, aiming to 

reach their parents. Control schools remained with their traditional schedule. After the end of the 

intervention, all control schools received the same materials delivered to the intervention group. 

The implementation of the intervention strategies was evaluated through qualitative and 

quantitative data from students, teachers, and parents involved in the program (da Silva Bandeira 

et  al.,  2021). In summary,  teachers  presented a more positive perception of the intervention, 

whereas most students and parents have not perceived the implemented strategies. The lack of 

engagement from the entire school community and the teachers' busy schedules were the main 

barriers that prevented the successful implementation of the intervention  (da Silva Bandeira et 

al., 2021). 

Outcomes

The variables were measured at two moments of the academic year: in the baseline period 

(March/April 2017) and post-intervention (November/December 2017). For obtaining data, the 

research staff administered a standardized questionnaire in class during school hours over a mean 

time of 90 minutes.  Trained researchers provided further information about each question to 

facilitate  the  survey  completion.  The  questionnaires  can  be  accessed  online 

(movimente.ufsc.br/en/questionarios).  Participants  and the  research  staff  were  not  blinded  to 

group assignment, but a standardized evaluation protocol was applied at both time points. 



66

Health-related Quality of Life

We  used  the  Kidscreen-27  questionnaire  to  evaluate  the  five  HRQoL  dimensions: 

Physical Well-Being (n = 5 items), Psychological Well-Being (n = 7 items), Autonomy & Parent 

Relation (n = 7 items), Peers & Social Support (n = 4 items), and School Environment (n = 4  

items)  (Ravens-Sieberer  and  Kidscreen  Group  Europe,  2016).  The  instrument  showed 

appropriate  reliability  (ICC ranged from 0.71 [School  Environment]  to  0.78  [Physical])  and 

consistency  (Omega  ranged  from  0.82  [School  Environment]  to  0.91  [Psychological])  (da 

Silveira  et  al.,  2021). Items were assessed on a  five-point  Likert  scale,  and the scores  were 

reported  as  t-values  (from 0  to  100),  with  higher  scores  indicating  better  HRQoL  (Ravens-

Sieberer and Kidscreen Group Europe, 2016).  The translated version into Brazilian Portuguese 

and the syntaxes for calculating the scores are available upon request on the official website of 

the Kidscreen group (www.kidscreen.org). 

Physical Activity 

The  PA  was  assessed  using  an  adapted  version  of  the  Self-Administered  Physical 

Activity  Checklist,  an  instrument  that  provided  a  checklist  of  22  moderate  or  vigorous 

activities(Farias Júnior et al., 2012). The students reported whether they usually participated in 

any of the activities, the weekly frequency (1-7 days), and the daily duration (minutes)(Farias 

Júnior  et  al.,  2012;  Barbosa  Filho  et  al.,  2016c).  The total  time  in  PA (minutes/week)  was 

obtained  by  multiplying  the  frequency  and  duration  of  all  activities.  Test-retest  reliability 

provided adequate parameters (ICC=0.69; Spearman rho=0.68)(Silva et al., 2020). 

Screen Time

Based on the Youth Risk Behavior Survey Questionnaire (Guthold et al., 2010; Malta et 

al., 2014) and validated for the Brazilian population (Cohen's Kappa  from 0.61 [TV] to 0.76 

[videogames]) (Guedes and Lopes, 2010), the ST was evaluated using eight questions about the 

time spent: i) watching TV; ii) using a computer; iii) playing games; iv) and using a cellphone. 

Eight response options were recoded as follows: “I do not use...”=0;  <1 h/day=0.5; 1 h/day=1; 2 

h/day=2; 3 h/day=3; 4 h/day=4; and 5 h/day=5; ≥ 6h/day=6 (Bucksch et al., 2016; Bandeira et 

al., 2020b). The average daily time for each device was calculated considering weekdays and 
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weekends (e.g., [((TVweek*5) + (TVweekend*2))/7]) (Silva et al., 2014; Bandeira et al., 2020b); 

then, the total ST was obtained by the sum of the time spent on all devices  (Bucksch et al., 

2016). 

Psychosocial factors 

The PA psychosocial determinants were evaluated through an instrument constructed and 

validated for Brazilian adolescents (ICC ranging from 0.62 [support of parents] to 0.70 [self-

efficacy])  (Farias  Júnior  et  al.,  2011;  Barbosa  Filho  et  al.,  2016c),  except  for  the  outcome 

expectations scale, which was translated and adapted from Saunders and colleagues (Saunders et 

al., 1997). Self-efficacy related to the PA scale included eight items referring to the individual’s 

belief in their ability to perform PA in adverse situations (e.g., lack of company or lack of PA 

places  near  home).  PA outcome expectation  was  evaluated  through  10 items  measuring  the 

students’ perception of the positive and negative expectations about practicing PA. Six items 

measured students’ perception of the frequency with which parents supported (e.g., encouraged, 

commented on, and transported) them to practicing PA. Three scales measured the support of 

friends, teachers, and physical education teachers for PA (five items for each scale). 

The psychosocial determinants of ST reduction (self-efficacy, outcome expectations, and 

family support) were evaluated by an instrument previously validated for Brazilian adolescents 

(Barbosa  Filho  et  al.,  2021),  with  acceptable  values  for  the  construct  validity,  internal 

consistency, and reproducibility (Barbosa Filho et al., 2021). The self-efficacy scale included 11 

items and evaluated the students’ perception of abilities and confidence for reducing their ST. 

Family  support  for  reducing  ST evaluated  students’  perception  of  the  support  of  household 

members for reducing their ST (5 items). The outcome expectations included 12 items on what 

students  expect  from  their  reduced  ST.  Items  were  assessed  on  a  four-point  Likert  scale 

regarding intensity (strongly disagree to agree strongly) or frequency (never to always). For each 

psychosocial determinant, the total score was obtained from the mean of all items, and higher 

scores reflect a better scenario for the practice of PA or for the reduction of ST.

Control variables

Sociodemographic variables were assessed: sex (boys and girls), age, and socioeconomic 

status (SES), obtained through a questionnaire that assessed household items (e.g., number of 
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cars, refrigerators, and computers) as proposed by the Brazilian Economic Classification Criteria 

(Silva et al., 2020). The Principal Component Analysis was used to reduce the set of a correlated 

count of household items to an asset index, ranging from 0 to 15, with higher values referring to 

greater family wealth (Vyas and Kumaranayake, 2006). 

Statistical methods 

We used mean, standard deviation, and frequency to describe the sample characteristics. 

Differences at baseline between control and intervention groups were evaluated using the Chi-

square  test  (categorical  variables)  and  mixed  regression  models  (continuous  variables), 

accounting for clustering data.

Missing data  were inspected for PA and ST psychosocial  items and household items 

among participants who answered the questionnaire at the baseline (n = 921) and follow-up (n = 

734). A mean of 1.5% and 0.9% of missing data were observed at the baseline and follow-up, 

respectively, among 83 items. The variable with the highest missing data had 4% and 1.7% non-

responses  at  the  baseline  and follow-up,  respectively.  Visual  inspection  suggested  that  non-

responses among the variables were random. Thus, missing data were assumed to be random 

(MAR), and a multiple imputation procedure was applied using the MICE (multiple imputations 

by chained equations) algorithm. The predictive mean matching (pmm) method was applied to 

impute  10  datasets  with  50  iterations  for  higher  precision  (Van  Buuren  and  Groothuis-

Oudshoorn,  2011).  The  set  predictors  for  each  item  were  defined  by  including  correlated 

variables  (≥0.1  Pearson  Correlation)  from  a  pool  with  demographic  variables  and  all 

psychosocial items. The dataset was stratified according to time (pre-and post-intervention) and 

group  (control  and  intervention)  to  avoid  inserting  bias  related  to  group  allocation.  The 

procedure was conducted using the “mice” package in R Project for Statistical Computing 3.5.1 

(Van Buuren and Groothuis-Oudshoorn, 2011).

A structural equation modeling approach was used to identify whether changes in PA, 

ST, and psychosocial factors were mediating variables of the effect of the intervention on the 

five  dimensions  of  HRQoL.  The  theoretical  model  is  presented  in  Figure  1.  Mediators  and 

outcomes  were  treated  as  the  difference  from  pre-  to  post-intervention,  considering  the 

longitudinal nature of the data. Thus, coefficients are interpreted as the effect of one academic-

year change of the mediator on the changes in HRQoL dimensions.  The models were tested 
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according to the product of the coefficients (ab path) approach  (MacKinnon et al., 2007). The 

direct  effect  of  the  intervention  on  HRQoL (coefficient  c’)  was  assessed  by controlling  the 

outcome at  baseline,  possible  mediators,  sex,  age,  and SES.  Subsequently,  the  effect  of  the 

intervention on the mediators (PA, ST, and psychosocial factors), adjusted by these variables at 

baseline and the other control variables, were assessed (coefficient a). Next, the relationship of 

possible mediators to HRQoL at follow-up was estimated (coefficient b), adjusted for condition 

(intervention  versus  control),  HRQoL,  and  mediators  at  baseline,  as  well  as  other  control 

variables.  Finally,  for  variables  that  presented  significant  coefficient  b,  the  product  of  the 

coefficients  (coefficient  ab)  was  calculated  to  determine  if  there  were  indirect  effects.  This 

technique confirms mediation when the 95% confidence interval (95% CI) does not include the 

null  value  (MacKinnon  et  al.,  2007).  The  variables  of  PA  and  ST  were  standardized 

(mean[variance] = 0[1]) for modeling. The model was tested using all variables in manifest form. 

Standardized scores were calculated using the maximum likelihood estimation (ML). In addition, 

to avoid bias for continuous but non-normal outcome variables, we applied the Satorra–Bentler 

statistic correction  (Kline, 2015). Such modeling was conducted over the 10 multiple imputed 

datasets, and the estimated parameters were pooled by applying Rubin rules (Rubin, 1987). This 

procedure was performed using the “sem.mi” function of the “semTools” R package (Jorgensen 

et al., 2018).

Evaluation of the goodness of fit of the models was performed considering several fit 

indexes:  the  χ2-likelihood ratio  statistic,  the Comparative  Fit  Index (CFI),  the Tucker-Lewis 

index (TLI), the Root Mean Square Error of Approximation (RMSEA), and the Standardized 

Root Mean Square Residual (SRMR). We also decided to use other evaluation parameters since 

the  χ2 tends to reject reasonably fitting models with large samples, and TLI tends to penalize 

models that estimate many parameters (Hoyle, 2012). CFI and TLI indicate a good model fit for 

values close to 0.95, while values close to 0.06 and 0.08 suggest a good model fit when RMSEA 

and  SRMR  are  considered,  respectively  (Hu  and  Bentler,  1999).  Inferential  analyses  were 

conducted on R version 4.1.0, using the lavaan package version 0.6-8.

[FIGURE 1]
Results

Recruitment  and  retention  are  detailed  in  previous  publications  (Silva  et  al.,  2020; 

Bandeira et al., 2021). Of the 921 students who participated at the baseline, 886 and 694 students 
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presented completed data for all measures at baseline and follow-up, respectively. There were no 

significant differences between both school conditions at baseline (table 1). Dropouts were older 

and presented lower scores on HRQoL dimensions than participants who completed the trial 

(Bandeira  et  al.,  2021).  The range of average HRQoL (0 – 100) dimensions was from 43.8 

(physical) to 49.8 (peers & social support) for control schools and 44.1 (physical) to 49.7 (peers 

& social support) for intervention schools. 

[TABLE 1]
Primary goal 

PA, ST, and their psychosocial determinants were not observed as mediation variables of 

the relationship between the intervention and HRQoL dimensions (ab coefficients equal to zero, 

Table  3).  Except  for  TLI  and  χ2,  according  to  the  provided  criteria,  the  model  presented 

appropriate  goodness-of-fit  indices:  χ2 (df)  = 1093.76 (286),  p  <0.001;  CFI = 0.933;  TLI = 

0.897; RMSEA = 0.068 (Upper 90%CI: 0.075); SRMR = 0.062. 

Secondary goal

The intervention had no impact on the HRQoL dimensions (physical = -0.038, p = 0.244; 

psychological = -0.055, p = 0.099; autonomy & parent's relation = -0.018, p = 0.597; peers & 

social support = -0.028, p = 0.409; school environment = 0.032, p = 0.350), PA (-0.023, p = 

0.414) and ST (0.018, p = 0.585) (Table 2). There was a significant effect of the intervention on 

the support of teachers from general disciplines (0.088, p = 0.004) and physical education (0.072, 

p  = 0.029).  The direct  effects  of  the  intervention  on the  other  MVPA and ST psychosocial 

determinants were not statistically significant (Table 2).    

[TABLE 2]
The increase of PA self-efficacy (b = 0.072, p = 0.026), PA outcome expectations (b = 

0.135, p <0.001), support of parents (b = 0.086, p = 0.008), and friends for practicing PA (b = 

0.075, p = 0.022) was associated with the increase of physical well-being (Table 2). PA self-

efficacy (b = 0.074, p = 0.024), PA outcome expectations (b = 0.086, p = 0.009), parents support 

for PA (b = 0.070, p = 0.034), and family support for reducing ST (b = 0.121, p <0.001) were 

positive associated with changes of psychological well-being. Increased parents support for PA 

was associated to better autonomy & parent’s relation (b = 0.140, p < 0.001). Friends support for 

PA (b = 0.095, p = 0.006) and ST self-efficacy (b = 0.079, p = 0.022) were positively associated 

with changes of peers & social support. The increase of ST (b = 0.081, p = 0.025), PA outcome 
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expectations (b = 0.089, p = 0.010), and friends support for PA (b = 0.138, p < 0.001) was 

associated with the increase of school environment dimension.

[TABLE 3]
Discussion

Our  study  analyzes  the  hypothesis  that  multicomponent  interventions  could  change 

HRQoL through  ST,  PA,  and  their  psychosocial  determinants  among  Brazilian  adolescents. 

