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ABSTRACT
Multicomponent programs to promote physical activity have shown promise to help adolescents to 
increase physical activity levels. Although evaluation of the intervention implementation process is 
important, information about this evaluation is rarely reported. This observational study aimed to 
evaluate the implementation of a 12-week physical activity intervention program for adolescents. 
The ActTeens program consists of three components: (1) structured physical activity sessions; (2) 
self-monitoring associated with daily goal setting; (3) healthy lifestyle messages (mHealth). The 
evaluation of the process was carried out through observations and self-reported information from 
the students. Fifty-one adolescents (37.5% girls) answered the questionnaire.  Overall, the reach was 
73.3%, retention rate 96.3%, and satisfaction with the intervention was high (score 5). The structured 
sessions presented high fidelity, and good acceptability among adolescents, with an average attend-
ance rate of 93.7%. Participants rated the sessions as enjoyable and the teacher’s role as excellent. 
Adherence to self-monitoring (goal setting with a pedometer) was moderate and 57.8% of adoles-
cents reported using the device daily. In addition, adolescents reported that the use of a pedometer 
increased their motivation to practice physical activity (72.4%). Satisfaction with the messages was 
considered low, with only 37.8% agreeing that the messages promoted the adoption of a healthy 