However,  we  found  no  significant  mediation  effects  of  these  variables  on  the  relationship 

between intervention and HRQoL. On the other hand, our analyses revealed significant positive 

direct effects as follows: (i) PA self-efficacy on physical and psychological well-being, and ST 

self-efficacy  on  peers  and  social  support;  (ii)  PA  outcome  expectations  on  physical, 

psychological,  and school  environment  dimensions;  (iii)  parents  support for PA on physical, 

psychological,  and  autonomy  &  parent's  relation,  and  family  support  for  reducing  ST  on 

psychological well-being; (iv) friends support for PA on physical, peers & social support, and 

school environment dimensions; (v) and ST on the school environment.

A potential explanation for the nonsignificant mediation was the lack of intervention's 

effect on PA, ST, and psychosocial factors, similar to previous studies (Bandeira et al., 2020b). It 

could  be  explained  by  some  problems  that  prevented  the  successful  implementation  of  the 

strategies (da Silva Bandeira et al., 2021). Our previous study found a gap between the planned 

strategies for the Movimente program and those that reached the students (da Silva Bandeira et 

al., 2021). For instance, our results showed improved teachers' support for PA (both PE and other 

disciplines) after the intervention. Still, it has not been reflected in the students' perception of the 

implemented strategies (da Silva Bandeira et al., 2021) nor the HRQoL dimensions.  Regarding 

the contents taught in the classroom, few teachers and students affirmed that sedentary behavior 

was addressed, while  PA and diet  were the most common themes  (da Silva Bandeira et  al., 

2021). Therefore, the intervention could not change the possible mediators; consequently, there 

were  no  mediating  variables.  This  issue  was  highlighted  by  the  Medical  Research  Council 

guidance on process evaluation  (Moore et al., 2015a), which emphasized that the intervention 

implementation may impact the mechanisms responsible for producing behavior changes (i.e., 

mediators). 

Our secondary goal observed that increased PA self-efficacy was associated with better 

physical  and psychological  well-being.  In contrast,  ST self-efficacy was related to improved 
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peers & social  support.  Adolescents who perceive themselves as competent  and confident to 

improve PA and reduce ST may be more likely to consider self-care attitudes and practices; for  

instance: being active,  healthy, happy, emotionally balanced, and supported by a peer group, 

which  are  characteristics  of  better  HRQoL  (Ravens-Sieberer  and  Kidscreen  Group  Europe, 

2016). Previous studies have observed that the general sense of self-efficacy (e.g., "It is easy for 

me  to  stick  to  my  aims  and  accomplish  my  goals")  contributed  significantly  to  predicting 

HRQoL of children and adolescents (Otto et al., 2017; Haraldstad et al., 2019; Mikkelsen et al., 

2020). A survey with Norwegian adolescents found that a better sense of self-efficacy positively 

affected nine HRQoL scales, with a more substantial impact on physical dimension (Haraldstad 

et al., 2019). When analyzing the influence of general self-efficacy on HRQoL longitudinally, a 

study  with  German  children  and  adolescents  has  shown  that  improving  self-efficacy  was 

associated with better HRQoL over time (Otto et al., 2017). The current findings further support 

and highlight the importance of promoting interventions to improve self-efficacy to practice PA, 

reduce ST, and enhance their perception of physical, psychological, and peers & social support 

well-being.

Previous studies have seen general social support as a predictor of HRQoL, indicating 

that  higher  social  support  was  linked  with  better  HRQoL  among  children  and  adolescents 

(Mohamadian et al., 2011; Otto et al., 2017; Gomes et al., 2020). In our study, the increase in 

parents  support  for  PA was associated  with better  physical,  psychological,  and autonomy & 

parents' relation.  In contrast,  the increase in friends' support for PA was positively related to 

peers & social support and the school  environment. Similarly, a previous study indicated that 

higher parents' encouragement of healthy lifestyle behaviors, including PA, was associated with 

better physical, psychosocial, and global HRQoL among Australian adolescents (Nicholls et al., 

2014).  Also,  a  four-wave  longitudinal  study  involving  264  Estonian  adolescents  found  that 

perceived PA support from parents and peers significantly predicted the adolescents' HRQoL at 

time four (Tilga et al., 2021). Our results also showed that improving family support for reducing 

ST was associated with increased psychological well-being. This construct refers to how much 

the students perceive that people in their house encourage them to minimize ST, comment on, 

and praise  them when they  spend less  time  on screens  (Barbosa  Filho  et  al.,  2021).  These 

findings suggest that  adolescents who perceive support from their family and friends are more 
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likely to have energy, feel happy, be in a good mood, present better relationships and go well at 

school. 

Although previous studies found a negative association between ST and HRQoL (Stiglic 

and  Viner,  2019),  our  results  indicated  that  high  ST  was  associated  with  better  school 

environment well-being. A potential explanation for this result might be the type of activities 

developed by students on screens (Sanders et al., 2019). For example, students who spend more 

time studying on screens than doing other activities may be prone to going well at school, paying 

attention,  having a good relationship with their  teachers, and, consequently,  presenting better 

scores for the school environment HRQoL. Longitudinal research has shown that educational 

(e.g.,  computer  use  for  homework)  and  interactive  ST  (e.g.,  video  games)  were  positively 

associated with school achievement among adolescents  (Sanders et al., 2019). Therefore, since 

the ST devices and the type of activity performed could have a distinct impact on HRQoL, it is 

essential  to  consider  what activities  are being developed on different  devices  (Knebel  et  al., 

2021).  

Our  study  has  limitations:  first,  we  simultaneously  evaluated  PA,  ST,  psychosocial 

factors, and HRQoL dimensions in pre-and post-intervention measures. As a causal model, it is 

assumed that changes in HRQOL occur after changing the mediators, that is, in the medium or 

long term  (Cerin, 2010). Our study only assessed the ST; however,  different  screen devices, 

contents, and types might have a different impact on HRQoL (Knebel et al., 2021). In the same 

way, other psychological factors that may influence HRQoL were not  investigated  (Bandura, 

2004). Nonetheless, several strengths must be acknowledged. First, we extend previous research 

by demonstrating which aspects could be focused on in future interventions. Although we have 

not found mediation, these results could help future interventions improve adolescents' HRQoL 

living in  LMIC. Second, we used structural  equation  modeling taking into account  a  robust 

correction  for  non-normal  outcome variables.  In  addition,  despite  the  model  complexity,  we 

performed a model evaluation through measures of global fit. 

According to the time framework proposed by theoretical models, we recommend that 

new research consider measuring the mediators previously to the outcomes. Moreover, future 

research might test if strategies focusing on changing self-efficacy, outcome expectations, and 

social  support  can  improve  HRQoL  among  adolescents.  Finally,  interventions  should  be 
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concerned with the type of activities and contents students are developing on different screen 

devices, as they might have a different impact on the HRQoL.     

Conclusions
In summary, PA, ST, and psychosocial factors related to these behaviors (self-efficacy, 

outcome expectations, and social support) were not mediators of the relationship between the 

intervention  and different  dimensions  of  HRQoL among adolescents.  Nonetheless,  increased 

self-efficacy, social support (family and friends), and PA outcome expectations have improved 

HRQoL at the follow-up. These findings may be helpful in creating new interventions that aim to 

improve the well-being of adolescents from disadvantaged backgrounds.    

Key points and relevance

 Cross-sectional  and  longitudinal  evidence  has  shown  the  impact  of  PA,  ST,  and 

psychosocial  factors  on HRQoL among youth,  yet  little  is  known about  their  role  as 

mediators of interventions. 

 This  cluster-randomized  controlled  trial  involving  734  Brazilian  students  has  not 

observed mediation effects. Still, we found that in one school year, changes in PA and ST 

psychosocial determinants were related to better HRQoL.

 Although the observed effects were not due to the intervention, our study indicated that 

changing self-efficacy, outcome expectations, and social support related to PA and ST 

may improve HRQoL dimensions among adolescents.

 Future interventions  targeting the improvement  of adolescents'  HRQoL may focus on 

strategies to change the PA and ST psychosocial determinants.  
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Figure 1 – Theoretical model of the mediating role of screen time and its psychosocial determinants on health-related quality 

of life.
Control variables (sex, age, and socioeconomic status), the direct effects of the intervention on physical activity and screen time, as well as the effects  

of psychosocial determinants on HRQoL were omitted from the model for clarity, but they were considered in the analyses. 
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Table 2 - Multiple mediation analyses of the PA, ST, and psychosocial factors on the relationship between intervention and HRQoL dimensions. Brazil (2017)

 Intervention > 
mediators

Psychosocial >  
PA or ST

Intervention and Mediators > HRQoL
Coefficients b or c'

 Coefficient 
a p Coefficient 

a² p
Physical 

well-
being

p Psychological 
well-being p

Autonomy 
and 

parent's 
relation

p

Peers 
and 

social 
support

p School 
environment p

MVPA -0.023 0.414 NA 0.020 0.540 0.019 0.56
1 -0.020 0.56

0 0.016 0.63
4 0.001 0.976

Screen time 0.018 0.585 NA -0.014 0.686 -0.007 0.85
2 0.037 0.31

5 0.020 0.57
7 0.081 0.025

PA self-efficacy -0.035 0.309 0.029 0.312 0.072 0.026 0.074 0.02
4 0.019 0.58

6 -0.017 0.62
5 0.053 0.116

PA outcome 
expectations -0.034 0.347 0.006 0.835 0.135 0.000 0.086 0.00

9 0.000 0.99
4 0.047 0.16

6 0.089 0.010

Parents support 
for PA -0.005 0.903 -0.016 0.570 0.086 0.008 0.070 0.03

4 0.140 0.00
0 -0.051 0.13

6 0.025 0.463

Friends support 
for PA -0.033 0.353 -0.011 0.703 0.075 0.022 0.063 0.06

0 0.017 0.62
3 0.095 0.00

6 0.138 0.000

Teachers support 
for PA 0.088 0.004 0.015 0.600 -0.022 0.509 0.009 0.78

1 -0.008 0.82
9 0.002 0.95

1 -0.016 0.650

Physical 
education teacher 
support for PA

0.072 0.029 0.051 0.072 0.032 0.327 -0.035 0.29
5 -0.013 0.71

3 0.002 0.95
2 -0.030 0.381

ST self-efficacy -0.011 0.766 -0.128 0.000 0.017 0.610 -0.064 0.06
0 -0.035 0.32

6 0.079 0.02
2 0.054 0.123

ST outcome 
expectations 0.026 0.474 -0.173 0.000 -0.041 0.226 -0.047 0.17

1 -0.031 0.37
8 -0.033 0.34

8 -0.052 0.136

Family support 
for reducing ST 0.021 0.557 0.076 0.023 -0.040 0.217 0.121 0.00

0 0.063 0.06
6 0.041 0.22

9 0.044 0.200

Intervention ᶜ' NA NA -0.038 0.244 -0.055 0.09
9 -0.018 0.59

7 -0.028 0.40
9 0.032 0.350

Standardized coefficients corrected using the Satorra-Bentler;  NA = Not applicable; Control variables =  sex, age, socioeconomic status; MVPA = moderate-vigorous physical 
activity; ST = screen time
a = Direct effect of the intervention on mediators adjusted for their respective values on the baseline, and control variables; a² = Direct effect of the psychosocial factors on 
physical activity or screen time adjusted for the treatment, physical activity or screen time on the baseline, and control variables; b = Direct effect of the mediators on HRQoL 
adjusted for the treatment, HRQoL on the baseline, and control variables; c' = Direct effect of the intervention on HRQoL, adjusted for mediators, baseline HRQoL, and control 
variables.
CFI = 0.933; TLI = 0.897; RMSEA = 0.068 (Upper 90%CI: 0.075); SRMR = 0.062
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Table 3 – Indirect effects of the intervention on HRQoL through PA, ST, and psychosocial factors. 
Brazil (2017)

Physical well-being Coefficients 
ab CI 95%

Intervention > PA self-efficacy > HRQoL -0.003 -0.150 0.055
Intervention > PA self-efficacy > MVPA > HRQoL 0.000 -0.002 0.001
Intervention > PA outcome expectations > HRQoL 0.000 -0.001 0.001
Intervention > PA outcome expectations > MVPA > HRQoL 0.000 -0.001 0.001
Intervention > Parents support for PA > HRQoL 0.000 -0.118 0.104
Intervention > Parents support for PA > MVPA > HRQoL 0.000 0.000 0.000
Intervention > Friends support for PA > HRQoL -0.002 -0.149 0.056
Intervention > Friends support for PA > MVPA > HRQoL 0.000 -0.001 0.001
Psychological well-being    
Intervention > PA self-efficacy > HRQoL -0.003 -0.182 0.067
Intervention > PA self-efficacy > MVPA > HRQoL 0.000 -0.002 0.001
Intervention > PA outcome expectations > HRQoL -0.003 -0.212 0.084
Intervention > PA outcome expectations > MVPA > HRQoL 0.000 -0.001 0.001
Intervention > Parents support for PA > HRQoL 0.000 -0.109 0.095
Intervention > Parents support for PA > MVPA > HRQoL 0.000 0.000 0.001
Intervention > ST family support > HRQoL -0.003 -0.137 0.250
Intervention > ST family support > ST > HRQoL 0.000 -0.003 0.002
Autonomy and parent's relation    
Intervention > Parents support for PA > HRQoL -0.001 -0.185 0.163
Intervention > Parents support for PA > MVPA > HRQoL 0.000 0.000 0.000
Peers and social support    
Intervention > Friends support for PA > HRQoL -0.003 -0.230 0.089
Intervention > Friends support for PA > MVPA > HRQoL 0.000 -0.001 0.001
Intervention > ST self-efficacy > HRQoL -0.001 -0.141 0.104
Intervention > ST self-efficacy > ST > HRQoL 0.000 -0.004 0.005
School environment    
Intervention > ST > HRQoL 0.001 -0.069 0.121
Intervention > PA outcome expectations > HRQoL -0.003 -0.174 0.069
Intervention > PA outcome expectations > MVPA > HRQoL 0.000 0.000 0.000
Intervention > Friends support for PA > HRQoL -0.005 -0.252 0.090
Intervention > Friends support for PA > MVPA > HRQoL 0.000 0.000 0.000
The intervention did not present significant effects on variables; control variables: sex, age, socioeconomic 
status, and baseline HRQOL. MVPA = moderate-vigorous physical activity; ST = screen time; Standardized 
coefficients corrected using the Satorra-Bentler; Goodness-of-fit indices = χ2 (df) = 899.0767 (286), p <0.001; 
CFI = 0.933; TLI = 0.897; RMSEA = 0.068 (Upper 90%CI: 0.075); SRMR = 0.062
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3.3 ARTICLE 3: IMPLEMENTATION OF A SCHOOL-BASED 

PHYSICAL ACTIVITY INTERVENTION FOR BRAZILIAN ADOLESCENTS: A 

MIXED-METHODS EVALUATION

This manuscript was published in the Health Promotion International journal in April 2022. 

Implementation  of  a  school-based  physical  activity  intervention  for  Brazilian 
adolescents: A mixed-methods evaluation

da Silva Bandeira A, Pizani J, de Sousa AC, da Silva JA, Minatto G, Barbosa Filho VC, Silva 
KS.  Implementation  of  a  school-based  physical  activity  intervention  for  Brazilian 
adolescents:  a  mixed-methods  evaluation.  Health  Promotion  International.  2022 
Apr;37(2):daab091.
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Abbreviations:
LMICs: Low- and middle-income countries 
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ABSTRACT
BACKGROUND: One way to improve the effectiveness of physical activity interventions is 

by elucidating the aspects related to its implementation process. However, little evidence is 

available  and  even  less  among  low-  and  middle-income  countries.  This  study  aimed  to 

evaluate the implementation of a school-based physical activity intervention considering both 

qualitative and quantitative data from the different actors (students, teachers, and parents) 

inherent to the development of the program.  METHODS:  The program was conducted in 

2017  with  3  main  components:  i)  teacher  training,  ii)  environmental  changes,  and  iii) 

educational actions. Mixed-method evaluation was performed by an independent evaluation 

team using a validated indicator matrix for the implementation process, including the self-

reported information of students, teachers, and parents, as well as interviews with teachers. 

RESULTS:  In  the  3  eligible  schools,  350  adolescents  (51%  girls)  answered  the 

implementation  questionnaire,  as  did  45  parents  (84%  mothers),  and  47  teachers  (70% 

female). Regarding the qualitative analysis, 18 teachers participated. According to the results 

of the categorical analysis, the intervention was considered feasible by teachers. In general, 

teachers had a more positive perception of the implementation compared with students. The 

lack  of  engagement  from  the  school  community  and  parents  and  the  busy  schedule  of 

teachers were pointed out as the main difficulties. CONCLUSIONS: In conclusion, despite 

the  teachers’  motivation,  some  barriers  prevented  the  successful  implementation  of  the 

program. 

Keywords:  cluster-randomized  controlled  trial;  implementation  research;  mixed methods; 

sedentary behavior; health behavior
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1. INTRODUCTION
There is a global call  for actions focused on promoting physical activity  (PA) and 

reducing  sedentary  behavior  (SB)  among  children  and  adolescents  (World  Health 

Organization, 2018). School-based interventions with multiple components (e.g., educational 

strategies,  environmental  changes,  and  personal  training)  reported  to  address  the 

multidimensional  factors  of  PA-related  behavior  (Russ  et  al.,  2015;  Barbosa Filho  et  al., 

2016b). However, even for multicomponent interventions,  the results have been diverse and 

shown inconsistent effect sizes (Maniccia et al., 2011; Barbosa Filho et al., 2016a; Jones et 

al., 2019), and still few studies have focused on elucidating how the actions are implemented 

(i.e.,  the  fidelity,  feasibility,  and  quality  of  the  proposed  action  for  the  target  audience) 

(Naylor et al., 2015). 

The evaluation of the implementation of an intervention can be an important tool to 

shed light on the factors that influence the effectiveness of the program (Craig et al., 2013), 

because it links the theoretical models and practical experience of the intervention (Naylor et 

al.,  2015),  it  helps  bridge  the  gap between planning and adopting  strategies  (Durlak  and 

DuPre,  2008).  Additionally,  it  can   identify  which  strategies  are  feasible,  favorable  to 

adaptation, or those that may be not applicable, in order to improve the cost–benefit balance 

of  interventions  (Durlak  and  DuPre,  2008).  Despite  the  broad  acknowledgment  of  the 

importance  of  performing  evaluations  of  implementation  (Moore  et  al.,  2015b),  and  the 

existence of both process and program assessments of PA and SB interventions have been 

published by now (Kennedy et al., 2021), Glasgow and colleagues highlighted the need for 

more  pragmatic  uses  of  the  RE-AIM  rather  than  trying  to  comprehensively  assess  all 

framework  dimensions  (Glasgow  et  al.,  2019).  Therefore,  more  evidence  is  needed  on 

evaluating the implementation of PA interventions (Daly-Smith et al., 2020).

Evidence highlighted the relevance of  using a mixed-methods evaluation design,  by 

combining quantitative data (e.g., students, teachers, and parents) with qualitative data from 

purposively  selected  samples (Moore et  al.,  2015b).  This  design may help develop better 

intervention strategies based on the perception of different actors in the context of interest 

(Daly-Smith et al., 2020), as the quantitative and qualitative analyses build upon each other; 

for example,  using qualitative data to help explain the quantitative findings  (Moore et al., 

2015b; Creswell and Clark, 2017).  Therefore, there have been recent calls for using mixed-

methods to identify explanatory processes across RE-AIM dimensions (Glasgow et al., 2019). 



83

Regarding  low-  and  middle-income  countries  (LMICs),  the  promotion  of  PA 

interventions for adolescents in this context is a research priority, including the development, 

testing, and implementation and delivery of school-based interventions (Morton et al., 2016; 

Nagata et al., 2016; Fair et al., 2018). Amid an increased call for implementation research in 

LMICs,  the  body  of  evidence  is  scarce.  Therefore,  this  study  aimed  to  evaluate  the 

implementation of a school-based PA intervention in Brazil, considering both qualitative and 

quantitative data from the different actors (students,  teachers,  and parents) inherent to the 

implementation of the program.

2. METHOD
2.1. Design

In  this  mixed-method  study  (Creswell  and  Clark,  2017),  we  evaluated  the 

implementation  of  a  cluster-randomized  controlled  intervention,  registered  in  the  Clinical 

Trials  (NCT02944318),  and  approved  by  the  National  Research  Ethics  System  (protocol 

number: 1.259.910; CAAE:

49462015.0.0000.0121;  date:  in  November  23rd,  2015).  The  methodological   and 

theoretical  information  regarding  the  proposition  of  intervention  actions  was  previously 

published (Silva et al., 2020). 

In  summary,  the  inclusion  criteria  of  the  schools  were:  a)  having secondary  level 

grades (n = 27); b) having at least two classes per grade from the 7th to 9th grade (n = 21 

schools remaining); and c) were not under environment reform/repair during the intervention 

period (n = 18 schools remaining). Seven out of 18 eligible schools agreed to participate in 

the  intervention.  Thus,  the  school  with  the  lowest  number  of  students  was  selected  to 

participate  in  the  pilot  study,  and  the  other  6  schools  were  randomly  allocated  to  the 

intervention (n = 3) and control (n = 3) groups. All students enrolled from the 7 th to 9th grade 

who were at school in the beginning of the school year were eligible participants (n = 1,427). 

It was excluded students who: a) were mentally and/or physically disabled; b) missed classes 

during the first three weeks of the school year (period of the collecting data). Therefore, 999 

(70% of the total) were authorized by their legal guardians and agreed to participate in the 

study. 

For the present study, only intervention schools were included,  and the method of 

determining  the final sample size was based on the opportunistic pragmatic  nature of this 

implementation study  (Emmel, 2013).
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2.2. Description of the intervention

Multicomponent  actions  were  proposed  to  increase  PA  and  reduce  SB,  based  on 

different theoretical models  (Silva et al., 2020). In particular, the Health Promoting Schools 

framework was used to guide the main pillars of actions used in the intervention: inclusion of 

health  education  content  into  the  school  curriculum;  provision  of  health  opportunities  at 

school through social and/or physical environment; and family engagement (Langford et al., 

2014). 

The strategies were developed during a school year (March to November 2017) and 

had the following components of actions: 1) teacher training; 2) active opportunities in the 

school environment; and 3) health education for the school community. The working group 

for the development of the program involved professionals and master’s/doctorate students 

from the Federal University of Santa Catarina, Brazil. Detailed description of the intervention 

program can  be  obtained  online  (www.movimente.ufsc.br)  and  in  a  previous  publication 

(Silva et al., 2020).

2.2.1. Teacher training

Training with certification and a support material (book) with proposed activities on 

health topics for teachers of all disciplines were prepared. Interactive media (Facebook and 

WhatsApp) were tapped for teachers to disclose and discuss their activities in relation to the 

health topics. Additionally, support materials (3 books) specific for each grade were delivered 

for physical education (PE) teachers.

2.2.2. Active opportunities in the school environment 

This action included the creation and revitalization of some spaces of the school for 

the practice of PA, and making PA equipment (e.g., balls, jump ropes, rackets) available to 

students during their free time in school.

2.2.3. Health education for the school community 

Four posters on PA and health, SB and health, PA and academic performance, and 

eating habits were prepared. Four pamphlets on PA and health, SB and health, eating habits, 

and PA and SB were disseminated (information shared among teachers, students, parents). 

2.3. Evaluation of implementation of the intervention

2.3.1. Participants 

In this mixed-method study, students who answered the follow-up measures (n = 463) 

and all  teachers (n = 63) in the intervention group were invited to answer the evaluation 

http://www.movimente.ufsc.br/
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questionnaire regarding the implementation of the actions. Parents (n = 150) were randomly 

selected, according to a prior list of all participating students, to answer the questionnaire. For 

the  qualitative  evaluation,  a  purposive  sampling  approach  was  used  (Emmel,  2013).  All 

teachers from the intervention schools were recruited in person and/or via e-mail or telephone, 

and interviews were scheduled for teachers who replied to our contact. We included teachers 

who had not been scheduled but who had time available when the researchers were at school.

2.3.2. Evaluation process

The main  objective  of  the  evaluation  was  to  assist  decision  making  by providing 

information on whether the program was executed as planned (Bauman and Nutbeam, 2014). 

A team of four members, who did not participate in the design and implementation process of 

the  intervention,  structured  and  validated  an  evaluative  matrix ,  as  well  as  defined  the 

variables and their specific objectives according to the logical model of the program. It was 

considered  the  dimensions  of  Reach,  Effectiveness,  Adoption,  Implementation,  and 

Maintenance (RE-AIM framework)  (Glasgow et al.,  2019). Considering the complexity of 

analyzing all dimensions of the RE-AIM framework (Glasgow et al., 2019), we have decided 

to  analyze  the  implementation  dimension  to  address  with  details  those  components  most 

appropriate for our research problem, setting, and stage of research in Brazil. Moreover, as a 

lesson learned from using this framework for two decades, Glasgow and colleagues recently 

recognized  the  need  for  more  pragmatic  uses  of  the  RE-AIM  rather  than  trying  to 

comprehensively  assess  all  its  dimensions  (Glasgow  et  al.,  2019).  This  dimension  was 

evaluated quantitatively and qualitatively at the end of the intervention period (carried out 

November/December 2017) regarding the strategies adopted during the scholar year.

Quantitative data  included 10 dimensions organized according to each intervention 

strategy. The strategy of teacher training was structured in 6 dimensions: 1) teacher training; 

2) discussion on health in regular classes; 3) themes taught in class; 4) modification to the 

classes on general subjects; 5) difficulties in working on health contents; and 6) modification 

to PE classes. The educational strategy was organized into 2 dimensions: 7) distribution of 

intervention  pamphlets;  and  8)  distribution  of  intervention  posters,  and  the  strategy  of 

environmental  improvements  was  divided  into  2  other  dimensions:  9)  creation  and 

revitalization of spaces for PA practice and 10) availability of materials for PA practices.

 The dimensions 1 (teacher training) and 5 (difficulties in working on health contents) 

were  directed  only  to  teachers,  being  the  first  dimension  exclusive  for  teachers  who 

participated in the training (n = 9). The other dimensions were answered by all students and 
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teachers.  The  parents  participated  only  in  dimension  7  (more  details  are  presented  in 

Supplementary Material 1). The questionnaires for students and teachers were distributed in 

November and December 2017. The parents answered the questionnaire by telephone during 

the same period. 

Regarding  the  qualitative  data,  teachers  participated  in  semi-structured  individual 

interviews  focused  on  the  evaluation  of  the  following  themes:  1)  teacher  training,  2) 

educational strategies, 3) environmental actions, and 4) overall evaluation of the intervention 

program. The overall  evaluation included the following: (a) importance of developing the 

intervention program at school; (b) feasibility for implementing the program; (c) difficulties 

in  implementing  the  program;  (d)  suggestions  for  changing  the  program’s  development 

format;  and (e)  importance  of  the program in thinking about  interdisciplinarity.  After  the 

participants  signed  the  consent  form,  the  interviews  were  conducted  by  the  staff  at  a 

previously  scheduled  time.  The  collected  data  were  recorded  in  audio  format  and  later 

transcribed. 

2.4. Data processing

All quantitative data were entered by 1 researcher and verified by another researcher. 

Categorical measures were treated by relative frequencies.

The transcribed interviews were treated using the content analysis technique proposed 

by Bardin (Bardin, 2011), to organize the data for better interpretation. This study applied the 

units of meaning and context. We chose categorical analysis, among the various possibilities 

of categorization,  in  discovering the nuclei  of  meaning that  make up communication  and 

whose  presence  or  frequency  holds  meaning  to  the  analytical  objective  chosen  (Bardin, 
2011). All the processes were developed simultaneously by 2 researchers, and disagreements 

were discussed without the need for another researcher.

3. RESULTS

In  the  3  eligible  schools,  out  of  463  students  who  participated  in  the  follow-up 

measures, 350 adolescents (51% girls) answered the implementation questionnaire, as did 45 

out of 150 parents (84% mothers), and 47 out of 63 teachers (70% female). Regarding the 

qualitative analysis, 18 teachers gave their consent to participate.

TABLE 1

3.1. Teacher training 
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The quantitative  and qualitative  results  regarding teacher  training  are  presented  in 

Tables 1 and 2, respectively.  Seven out of the 9 teachers who participated in the training 

considered the content very useful (Table 1). Most of the teachers reported that the school 

coordinators encouraged participation in training (f=7). They also identified a need for better 

disclosure of  the  training’s  existence  by e-mail  or  pamphlets  (f=4),  or  even at  the initial 

pedagogical  meeting  of  the  school  (f=4).  The theme  was  considered  relevant  for  teacher 

training and/or practice (f=18), but the unavailability of schedules was pointed out as the main 

difficulty (f=6). The positive point more mentioned was the quality of the support material 

(f=8) and the negative was the poor functioning of the online platform (f=5) (Table 2).

Most of the teachers (68%) stated having classroom health discussions, and 52% of 

the students did not  perceive  it.  A total  of 48% of the students and 73% of the teachers 

reported not using the educational materials in these discussions. 

According to  the  teachers,  the  face-to-face  training  contributed  to  the  updating  of 

themes (f=5) and development of practical classes outdoors (f=4) (Table 2). A total of 43% of 

the students  and 44% of  the  teachers  confirmed the development  of  active  breaks  in  the 

classroom (Table 1).

Almost  half  of  the  teachers  reported  difficulty  in  addressing  health-related  topics 

(46%) (Table 1). The qualitative results (Table 2) identified the need for the development of 

outdoor activities in the face-to-face training (f=6).

Most students (80%) and all PE teachers (100%) stated that more active PE classes 

were developed and 57% of the students reported that the PE teacher addressed the health 

content in the classroom (Table 1). 

TABLE 2

3.2. Educational strategies

Most of the teachers and students reported receiving the pamphlets (81% and 55%, 

respectively) and seeing the posters (79% and 54%, respectively), whereas only one-third of 

the  parents  did  (Table  1).  The teachers  stated  receiving  the  materials  through the  school 

coordinators (f=4) or at the teachers’ room and at pedagogical meetings (f=4) (Table 3). 

According to 79%, 42%, and 22% of the teachers, students, and parents, respectively, 

the messages delivered through the pamphlets were able to alter positively the lifestyle of the 

students (Table 1).

Regarding the main reasons for using the materials (Table 3), the teachers reported the 

relevance of the theme (f=9). However, the lack of teacher planning (f=4), non- participation 
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in  the  face-to-face  training  (f=3),  and  the  researchers’  failure  to  disclose  the  utilization 

strategy (f=3) were reasons for non-use. 

TABLE 3

3.3. Environmental improvements

A total of 31% of the students and 76% of the teachers perceived the spaces revitalized 

by the staff, but only one-third of the students utilized these spaces to practice PA. A total of 

84% of the teachers noticed the materials supplied by the program; nonetheless, almost one-

third of the students did not know that (Table 1). The teachers suggested the development of 

play during recess (f=3) and PE classes (f=3) to encourage the use of PA equipment (Table 4).

3.4. Overall evaluation of the intervention

The teachers reported the main role of this program was making students aware of a 

healthier  lifestyle  (f=6), and they reported that  the intervention was feasible  owing to the 

importance of the theme (f=3) and involvement of the students (f=2). The non-involvement of 

all segments of the school was the main difficulty (f=2). For improving the intervention, the 

most frequent suggestion was to plan theme-based activity days with parental involvement, 

inside or outside the school (f=5).

TABLE 4

TABLE 5

4. DISCUSSION
4.1. General findings

Our results indicated that the interdisciplinary and multicomponent approach of the 

intervention accommodated different points of view on PA and health beyond PE classes. 

However, mixed results were observed when the indicators were reported by different actors 

in the intervention implementation (teachers, students, and their parents).

4.2. Teacher training

The  training  content  was  considered  highly  useful,  and  most  of  the  teachers  also 

reported having discussed health in the classroom, especially on PA and diet.  These results 

were in line with previous studies (van den Berg et al., 2017; Gammon et al., 2019), which 

suggest  good acceptability  of  teacher  training  aimed  at  introducing  PA to the  classroom. 

Gammon and colleagues observed an improvement in the teachers’ efficacy in integrating PA 

into subject content (Gammon et al., 2019). Another study showed that teacher training leads 
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to changes  in classroom PA implementation  time from 4.1 to  5.4 minutes  (Hivner  et  al., 

2019). 

Meanwhile,  less  than  half  of  the  students  were  receptive  to  the  classroom health 

discussions, and most of them pointed out that messages were not enough to improve their 

lifestyle. These results may be related to 2 main aspects: the low number of teachers who 

participated in face-to-face training and the lack of involvement of all segments of the school 

community (e.g., school administration). In the first, teachers reported as main argument their 

unavailability in terms of schedule. In the second, although the teachers were appropriately 

invited for the training, they were not authorized to be released from their class schedules. 

These findings were in line with previous studies that suggested the lack of time and the 

unsupportive school climate as important barriers for the implementation of PA strategies at 

school (Naylor et al., 2015; van den Berg et al., 2017). 

Moreover, the lack of knowledge on introducing active strategies in the classroom has 

also  been  recognized  as  an  important  barrier,  which  should  be  considered  in  future  PA 

interventions  (Daly-Smith  et  al.,  2020). These  findings  highlight  the  importance  of 

considering activities that are easy to implement or require little or no preparation time, the 

implementation of which needs to involve key stakeholders (e.g., principals) (van den Berg et 

al., 2017; Lander et al., 2019).

In the present study, 5 out of 10 teachers adopted active breaks in the classroom, as 

perceived by the students.  Another study found that the number of activities to introduce 

breaks to students’ sitting time increased after the end of the intervention  (Köykkä et  al., 

2019).  However, a concern previously highlighted was the lack of time to plan and apply 

strategies for reducing SB in the classroom (Routen et al., 2018). The authors pointed out that 

although teachers are aware of the importance of breaks, they could not easily include breaks 

in their routine owing to time constraints (Routen et al., 2018), as also reported in our study.

In the  present  study,  most  students  and all  teachers  reported  that  more  active  PE 

classes were developed and that  students’  participation  in classes improved.  A systematic 

review  noted  that  factors  like  self-efficacy,  engagement,  and  motivation  of  teachers  can 

directly affect the implementation of interventions (Naylor et al., 2015). A recent intervention 

assessed the implementation fidelity of PE teachers’ training to improve the opportunities for 

adolescents to be physically active during lessons, and the results showed that the intervention 

had large positive effects on teachers’ behavior, with the maximization of opportunities for 



90

movement and development of skills, and consequently, better support for students (Lonsdale 

et al., 2019).

In our findings, half of the PE teachers perceived that the development of more active 

classes enabled positive changes in adolescents’ lifestyles. Previous evidence has shown that 

internet-supported training produces positive effects on students’ moderate to vigorous PA 

during PE lessons (Lonsdale et al., 2019). Contrary to our findings, the authors assessed both 

the students’ behavior and the implementation of the strategies objectively. Future research 

could combine the evaluation of implementation fidelity and student behaviors. 

4.3. Educational Strategies

In this study, 8 out of 10 teachers, half of the students, and 1/3 of the parents received 

the  pamphlets.  All  posters  were made available  in  schools,  but  only  half  of  the  students 

noticed them. Pamphlets and posters were rarely used in the activities by the teachers. Among 

the reasons for not using the educational materials, the teachers reported as follows: lack of 

planning, non-participation in face-to-face training, and the researchers’ failure to share the 

strategies  for  using  the  materials  in  the  classroom.  These  results  could  also  indicate  the 

perceived complexity of implementing strategies, reinforcing the idea that activities should be 

easy to use in the classroom (van den Berg et al., 2017). An important topic that the teachers 

highlighted is the relevance of the theme and articulation of the intervention pamphlets with 

respect to the interdisciplinary content.  In agreement with previous research  (Daly-Smith et 

al., 2020), although the teachers reported knowing the relevance of PA strategies, they still 

needed to know how to implement these strategies effectively, indicating the importance of 

teacher training. 

During the interviews, the teachers also suggested that posters should be placed in 

more visible  places,  such as at  the  entrance  to  courts  and sports  facilities,  given the low 

number of students who noticed them. Therefore, in future interventions, activities with the 

use of educational materials by teachers should be made available, considering issues such as 

time constraints (Naylor et al., 2015) and teacher confidence necessary for delivery (Routen et 

al., 2018).

Another important point is the involvement of parents in the intervention. Our main 

strategy was to deliver pamphlets with messages for parents, but these pamphlets seemed to 

have no impact;  few parents  noticed  this  strategy and reported its  lack  of  impact  on the 

behavior  of  the students.  Previous  studies  have similarly  identified  that  ensuring  parental 

involvement  is  a  major  challenge  for  school-based  interventions,  as  parents  are  seen  as 
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important contributors to the success of interventions (Jago et al., 2015; Naylor et al., 2015). 

However,  despite  being  one  of  the  three  domains  of  the  Health  Promotion  Schools 

framework,  the  evidence  has  highlighted  as  the  most  challenging  and  least  successful 

intervention element (Langford et al., 2015). On the other hand, a previous study highlighted 

that parents’  engagement  is important in supporting children and adolescents who are not 

completely independent in terms of decision making regarding PA-related behavior (Jago et 

al.,  2015).  Moreover,  school-based  interventions  that  directly  engage  parents  (e.g., 

educational  meetings)  have  shown more  beneficial  results  for  PA and SB in  adolescents 

compared with indirect involvement (Verjans-Janssen et al., 2018). These findings are in line 

with the recommendation of the teachers for future interventions: parents need to be directly 

involved in strategies together with students, for example, in planning a PA-related theme-

based day inside or outside the school.

4.4. Environmental Improvements

Most of the teachers perceived the implementation of environmental improvements, 

whereas the students had different perceptions. Most of the students also reported not having 

used the spaces or materials to practice PA. Despite requiring more investment in materials 

and time, our process of implementing these actions may not have been the most appropriate, 

as the target audience had not been reached. Another point that may justify these findings is 

that the students did not have many free hours during the school period to use the materials 

and to  perceive  spaces  for  PA practice.  In  the Brazilian  school  system,  the regular  class 

schedule lasts 4 hours a day, including only a 15-minute recess period. Strategies related to 

environmental  changes are relevant to the promotion of PA in adolescents  (Morton et al., 

2016), being  the organizational structure of schools an eminent barrier  (Fair et al.,  2018; 

Guldager et al., 2018). As alternatives the teachers highlighted the needed of development of 

play in the recess period and in PE classes, and the possibility of alternative games (e.g., 

bowling with recyclables). 

4.5. Strengths and limitations

The main strength of this study is its focus on implementation evaluation, including 

data  collected  from  multiple  actors  to  understand  different  perspectives  on  the  same 

intervention  program. Furthermore,  the mixed-methods approach allowed us to  describe a 

broad  picture  of  program  implementation  and  evaluation  by  combining  qualitative  and 

quantitative sources, which helped to answer complex questions that could not be answered 

by quantitative or qualitative approaches alone  (Creswell and Clark, 2017; Glasgow et al., 
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2019). Finally, the originality of the study is highlighted because of the scarcity of evidence 

focused on the implementation of PA interventions in LMICs (Naylor et al., 2015).

However, the present study also had some limitations: first, the process evaluation was 

carried out in a single moment,  which makes it  impossible to determine the continuity or 

discontinuity of the strategies, and our findings were derived from opinions and self-reported 

measures rather than observation of the strategies. 

4.6. Implications for research and practice

Teacher  training  could  be  better  implemented,  particularly  whether  to  consider 

strategies to involve key school stakeholders (e.g., principals). The training of PE teachers 

seemed to be an important strategy for the development of more active classes and greater 

participation of adolescents.

The breaks proved to be a promising strategy because of its good implementation and 

feasibility to be carried out in interventions aimed at promoting PA in the school context. 

Future studies may focus on delving into large-scale implementation and its effectiveness in 

the school context.

The educational  strategies  had low reach to the groups of interest,  particularly the 

students and parents. 

Future research should likewise investigate how environmental changes in the school 

context must occur to stimulate changes in students’ attitudes and behaviors. 

4.7. Conclusion

Our  findings  suggested  that  the  intervention  was  acceptable  to  teachers,  who 

considered the theme, classroom discussions, and development of breaks as relevant to raising 

students’ awareness about a healthy lifestyle. However, we found a gap between the strategies 

planned  and  the  reach  among  students  and  parents,  most  of  whom did  not  perceive  the 

implementation of the intervention.

Impact statement: 

This  study  provides  evidence  that  the  teacher  training  is  an  important  strategy  to 

promote PA, but it may be better implemented if consider principals involvement. Moreover, 

PE  teachers  training,  and  breaks  activities  seem  to  be  promising  strategies  for  the 

development of more active classes. On the other hand, educational strategies had low reach 
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to  the  students  and  parents.  Furthermore,  new studies  should  explore  how to  implement 

environmental changes in schools in the context of LMICs.
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Table 1. Quantitative results about dimensions and indicators of implementation of the strategies, 
Brazil, 2017.

Dimensions (D) e 
indicators (I) Categories % students 

(n=350)
% teachers 

(n=47)
% parents 

(n=45)

Te
ac

he
r t

ra
in

in
g

D1: Teacher training     
I1: Usefulness of the 
content provided in the 
training #

Very useful - 67% -
Useful - 33% -

Little/No useful - 0% -
D2: Classroom health discussions    
I1: Discussion on health 
at the classroom

Yes 48% 68% -
No 52% 32% -

I2: Discussion positively 
changed the students' 
lifestyle

Substantial change 19% 47% -
Insignificant change 33% 39% -

Without change 48% 14% -
I3: Use of the 
educational materials in 
these discussions

Yes 20% 27% -
No 48% 73% -

Did not remember 32% - -
D3: Themes taught in class

    

I1: PA Yes 43% 61% -
No 57% 39% -

I2: Food Yes 29% 81% -
No 71% 19% -

I3: PA and School 
performance

Yes 24% 4% -
No 76% 96% -

I4: Sedentary behavior Yes 19% 38% -
No 81% 62% -

D4: Modification to the classes on general subjects   
I1: Development of 
breaks at the classroom

Yes* 43% 44% -
No 57% 56% -

I2: Active breaks 
positively changed the 
students' lifestyle

Substantial change - 84% -
Insignificant change - 11% -

Without change - 5% -
D5: Difficulties in working on health contents    
I1: Difficulty in 
addressing health-
related topics

Yes - 46% -

No - 54% -

I2: Lack of interest 
among students

Yes - 9% -
No - 91% -

I3: Difficulty in the 
adaptation of classes 

Yes - 11% -
No - 89% -

I4: Lack of support from 
the school members 
(coordinators and 
teachers)

Yes - 0% -

No - 100% -

I5: Lack of adequate 
materials

Yes - 3% -
No - 97% -

I6: Lack of time to plan 
activities

Yes - 9% -
No - 91% -

D6: Modification into Physical Education classes   
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I1: Health discussion at 
PE classroom

Yes 57% - -
No 43% - -

I2: Development of 
more active classes

Yes 80% 100% -
No 20% 0% -

I3: The most active 
classes positively 
changed the students' 
lifestyle

Substantial change - 50% -

Insignificant change - 50% -

I4: Improvement of 
students’ class 
participation

Yes - 75% -

No - 25% -

Ed
uc

at
io

na
l s

tr
at

eg
ie

s

D7: Distribution of the intervention pamphlets   
I1: Receipt of pamphlets 
during the semester

Yes 55% 81% 33%
No 45% 19% 67%

I2: Pamphlet messages 
positively changed the 
students' lifestyle

Substantial change 42% 79% 22%
Insignificantly 

change 58% 21% 11%

NA - - 67%
I3: Pamphlet messages 
positively changed the 
parents' lifestyle

Substantial change - - 22%
Without change - - 11%

NA - - 67%
D8: Distribution of the intervention posters    
I1: View of posters 
during the semester

Yes 54% 79% -
No 46% 21% -

I2: Posters messages 
positively changed the 
students' lifestyle

Substantial change 23% 47% -
Insignificant change 27% 30% -

Without change 50% 23% -

En
vi

ro
nm

en
ta

l i
m

pr
ov

em
en

ts

D9: Creation and revitalization of spaces for PA practice   
I1: Perception of 
revitalization/creation of 
PA spaces

Yes 31% 76% -

No 69% 24% -

I2: Use of the new PA 
spaces 

Yes 33% - -
No 67% - -

D10: Availability of materials for PA practices   
I1: Perception of the 
new materials for PA 
practice

Yes - 84% -

No - 16% -

I2: Use of new materials 
for PA practice

Yes 28% - -
No 40% - -

Did not know 32% - -
Abbreviations: PA = physical activity; PE = physical education; D: dimension; I: indicators for each 
dimension; NA: not applicable
D1: 9 teachers answered
*General subjects that developed breaks: 25% assistant professor; 15% geography; 15% science; 10% 
portuguese; 10% history; 10% art; 5% mathematics; 5% english; 5% theater
D6: 4 Physical Education teachers
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Table 2. Qualitative results with the categories and subcategories of responses of the perception of 
teachers regarding training, Brazil, 2017.

Categories Subcategories ƒ
Improvement 

suggestions for 
training 

dissemination

Improvement and strengthening of dissemination through virtual means 
and educational materials (e.g., pamphlets and posters) 4

Disclosure could be made at the beginning of the year during the initial 
pedagogical meeting of the school, with details on the training 4

Incentives and 
barriers via 

coordination

Encouragement by inviting teachers via e-mail and/or in person 7
Authorization to release class schedules 2
Authorization to participate in the training during class time 1

Reasons for 
participation in 

training

Relevance of the theme for teacher training and/or practice 18
Ease of participation, with the training being in the school itself 1
Possibility of relationship between school and university 1

Reasons for not 
attending face-to-
face and online 

training

Unavailability of schedules 6
Lack of interest in the program 2

Lack of a suitable cellphone for sharing activities 1

Positive (+) and 
negative (-) points 
about face-to-face 
and online training

Qualified support material (+) 8
Content was important, didactic, and accessible (+) 5
Facilitated the discussion on food through the vegetable garden at school 
(+) 3
Training hours were sufficient (+) 2
Provided the exchange of experiences through digital media (+) 1
Experience report among teachers (+) 1
Important for being interdisciplinary (+) 1
Poor functioning of the online platform (-) 5
Need for diversification of supporting texts and activities (-) 3
Difficulty sharing photos/videos of developed activities (-) 2
Little involvement of researchers in the process (-) 2
Need to create new strategies for the online stage (-) 1
Need for participation of all teachers (-) 1
Extensive training hours (-) 1

Contribution of face-
to-face training to 
teaching practice

Updating of themes, contributing to the teaching performance 5
Assistance in the development of practical classes in outdoor 
environments 4
Adoption of breaks in the classroom 3
Assistance in the elaboration of physical activity dynamics and games 3
Improved teachers’ confidence and motivation 2
Facilitated the articulation of the theme with the school component 1

Improvement 
suggestions for 
teacher training

Need for the development of outdoor activities in the face-to-face training 6
Researchers should participate more actively during the school year 4
Need for another meeting at the end of the school year 1
Need for more specific content on sports 1
Training could be carried out at another time, outside of school 1

Note: qualitative data obtained from content analysis technique proposed by Bardin (2011); ƒ: frequency of 
reports (i.e., how many times the subcategory was cited); +: positive aspects; -: negative aspects.
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Table 3. Qualitative results with the categories and subcategories of responses of the perception of 
teachers regarding educational strategies, Brazil, 2017.

Categories Subcategories ƒ

Delivery of 
pamphlets and 
posters via the 

school coordinators

Pamphlets were delivered to each teacher 4
Pamphlets  were  delivered  to  the  teachers’  room  or  at 
pedagogical meetings 4

Pamphlets were not shared with the teachers 3
Pamphlets  were  in  the  teachers’  room,  but  there  was  no 
guidance on how to use them 2

Posters  were  displayed  at  the  school,  but  there  was  no 
guidance on how to use them 2

The  school  coordinators  distributed  the  pamphlets  to  the 
classroom and commented about them 1

Reasons for using 
pamphlets and 

posters

Relevance of the theme and link with interdisciplinary content 9
Benefits for promoting health and concentration 2

Reasons for not 
using pamphlets and 

posters

Lack of teacher planning 4
Failure to participate in training and the school did not give 
instructions on how to use them 3

Researchers’ failure to disclose the utilization strategy 3
Lack of interest 2
Posters were displayed in unviable places 1

Activities developed 
using pamphlets

Discussion with families about health contents 2
Writing, debates, and tasks on healthy behaviors in the 
classroom 2

Improvement 
suggestions for 
pamphlets and 

posters strategies

Deliver directly to students, in the classroom and/or through 
digital media groups (via class leaders) 3

Affix the posters in the gym or in front of the physical 
education room 2

Deliver pamphlets directly to teachers 1
The pamphlets’ content should be linked to the city’s 
curriculum proposal. 1

Create a thematic place for the project 1
Pamphlets should have had fewer photos and more content 1
Establish how, when, and where pamphlets will be used 1
Posters could be bigger and more expressive 1
Add content on mental health 1
Materials should be developed together with the students 1

Note: qualitative data obtained from content analysis technique proposed by Bardin (2011); ƒ: frequency of 
reports (i.e., how many times the subcategory was cited)



98

Table 4. Qualitative results with the categories and subcategories of responses of the perception of 
teachers regarding environmental improvements, Brazil, 2017.

Categories Subcategories ƒ

Ways of encouraging 
given by teachers for 
the use of spaces and 

materials

Development of play during recess (before and after classes) 3
Development of play during PE classes 3
Verbal encouragement and availability of PA material 2
There was no need for encouragement, as the students appropriated the 
spaces and materials 1

Improvement 
suggestions for spaces 

and PA materials

Provide more alternative games, such as bowling with recyclables and 
chess 3

Use of spaces far from the classroom 2
Increase the number of spaces and PA materials 2
Provide games made by students 2
Make it clear that spaces are part of the program 1

Note: qualitative data obtained from content analysis technique proposed by Bardin (2011); ƒ: frequency of 
reports (i.e., how many times the subcategory was cited); abbreviations: PA = physical activity; PE = physical 
education
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Table 5.  Qualitative results with the categories and subcategories of responses of the perception of  
teachers regarding the overall evaluation of the intervention, Brazil, 2017.

Categories Subcategories ƒ

Importance of 
developing the 

intervention at school

Makes students aware of a healthier lifestyle, addressing issues about 
food, sports, obesity, quality of life, and respect for nature 6

Provides initial contact with the theme 3
Aims to reduce sedentary behavior and promote healthy eating habits 3
PA can contribute to improving quality of life, social relationships, and 
mental aspects 3

Encourages and prepares teachers to work with students 3
Provides interdisciplinary reach with the support of the research team 3
Encourages teachers to take care of their own health and to understand 
that health is not only the practice of PA 2

Assists in improving the thinking of the school community in relation 
to PA, considering that the school is an environment that promotes a 
sedentary lifestyle

2

Feasibility of 
implementing the 

program

Theme is relevant to the age group 3
Involvement of the students 2
Theme is linked to interdisciplinary content 1
Supports teachers’ activities regarding PA 1
Program has a beginning, middle, and end, making it possible to have 
a permanent implementation in school 1

Active participation of the school administration helps in the 
implementation of the program 1

Difficulties in 
implementing the 

program

Involvement of all segments of the school (e.g., school coordinators, 
teachers) 2

Failures in the researchers’ incentive to teachers 1
Lack of time to organize activities relevant to the content of different 
disciplines 1

Suggestions for 
changing the program’s 

development format

Plan theme-based activity days with parental involvement, inside or 
outside the school 5

Conduct the invitation for all teachers at the beginning of the school 
year 4

Insert themes that involve physical and mental health and that are 
linked to each discipline 2

Establish greater university–school interaction, with the participation 
of researchers in the development of activities 2

Establish schedules with the school coordinators so that teachers can 
dedicate time to the intervention 2

Insert texts in the support material that are more academic and 
educational area 2

Expand the scope to the lower grades of elementary school 1
Expand the reporting of experiences among teachers 1

Importance of the 
program to be 

interdisciplinary

PA and health are not just physical education issues; it must be 
discussed by several teachers in the classroom 2

Enables different points of view on the same theme 2
Note: qualitative data obtained from content analysis technique proposed by Bardin (2011); ƒ: frequency of 
reports (i.e., how many times the subcategory was cited); Abbreviations: PA = physical activity 
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4 FINAL CONSIDERATIONS

4.1 LIMITATIONS AND STRENGTHS

Limitations  of  the  current  thesis  should  be  recognized  and  addressed  in  future 

interventions.  First,  HRQoL  was  not  the  primary  outcome  of  the  Movimente program. 

Although our strategies have comprised some aspects of the different dimensions of HRQoL, 

it seems to have been insufficient to change these outcomes. In addition, we simultaneously 

evaluated the possible mediators and HRQoL in pre-and post-intervention measures. As a 

causal model, it is assumed that changes in HRQOL occur after changing the mediators, that 

is, in the medium or long term  (Cerin, 2010). Other factors influencing HRQoL were not 

investigated, for instance, our study only assessed the ST; however, different screen devices, 

contents,  and  types  might  have  a  different  impact  on  HRQoL  (Knebel  et  al.,  2021).  In 

addition, although we used validated measures to evaluate the PA and ST, it is possible that 

the self-reported questionnaires have not captured small effect-size behavior changes. Finally, 

we performed the process evaluation at a single time-point through opinions and self-reported 

measures rather than direct observations,  making it  impossible to determine the strategies' 

continuity or discontinuity.

Nonetheless, several strengths must be acknowledged. First, we conducted sensitivity 

analyses  to  evaluate  the  effect  of  the  intervention  on  the  HRQoL according  to  different 

potential moderators. We extend previous research by demonstrating which aspects could be 

focused on in future interventions. Although we have not found mediation, these results could 

help future interventions improve adolescents' HRQoL living in LMIC. In addition, we used 

structural  equation  modeling,  considering  a  robust  correction  for  non-normal  outcome 

variables.  Finally,  we used  a  mixed methods  approach  with  data  from multiple  actors  to 

understand different perspectives on the same intervention program, which helped to answer 

complex questions that could not be answered by quantitative or qualitative approaches alone.

4.2 CONCLUSION

The present thesis aimed to evaluate the effect of a randomized controlled trial on the 

HRQoL;  however,  we  observed  that  the  intervention  was  not  effective  in  changing  the 
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adolescents’ HRQoL. To understand the possible  reasons for the efficacy results,  we also 

evaluated  whether  PA,  ST,  and  their  psychosocial  determinants  were  mediators  of  the 

intervention’s effect, that is, if changes in these variables could lead to the improvement of the 

HRQoL.  Finally,  we  investigated  the  implementation  of  the  intervention  to  understand 

whether or not the fidelity of the strategies could also be related to the non-effective results. 

In the first article, our findings revealed no significant effects of the intervention on 

any HRQoL dimensions. On the other hand, we found that the level of HRQoL at baseline 

was a moderator for the pre-post changes in all  dimensions, with adolescents with higher 

baseline  HRQoL presenting  a  reduction  in  their  well-being.  Considering  these  results,  it 

seemed that investigating only the effect of the intervention on the HRQoL would not provide 

enough information  on how to  change this  outcome.  Additional  questions  about  why the 

intervention was ineffective seemed to be necessary. Would interventions aiming to change 

PA and ST outcomes be enough to improve the HRQoL of healthy adolescents? Would the 

implementation of the intervention’s strategies be related to the non-effective results? In order 

to answer these questions, we developed the other two thesis articles. 

Our second study aimed to understand whether or not changes in PA, ST, and their 

psychosocial  determinants  (self-efficacy,  outcome  expectations,  and  family,  friends,  and 

teachers' support) could lead to improved HRQoL. The results have not observed mediation 

effects. Still, in one school year, changes in self-efficacy, social support (family and friends), 

and PA outcome expectations have improved adolescents' HRQoL at the follow-up, although 

it was not attributed to the intervention. These findings suggest that intervention strategies to 

change PA and ST psychosocial determinants might improve adolescents' HRQoL. However, 

our study was ineffective in changing these possible mediators, which led us to our last study 

to understand the reasons for the lack of intervention's effect.

The last study aimed to evaluate the implementation of the intervention strategies 

based  on  qualitative  and  quantitative  data  from  different  actors  (teachers,  students,  and 

parents). We observed that teachers had a more positive perception of the intervention than 

students and their parents. In summary, although the intervention strategies were acceptable to 

teachers, most students and parents did not perceive the implementation of the intervention. 

The  main  difficulties  indicated  for  the  successful  implementation  were  the  lack  of 

engagement from the school community (e.g., principals) and parents and the teachers' busy 

schedules. 
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In  conclusion,  the  Movimente program  did  not  effectively  improve  the  HRQoL 

dimensions among Brazilian adolescents. In addition, we observed that students with better 

HRQoL at the baseline reduced their scores at the end of the school year. On the other hand, 

our findings have shown that changes in PA and ST psychosocial determinants may improve 

the HRQoL dimensions, even though these changes were not attributed to the intervention. 

Furthermore, our implementation study found gaps between what was planned and what was 

implemented. That is, the fidelity was not as expected, which can be related to the lack of 

intervention's effect on mediators and HRQoL. Therefore, our results indicate the importance 

of  investigating  strategies  to  improve  adolescents'  well-being,  including  interventions  to 

change psychosocial determinants and methods that guarantee the fidelity of the intervention. 

4.3 IMPLICATIONS

Considering the results of the present thesis, it is essential to highlight some possible 

implications:  

 Future interventions to improve HRQoL may focus on specific strategies for 

its  dimensions.  Our  study  indicated  that  changing  self-efficacy,  outcome 

expectations, and social support related to PA and ST might improve HRQoL 

dimensions among adolescents.  

 New  studies  should  consider  measuring  the  mediators  and  HRQoL 

dimensions at different time points since it is assumed that outcome changes 

will occur after the mediators. 

 The  school  community  must  be  careful  in  maintaining  a  healthy  school 

environment  that  provides  psychological  well-being  to  students  during the 

school year since there is a tendency to reduce the dimensions of HRQoL 

over time.

 Given  the  complexity  of  implementing  the  intervention  strategies,  we 

recommend  that  future  studies  include  as  their  primary  goal  to  identify 

strategies to improve the implementation process, that is, procedures to be 

taken to guarantee the fidelity of the intervention. 
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5 DISSEMINATION

The results’ dissemination has been performed according to the key audiences for 

this  research,  ensuring  that  the  outputs  inform  evidence-based  practice  and  provide 

information about the analyzed population. Therefore, we used different strategies to reach 

the following groups:

 Parents, students, and schools: digital and hard-copy reports were distributed 

to each school. The students and parents could access the report with results 

regarding  the  different  lifestyle  behaviors.  In  addition,  we  presented  the 

results  in  general  meetings,  including  the  school  community  (principals, 

teachers, and parents). 

 Community: reports and presentations containing the results for each school 

were provided to  the Board  of  Education  of  the  city  of  Florianopolis.  In 

addition, theses and dissertations have been developed as a way to inform the 

community about the results. Finally, we also have used lectures and social 

media to spread the knowledge acquired by the intervention program.

 Scientific community: articles have been the most used strategy to reach this 

audience.  We  have  published  different  research  articles  in  recognized 

journals,  trying  to  disclose  the  findings.  Additional  approaches  include 

presenting  the  results  at  conferences  and  meetings  involving  other 

researchers; and disseminating results using social media such as Twitter.

 The  Movimente website  is  another  way  to  disseminate  the  intervention 

materials (https://movimente.ufsc.br/en/). All the intervention information is 

provided  online,  including  publications 

(https://movimente.ufsc.br/en/artigos-2/),  questionnaires 

(https://movimente.ufsc.br/en/questionarios/),  teachers’  handbooks 

(https://movimente.ufsc.br/en/manuais/),  pamphlets 

(https://movimente.ufsc.br/en/folders/),  posters 

(https://movimente.ufsc.br/en/cartazes/),  and  photos 

(https://movimente.ufsc.br/en/fotos/).   

https://movimente.ufsc.br/en/fotos/
https://movimente.ufsc.br/en/cartazes/
https://movimente.ufsc.br/en/folders/
https://movimente.ufsc.br/en/manuais/
https://movimente.ufsc.br/en/questionarios/
https://movimente.ufsc.br/en/artigos-2/
https://movimente.ufsc.br/en/


104

REFERENCES

Bandeira, A. D. S., Silva, K. S., Bastos, J. L. D., Silva, D. A. S., Lopes, A. D. S., and Barbosa  
Filho,  V.  C.  (2020a).  Psychosocial  mediators  of  screen  time  reduction  after  an 
intervention  for  students  from  schools  in  vulnerable  areas:  A  cluster-randomized 
controlled  trial.  Journal  of  science  and  medicine  in  sport 23,  264–269.  doi: 
10.1016/j.jsams.2019.09.004.

Bandeira, A. da S., Silva, K. S., Bastos, J. L. D., Silva, D. A. S., Lopes, A. da S., and Barbosa  
Filho,  V.  C.  (2020b).  Psychosocial  mediators  of  screen  time  reduction  after  an 
intervention  for  students  from  schools  in  vulnerable  areas:  A  cluster-randomized 
controlled  trial.  Journal  of  Science  and  Medicine  in  Sport 23,  264–269.  doi: 
10.1016/j.jsams.2019.09.004.

Bandeira, A. S., Beets, M. W., Silveira, P. M. da, Lopes, M. V. V., Barbosa Filho, V. C., da  
Costa, B. G. G., et al.  (2021). Efforts on Changing Lifestyle Behaviors May Not Be 
Enough to Improve Health-Related Quality of Life Among Adolescents: A Cluster-
Randomized Controlled Trial. Front. Psychol. 12. doi: 10.3389/fpsyg.2021.614628.

Bandura, A. (2004). Health Promotion by Social Cognitive Means.  Health Educ Behav 31, 
143–164. doi: 10.1177/1090198104263660.

Barbosa Filho, V. C., Bandeira, A. S., Rech, C. R., Lopes, A. S., Mota, J., Silva, K. S., et al.  
(2021). Validity and reliability of an instrument to measure factors associated with 
screen  time  in  Brazilian  students.  Ciência  & Saúde  Coletiva 26,  1047–1061.  doi: 
10.1590/1413-81232021263.31322018.

Barbosa Filho, V. C., da Silva, K. S., Mota, J., Beck, C., and da Silva Lopes, A. (2016a). A 
Physical Activity Intervention for Brazilian Students From Low Human Development 
Index Areas:  A Cluster-Randomized Controlled Trial.  Journal of  Physical  Activity  
and Health 13, 1174–1182. doi: 10.1123/jpah.2016-0113.

Barbosa Filho, V. C., Minatto, G., Mota, J., Silva, K. S., de Campos, W., and Lopes, A. da S. 
(2016b). Promoting physical activity for children and adolescents in low- and middle-
income countries: An umbrella systematic review: A review on promoting physical 
activity in LMIC. Prev Med 88, 115–126. doi: 10.1016/j.ypmed.2016.03.025.

Barbosa Filho,  V. C., Rech, C. R., Mota, J.,  Farias Júnior,  J.  C. de, and Lopes,  A. da S. 
(2016c).  Validity  and  reliability  of  scales  on  intrapersonal,  interpersonal  and 
environmental  factors  associated  with  physical  activity  in  Brazilian  secondary 
students. Revista Brasileira de Cineantropometria & Desempenho Humano 18, 207–
221.  Available  at:  http://www.scielo.br/scielo.php?pid=S1980-
00372016000200207&script=sci_arttext [Accessed August 25, 2017].

Bardin, L. (2011). Content analysis. São Paulo: Edições 70, 279.

Bauman, A. E., and Nutbeam, D. (2014).  Evaluation in a nutshell: a practical guide to the  
evaluation  of  health  promotion  programs.  2nd  edition.  North  Ryde,  N.S.W. : 



105

McGraw-Hill  Available  at:  https://trove.nla.gov.au/version/46547210  [Accessed 
November 12, 2018].

Breslin, G., Shannon, S., Rafferty, R., Fitzpatrick, B., Belton, S., O’Brien, W., et al. (2019). 
The effect of sport for LIFE: all island in children from low socio-economic status: a 
clustered  randomized  controlled  trial.  Health  Qual.  Life  Outcomes 17,  66.  doi: 
10.1186/s12955-019-1133-x.

Bucksch, J., Sigmundova, D., Hamrik, Z., Troped, P. J., Melkevik, O., Ahluwalia, N., et al. 
(2016).  International  Trends  in  Adolescent  Screen-Time  Behaviors  From 2002  to 
2010.  Journal  of  Adolescent  Health 58,  417–425.  doi: 
10.1016/j.jadohealth.2015.11.014.

Casey, M. M., Harvey, J. T., Telford, A., Eime, R. M., Mooney, A., and Payne, W. R. (2014).  
Effectiveness of a school-community linked program on physical activity levels and 
health-related  quality  of  life  for  adolescent  girls.  BMC  Public  Health 14.  doi: 
10.1186/1471-2458-14-649.

Cerin, E. (2010). Ways of unraveling how and why physical activity influences mental health 
through statistical mediation analyses. doi: 10.1016/J.MHPA.2010.06.002.

Craig,  P.,  Dieppe,  P.,  Macintyre,  S.,  Michie,  S.,  Nazareth,  I.,  and  Petticrew,  M.  (2013). 
Developing and evaluating complex interventions: The new Medical Research Council 
guidance.  International  Journal  of  Nursing  Studies 50,  587–592.  doi: 
10.1016/j.ijnurstu.2012.09.010.

Creswell,  J.  W.,  and Clark,  V.  L.  P.  (2017).  Designing  and Conducting  Mixed  Methods  
Research. 3rd edition. SAGE Publications.

da Silva Bandeira, A., Pizani, J., de Sousa, A. C. F. C., da Silva, J. A., Minatto, G., Barbosa  
Filho,  V.  C.,  et  al.  (2021).  Implementation  of  a  school-based  physical  activity 
intervention for Brazilian adolescents: a mixed-methods evaluation. Health Promotion 
International. doi: 10.1093/heapro/daab091.

da Silveira, P. M., Bandeira, A. da S., Lopes, M. V. V., Borgatto, A. F., and da Silva, K. S. 
(2021).  Psychometric  analysis  of  the  Brazilian-version Kidscreen-27 questionnaire. 
Health and Quality of Life Outcomes 19, 185. doi: 10.1186/s12955-021-01824-7.

Daly-Smith, A., Quarmby, T., Archbold, V. S. J., Routen, A. C., Morris, J. L., Gammon, C., 
et al. (2020). Implementing physically active learning: Future directions for research, 
policy,  and  practice.  Journal  of  Sport  and  Health  Science 9,  41–49.  doi: 
10.1016/j.jshs.2019.05.007.

del Pozo-Cruz, B., Perales, F., Parker, P., Lonsdale, C., Noetel,  M., Hesketh, K. D., et al.  
(2019). Joint physical-activity/screen-time trajectories during early childhood: socio-
demographic predictors and consequences on health-related quality-of-life and socio-
emotional  outcomes.  International  Journal  of  Behavioral  Nutrition  and  Physical  
Activity 16, 55. doi: 10.1186/s12966-019-0816-3.



106

Durlak, J. A., and DuPre, E. P. (2008). Implementation matters: a review of research on the 
influence  of  implementation  on  program  outcomes  and  the  factors  affecting 
implementation.  Am J Community  Psychol 41,  327–350. doi:  10.1007/s10464-008-
9165-0.

Emmel,  N.  (2013).  Sampling  and  Choosing  Cases  in  Qualitative  Research:  A  Realist  
Approach.  1  Oliver’s  Yard, 55  City  Road, London EC1Y  1SP United  Kingdom: 
SAGE Publications Ltd doi: 10.4135/9781473913882.

Esteban-Gonzalo,  L.,  Turner,  A.  I.,  Torres,  S.  J.,  Esteban-Cornejo,  I.,  Castro-Piñero,  J., 
Delgado-Alfonso,  Á.,  et  al.  (2019).  Diet  quality  and  well-being  in  children  and 
adolescents:  the  UP&DOWN longitudinal  study.  British  Journal  of  Nutrition 121, 
221–231. doi: 10.1017/S0007114518003070.

Fair, K. N., Solari Williams, K. D., Warren, J., McKyer, E. L. J., and Ory, M. G. (2018). The 
Influence  of  Organizational  Culture  on  School-Based  Obesity  Prevention 
Interventions: A Systematic Review of the Literature.  J School Health 88, 462–473. 
doi: 10.1111/josh.12626.

Farias Júnior, J. C. de, Loch, M. R., Lima Neto, A. J. de, Sales, J. M., Ferreira, F. E. L. de L.,  
Farias  Júnior,  J.  C.  de,  et  al.  (2017).  Reproducibility,  internal  consistency,  and 
construct validity of KIDSCREEN-27 in Brazilian adolescents.  Cadernos de Saúde 
Pública 33. doi: 10.1590/0102-311x00131116.

Farias Júnior, J. C. de, Lopes, A. da S., Mota, J., Santos, M. P., Ribeiro, J. C., and Hallal, P.  
C.  (2012).  Validity  and  reproducibility  of  a  physical  activity  questionnaire  for 
adolescents:  adapting  the  Self-Administered  Physical  Activity  Checklist.  Revista  
Brasileira de Epidemiologia 15, 198–210. doi: 10.1590/S1415-790X2012000100018.

Farias Júnior, J. C. de, Lopes, A. da S., Reis, R. S., Nascimento, J. V. do, Borgatto, A. F., and 
Hallal, P. C. (2011). Development and validation of a questionnaire measuring factors 
associated with physical activity in adolescents. Revista Brasileira de Saúde Materno  
Infantil 11, 301–312. doi: 10.1590/S1519-38292011000300011.

Gammon, C., Morton, K., Atkin, A., Corder, K., Daly-Smith, A., Quarmby, T., et al. (2019). 
Introducing physically active lessons in UK secondary schools: feasibility study and 
pilot  cluster-randomised  controlled  trial.  BMJ  Open 9,  e025080.  doi: 
10.1136/bmjopen-2018-025080.

Glasgow, R. E.,  Harden, S. M., Gaglio,  B., Rabin, B., Smith,  M. L., Porter,  G. C., et  al.  
(2019). RE-AIM Planning and Evaluation Framework: Adapting to New Science and 
Practice  With  a  20-Year  Review.  Front.  Public  Health 7.  doi: 
10.3389/fpubh.2019.00064.

Gomes, A. C., Rebelo, M. A. B., de Queiroz, A. C., de Queiroz Herkrath, A. P. C., Herkrath,  
F. J., Rebelo Vieira, J. M., et al.  (2020). Socioeconomic status, social support, oral 
health beliefs, psychosocial factors, health behaviours and health-related quality of life 
in adolescents. Qual Life Res 29, 141–151. doi: 10.1007/s11136-019-02279-6.



107

Guedes, D. P., and Lopes, C. C. (2010). Validation of the Brazilian version of the 2007 Youth 
Risk  Behavior  Survey.  Revista  de  Saúde  Pública 44,  840–850.  Available  at: 
http://www.revistas.usp.br/rsp/article/view/32838 [Accessed June 23, 2017].

Guldager,  J.  D., Andersen, P. T.,  von Seelen, J.,  and Leppin,  A. (2018). Physical activity 
school intervention:  context  matters.  Health Education Research 33, 232–242. doi: 
10.1093/her/cyy012.

Guthold, R., Cowan, M. J., Autenrieth, C. S., Kann, L., and Riley, L. M. (2010). Physical 
Activity and Sedentary Behavior Among Schoolchildren: A 34-Country Comparison. 
The Journal of Pediatrics 157, 43-49.e1. doi: 10.1016/j.jpeds.2010.01.019.

Haraldstad, K., Kvarme, L. G., Christophersen, K.-A., and Helseth, S. (2019). Associations 
between self-efficacy, bullying and health-related quality of life in a school sample of 
adolescents:  a  cross-sectional  study.  BMC  Public  Health 19,  757.  doi: 
10.1186/s12889-019-7115-4.

Hartmann, T., Zahner, L., Pühse, U., Puder, J. J., and Kriemler, S. (2010). Effects of a School-
Based Physical  Activity  Program on Physical  and Psychosocial  Quality  of Life  in 
Elementary School Children: A Cluster-Randomized Trial. Pediatric Exercise Science 
22,  511–522.  Available  at:  http://search.ebscohost.com/login.aspx?
direct=true&db=s3h&AN=57747235&lang=pt-br&site=ehost-
live&authtype=ip,cookie,uid.

Hinkley, T., Verbestel, V., Ahrens, W., Lissner, L., Molnár, D., Moreno, L. A., et al. (2014). 
Early  Childhood  Electronic  Media  Use  as  a  Predictor  of  Poorer  Well-being:  A 
Prospective  Cohort  Study.  JAMA  Pediatrics 168,  485–492.  doi: 
10.1001/jamapediatrics.2014.94.

Hivner, E. A., Hoke, A. M., Francis, E. B., Lehman, E. B., Hwang, G. W., and Kraschnewski, 
J.  L.  (2019).  Training  teachers  to  implement  physical  activity:  Applying  social 
cognitive  theory.  Health  Education  Journal,  0017896918820558.  doi: 
10.1177/0017896918820558.

Hoyle, R. H. ed. (2012). Handbook of structural equation modeling. Handbook of structural  
equation modeling., xi, 740–xi, 740.

Hu,  L.,  and Bentler,  P.  M.  (1999).  Cutoff  criteria  for  fit  indexes  in  covariance  structure 
analysis: Conventional criteria versus new alternatives. Structural Equation Modeling:  
A Multidisciplinary Journal 6, 1–55. doi: 10.1080/10705519909540118.

Jago, R., Rawlins, E., Kipping, R. R., Wells, S., Chittleborough, C., Peters, T. J., et al. (2015). 
Lessons learned from the AFLY5 RCT process evaluation: implications for the design 
of physical activity and nutrition interventions in schools. BMC Public Health 15, 946. 
doi: 10.1186/s12889-015-2293-1.

Jalali-Farahani,  S.,  Amiri,  P.,  and  Chin,  Y.  S.  (2016).  Are  physical  activity,  sedentary 
behaviors  and sleep duration  associated  with body mass  index-for-age and health-
related quality of life among high school boys and girls?  Health and Quality of Life  
Outcomes 14, 30. doi: 10.1186/s12955-016-0434-6.



108

Jones, M., Defever, E., Letsinger, A., Steele, J., and Mackintosh, K. A. (2019). A mixed-
studies systematic review and meta-analysis of school-based interventions to promote 
physical  activity  and/or  reduce  sedentary  time  in  children.  Journal  of  Sport  and  
Health Science. doi: 10.1016/j.jshs.2019.06.009.

Jorgensen, T. D., Pornprasertmanit, S., Schoemann, A. M., Rosseel, Y., Miller, P., and Quick, 
C.  (2018).  semTools:  Useful  tools  for  structural  equation  modeling.  R  Package  
Version 0.5-1.

Kandola, A., Lewis, G., Osborn, D. P. J., Stubbs, B., and Hayes, J. F. (2020). Depressive 
symptoms  and  objectively  measured  physical  activity  and  sedentary  behaviour 
throughout adolescence: a prospective cohort study.  The Lancet Psychiatry 7, 262–
271. doi: 10.1016/S2215-0366(20)30034-1.

Kennedy, S. G., Sanders, T., Estabrooks, P. A., Smith, J. J., Lonsdale, C., Foster, C., et al. 
(2021).  Implementation  at‐scale  of  school‐based  physical  activity  interventions:  A 
systematic review utilizing the RE‐AIM framework. Obesity Reviews, obr.13184. doi: 
10.1111/obr.13184.

Kline,  R.  B.  (2015).  Principles  and  practice  of  structural  equation  modeling.  Guilford 
publications.

Knebel, M. T. G., da Costa, B. G. G., dos Santos, P. C., de Sousa, A. C. F. C., and Silva, K. S. 
(2021).  The  conception,  content  validation,  and  test-retest  reliability  of  the 
Questionnaire  for  Screen Time of  Adolescents  (QueST).  Jornal  de  Pediatria.  doi: 
10.1016/j.jped.2021.05.004.

Köykkä, K., Absetz, P., Araújo-Soares, V., Knittle, K., Sniehotta, F. F., and Hankonen, N. 
(2019). Combining the reasoned action approach and habit formation to reduce sitting 
time in classrooms:  Outcome and process evaluation  of the Let’s  Move It  teacher 
intervention.  Journal  of  Experimental  Social  Psychology 81,  27–38.  doi: 
10.1016/j.jesp.2018.08.004.

Lander, N., Koorts, H., Mazzoli, E., Moncrieff, K., and Salmon, J. (2019). The feasibility and 
impact  of  embedding  pedagogical  strategies  targeting  physical  activity  within 
undergraduate  teacher  education:  Transform-Ed!  Pilot  Feasibility  Stud 5,  125. doi: 
10.1186/s40814-019-0507-5.

Langeland, I.  O., Sollesnes,  R., Nilsen, R. M., Almenning, G., and Langeland,  E.  (2019). 
Examining boys’ and girls’ health-related quality of life from the first to the third year 
of upper secondary school: A prospective longitudinal study. Nursing Open 6, 1606–
1614. doi: 10.1002/nop2.366.

Langford, R., Bonell,  C., Jones, H., and Campbell,  R. (2015). Obesity prevention and the 
Health promoting Schools framework: essential components and barriers to success. 
Int J Behav Nutr Phys Act 12, 15. doi: 10.1186/s12966-015-0167-7.

Langford, R., Bonell, C. P., Jones, H. E., Pouliou, T., Murphy, S. M., Waters, E., et al. (2014). 
The WHO Health Promoting School framework for improving the health and well-



109

being of students and their academic achievement. Cochrane Database of Systematic  
Reviews. doi: 10.1002/14651858.CD008958.pub2.

Lebrun-Harris, L. A., Ghandour, R. M., Kogan, M. D., and Warren, M. D. (2022). Five-Year 
Trends in US Children’s Health and Well-being, 2016-2020.  JAMA Pediatrics 176, 
e220056. doi: 10.1001/jamapediatrics.2022.0056.

Lee, R. L. T., Chien, W. T., Tanida, K., Takeuchi, S., Rutja, P., Kwok, S. W. H., et al. (2019). 
The Association between Demographic Characteristics, Lifestyle Health Behaviours, 
and Quality of Life among Adolescents in Asia Pacific Region. International Journal  
of Environmental Research and Public Health 16, 2324. doi: 10.3390/ijerph16132324.

Liu, Z., Gao, P., Gao, A.-Y., Lin, Y., Feng, X.-X., Zhang, F., et al. (2022). Effectiveness of a 
Multifaceted Intervention for Prevention of Obesity in Primary School Children in 
China:  A Cluster  Randomized Clinical  Trial.  JAMA Pediatrics 176,  e214375.  doi: 
10.1001/jamapediatrics.2021.4375.

Lonsdale, C., Lester, A., Owen, K. B., White, R. L., Peralta, L., Kirwan, M., et al. (2019). An 
internet-supported school physical activity intervention in low socioeconomic status 
communities:  results  from  the  Activity  and  Motivation  in  Physical  Education 
(AMPED) cluster  randomised controlled  trial.  Br J  Sports  Med 53,  341–347.  doi: 
10.1136/bjsports-2017-097904.

Lubans, D. R., Smith, J. J., Morgan, P. J., Beauchamp, M. R., Miller, A., Lonsdale, C., et al.  
(2016a).  Mediators  of  Psychological  Well-being  in  Adolescent  Boys.  Journal  of  
Adolescent Health 58, 230–236. doi: 10.1016/j.jadohealth.2015.10.010.

Lubans,  D.,  Richards,  J.,  Hillman,  C.,  Faulkner,  G.,  Beauchamp,  M.,  Nilsson,  M.,  et  al.  
(2016b). Physical Activity for Cognitive and Mental Health in Youth: A Systematic 
Review of Mechanisms. Pediatrics 138. doi: 10.1542/peds.2016-1642.

MacKinnon, D. P.  (2008).  Introduction to  Statistical  Mediation  Analysis.  Edição:  1.  New 
York: Routledge.

MacKinnon, D. P.,  Fairchild,  A. J.,  and Fritz,  M. S.  (2007).  Mediation Analysis.  Annual  
Review of Psychology 58, 593–614. doi: 10.1146/annurev.psych.58.110405.085542.

Malta, D. C., Andreazzi, M. A. R. de, Oliveira-Campos, M., Andrade, S. S. C. de A., S?, N.  
N.  B.  de,  Moura,  L.  de,  et  al.  (2014).  Trend of  the  risk and protective  factors  of 
chronic  diseases  in  adolescents,  National  Adolescent  School-based  Health  Survey 
(PeNSE  2009  e  2012).  Revista  Brasileira  de  Epidemiologia 17,  77–91.  doi: 
10.1590/1809-4503201400050007.

Maniccia, D. M., Davison, K. K., Marshall,  S. J., Manganello, J. A., and Dennison, B. A. 
(2011).  A Meta-analysis  of  Interventions  That  Target  Children’s  Screen  Time  for 
Reduction. Pediatrics 128, e193–e210. doi: 10.1542/peds.2010-2353.

Marcus,  B.,  and  Simkin,  L.  (1994).  The  transtheoretical  model:  applications  to  exercise 
behavior.  Medicine  & Science  in  Sports  & Exercise 26,  1400–1404.  Available  at: 
insights.ovid.com [Accessed March 11, 2020].



110

Marker, A. M., Steele, R. G., and Noser, A. E. (2018). Physical activity and health-related 
quality of life in children and adolescents:  A systematic review and meta-analysis. 
Health Psychology 37, 893–903. doi: 10.1037/hea0000653.

Meade, T., and Dowswell,  E.  (2016). Adolescents’ health-related quality of life (HRQoL) 
changes  over  time:  a  three  year  longitudinal  study.  Health  and  Quality  of  Life  
Outcomes 14, 14. doi: 10.1186/s12955-016-0415-9.

Mikkelsen, H. T., Haraldstad, K., Helseth, S., Skarstein, S., Småstuen, M. C., and Rohde, G. 
(2020).  Health-related quality  of life  is  strongly associated  with self-efficacy,  self-
esteem, loneliness, and stress in 14–15-year-old adolescents: a cross-sectional study. 
Health Qual Life Outcomes 18, 1–17. doi: 10.1186/s12955-020-01585-9.

Mohamadian, H., Eftekhar, H., Rahimi, A., Mohamad, H. T., Shojaiezade, D., and Montazeri, 
A. (2011). Predicting health-related quality of life by using a health promotion model 
among Iranian adolescent girls: A structural equation modeling approach. Nursing & 
Health Sciences 13, 141–148. doi: 10.1111/j.1442-2018.2011.00591.x.

Mojtabai,  R.,  Olfson,  M.,  and  Han,  B.  (2016).  National  Trends  in  the  Prevalence  and 
Treatment  of  Depression  in  Adolescents  and  Young  Adults.  Pediatrics 138.  doi: 
10.1542/peds.2016-1878.

Moore, G. F., Audrey, S., Barker, M., Bond, L., Bonell, C., Hardeman, W., et al. (2015a). 
Process  evaluation  of  complex  interventions:  Medical  Research  Council  guidance. 
BMJ 350, h1258. doi: 10.1136/bmj.h1258.

Moore, G. F., Audrey, S., Barker, M., Bond, L., Bonell, C., Hardeman, W., et al. (2015b).  
Process  evaluation  of  complex  interventions:  Medical  Research  Council  guidance. 
BMJ 350, h1258. doi: 10.1136/bmj.h1258.

Morton, K. L., Atkin, A. J., Corder, K., Suhrcke, M., and van Sluijs, E. M. F. (2016). The  
school  environment  and  adolescent  physical  activity  and  sedentary  behaviour:  a 
mixed-studies  systematic  review:  School  environment  and adolescent  PA.  Obesity  
Reviews 17, 142–158. doi: 10.1111/obr.12352.

Murray, C. J. L., Aravkin, A. Y., Zheng, P., Abbafati, C., Abbas, K. M., Abbasi-Kangevari, 
M., et  al.  (2020). Global burden of 87 risk factors in 204 countries and territories, 
1990–2019: a systematic analysis for the Global Burden of Disease Study 2019. The 
Lancet 396, 1223–1249. doi: 10.1016/S0140-6736(20)30752-2.

Nagata, J. M., Ferguson, B. J., and Ross, D. A. (2016). Research Priorities for Eight Areas of 
Adolescent  Health  in  Low-  and  Middle-Income  Countries.  Journal  of  Adolescent  
Health 59, 50–60. doi: 10.1016/j.jadohealth.2016.03.016.

Naylor, P.-J., Nettlefold, L., Race, D., Hoy, C., Ashe, M. C., Wharf Higgins, J., et al. (2015). 
Implementation of school based physical activity interventions: A systematic review. 
Preventive Medicine 72, 95–115. doi: 10.1016/j.ypmed.2014.12.034.

Neil-Sztramko, S. E., Caldwell, H., and Dobbins, M. (2021). School‐based physical activity 
programs for promoting physical activity and fitness in children and adolescents aged 



111

6  to  18.  Cochrane  Database  of  Systematic  Reviews.  doi: 
10.1002/14651858.CD007651.pub3.

Nicholls, L., Lewis, A. J.,  Petersen, S., Swinburn, B., Moodie,  M., and Millar,  L. (2014). 
Parental  encouragement  of healthy  behaviors:  adolescent  weight  status  and health-
related quality of life. BMC Public Health 14, 369. doi: 10.1186/1471-2458-14-369.

Otto,  C., Haller,  A.-C.,  Klasen, F.,  Hölling,  H.,  Bullinger,  M.,  Ravens-Sieberer,  U., et  al. 
(2017). Risk and protective factors of health-related quality  of life  in children and 
adolescents: Results of the longitudinal BELLA study. PLoS ONE 12, e0190363. doi: 
10.1371/journal.pone.0190363.

Quaresma,  A. M.,  Palmeira,  A. L.,  Martins,  S.  S.,  Minderico,  C. S.,  and Sardinha,  L.  B. 
(2014).  Effect of a school-based intervention on physical activity and quality of life 
through  serial  mediation  of  social  support  and  exercise  motivation:  the  PESSOA 
program. Health Education Research 29, 906–917. doi: 10.1093/her/cyu056.

Rapley, M. (2003). Quality of Life Research: A Critical Introduction. SAGE.

Ravens-Sieberer,  U.,  Gosch,  A.,  Erhart,  M.,  Rueden,  U.,  Nickel,  J.,  Kurth,  B.-M.,  et  al. 
(2006). The KIDSCREEN Questionnaires—Quality of life questionnaires for children 
and adolescents—Handbook.

Ravens-Sieberer,  U.,  and  Kidscreen  Group  Europe  eds.  (2016).  The  Kidscreen 
questionnaires: quality of life questionnaires for children and adolescents: handbook. 
3rd edition. Lengerich: Pabst Science Publishers.

Routen, A. C., Johnston, J. P., Glazebrook, C., and Sherar, L. B. (2018). Teacher perceptions 
on the delivery and implementation of movement integration strategies: The CLASS 
PAL (Physically Active Learning) Programme.  International Journal of Educational  
Research 88, 48–59. doi: 10.1016/j.ijer.2018.01.003.

Rubin, D. B. (1987).  Multiple Imputation for Nonresponse in Surveys. John Wiley & Sons 
Available at: https://doi.org/10.1002/9780470316696.

Russ, L. B., Webster, C. A., Beets, M. W., and Phillips, D. S. (2015). Systematic Review and 
Meta-Analysis  of  Multi-Component  Interventions  Through  Schools  to  Increase 
Physical Activity. J Phys Act Health 12, 1436–1446. doi: 10.1123/jpah.2014-0244.

Sallis, J. F., Cervero, R. B., Ascher, W., Henderson, K. A., Kraft, M. K., and Kerr, J. (2006). 
An  ecological  approach  to  creating  active  living  communities.  Annual  Review  of  
Public Health 27, 297–322. doi: 10.1146/annurev.publhealth.27.021405.102100.

Sánchez-Oliva,  D.,  Esteban-Cornejo,  I.,  Padilla-Moledo,  C.,  Pérez-Bey,  A.,  Veiga,  Ó.  L., 
Cabanas-Sánchez,  V.,  et  al.  (2019).  Associations  between  physical  activity  and 
sedentary  time  profiles  transitions  and  changes  in  well-being  in  youth:  The 
UP&DOWN  longitudinal  study.  Psychology  of  Sport  and  Exercise,  101558.  doi: 
10.1016/j.psychsport.2019.101558.



112

Sanders, T., Parker, P. D., del Pozo-Cruz, B., Noetel, M., and Lonsdale, C. (2019). Type of 
screen  time  moderates  effects  on  outcomes  in  4013  children:  evidence  from  the 
Longitudinal Study of Australian Children.  Int J Behav Nutr Phys Act 16, 117. doi: 
10.1186/s12966-019-0881-7.

Saunders, R. P., Pate, R. R., Felton, G., Dowda, M., Weinrich, M. C., Ward, D. S., et al. 
(1997).  Development  of  questionnaires  to  measure  psychosocial  influences  on 
children’s physical activity. Prev Med 26, 241–247. doi: 10.1006/pmed.1996.0134.

Silva, K. S., da Silva Lopes, A., Dumith, S. C., Garcia, L. M. T., Bezerra, J., and Nahas, M. 
V. (2014). Changes in television viewing and computers/videogames use among high 
school students in Southern Brazil between 2001 and 2011. International Journal of  
Public Health 59, 77–86. doi: 10.1007/s00038-013-0464-3.

Silva, K. S., Silva, J. A. da, Barbosa Filho, V. C., Santos, P. C. dos, Silveira, P. M. da, Lopes,  
M. V. V., et al.  (2020). Protocol paper for the Movimente school-based program: A 
cluster-randomized controlled trial targeting physical activity and sedentary behavior 
among  Brazilian  adolescents.  Medicine 99,  e21233.  doi: 
10.1097/MD.0000000000021233.

Stiglic, N., and Viner, R. M. (2019). Effects of screentime on the health and well-being of 
children and adolescents: a systematic review of reviews. BMJ Open 9, e023191. doi: 
10.1136/bmjopen-2018-023191.

Tilga,  H.,  Kalajas-Tilga,  H.,  Hein,  V.,  Raudsepp,  L.,  and  Koka,  A.  (2021).  Perceived 
Autonomy  Support  from  Peers,  Parents,  and  Physical  Education  Teachers  as 
Predictors of Physical Activity and Health-Related Quality of Life among Adolescents
—A  One-Year  Longitudinal  Study.  Education  Sciences 11,  457.  doi: 
10.3390/educsci11090457.

United  Nations  (2016).  Transforming  our  world:  The  2030  agenda  for  sustainable 
development.

Van  Buuren,  S.,  and  Groothuis-Oudshoorn,  K.  (2011).  mice:  Multivariate  imputation  by 
chained equations in R. Journal of statistical software 45, 1–67.

van den Berg, V., Salimi, R., de Groot, R., Jolles, J., Chinapaw, M., and Singh, A. (2017). 
“It’s a Battle… You Want to Do It, but How Will You Get It Done?”: Teachers’ and 
Principals’  Perceptions  of Implementing Additional  Physical  activity  in School for 
Academic Performance. IJERPH 14, 1160. doi: 10.3390/ijerph14101160.

Verjans-Janssen,  S.  R.  B.,  van  de  Kolk,  I.,  Van Kann,  D.  H.  H.,  Kremers,  S.  P.  J.,  and 
Gerards,  S.  M.  P.  L.  (2018).  Effectiveness  of  school-based  physical  activity  and 
nutrition interventions with direct parental involvement on children’s BMI and energy 
balance-related  behaviors  –  A  systematic  review.  PLoS  ONE 13,  e0204560.  doi: 
10.1371/journal.pone.0204560.

Vyas, S., and Kumaranayake, L. (2006). Constructing socio-economic status indices: how to 
use  principal  components  analysis.  Health  Policy  Plan 21,  459–468.  doi: 
10.1093/heapol/czl029.



113

WHO  (1995).  The  World  Health  Organization  quality  of  life  assessment  (WHOQOL): 
Position paper from the World Health Organization.  Social Science & Medicine 41, 
1403–1409. doi: 10.1016/0277-9536(95)00112-K.

Wong, M., Lycett, K., Olds, T., Gold, L., and Wake, M. (2017). Use of time and adolescent 
health-related  quality  of  life/well-being:  a  scoping  review.  Acta  Paediatrica 106, 
1239–1245. doi: 10.1111/apa.13929.

World Health Organization (2018).  More active people for a healthier world: global action  
plan on physical activity 2018-2030.

Wu, X. Y., Han, L. H., Zhang, J. H., Luo, S., Hu, J. W., and Sun, K. (2017). The influence of 
physical  activity,  sedentary  behavior  on  health-related  quality  of  life  among  the 
general population of children and adolescents: A systematic review. PLOS ONE 12, 
e0187668. doi: 10.1371/journal.pone.0187668.



114

APPENDIX A - First page of Article 1, published at Frontiers in Psychology



115

APPENDIX B - First page of Article 2, submitted on the Journal of Child Psychology & 

Psychiatry



116

APPENDIX C - First page of Article 3, published on Health Promotion International



117

APPENDIX D – Movimente questionnaires



118



119



120



121



122



123



124



125



126



127



128



129



130



131



132

APPENDIX E – Authorization Term of the Prefeitura Municipal de Florianopolis



133

APPENDIX F – Protocol of the Ethics Committee in Research with Human Beings of the 

UFSC



134



135



136



137

APPENDIX G – Consent forms for the parents/guardians from Control Schools



138



139

APPENDIX H – Consent forms for the parents/guardians from Intervention Schools



140



141



142

APPENDIX I – Consent forms for the students from Control Schools



143



144

APPENDIX J – Consent forms for the students from Intervention Schools



145


	RESUMO
	RESUMO EXPANDIDO
	ABSTRACT
	DOCUMENT STRUCTURE
	LIST OF FIGURES
	LIST OF TABLES
	LIST OF ABBREVIATIONS
	SUMMARY
	1 INTRODUCTION
	1.1 PURPOSE
	1.1.1 General purpose
	1.1.2 Specific purposes

	1.2 HYPOTHESES
	1.3 SIGNIFICANCE AND INNOVATION
	1.4 Researcher INVOLVEMENT

	2 METHODS
	2.1 STUDY DESIGN
	2.2 Recruitment of schools and participants
	2.3 Intervention protocol
	2.3.1 Teacher training
	2.3.2 Environmental improvements
	2.3.3 Educational actions
	2.3.4 Control schools

	2.4 Procedures and measures
	2.4.1 Primary outcome
	2.4.2 Potential mediators
	2.4.2.1 Potential mediators related to PA
	2.4.2.2 Potential mediators related to ST

	2.4.3 Covariates

	2.5 IMPLEMENTATION OF THE INTERVENTION
	2.5.1 Participants
	2.5.2 Evaluation process
	2.5.3 Data processing

	2.6 DATA ANALYSIS
	2.6.1 Descriptive analyses and missing data
	2.6.2 Intervention effect analyses
	2.6.3 Mediation analyses


	3 RESULTS
	3.1 ARTICLE 1: Efforts on changing lifestyle behaviors may not be enough to improve health-related quality of life among adolescents: A cluster-randomized controlled trial
	3.2 ARTICLE 2: Physical activity, screen time, and their psychosocial determinants in the pathways of the health-related quality of life in adolescents: a mediation analysis of a cluster-randomized controlled trial
	3.3 ARTICLE 3: Implementation of a school-based physical activity intervention for Brazilian adolescents: A mixed-methods evaluation

	4 FINAL CONSIDERATIONS
	4.1 LIMITATIONS AND STRENGTHS
	4.2 CONCLUSION
	4.3 IMPLICATIONS

	5 DISSEMINATION
	REFERENCES
	APPENDIX A - First page of Article 1, published at Frontiers in Psychology
	APPENDIX B - First page of Article 2, submitted on the Journal of Child Psychology & Psychiatry
	APPENDIX C - First page of Article 3, published on Health Promotion International
	APPENDIX D – Movimente questionnaires
	APPENDIX E – Authorization Term of the Prefeitura Municipal de Florianopolis
	APPENDIX F – Protocol of the Ethics Committee in Research with Human Beings of the UFSC
	APPENDIX G – Consent forms for the parents/guardians from Control Schools
	APPENDIX H – Consent forms for the parents/guardians from Intervention Schools
	APPENDIX I – Consent forms for the students from Control Schools
	APPENDIX J – Consent forms for the students from Intervention Schools


		2022-09-12T14:27:51-0300


		2022-09-12T16:40:33-0300




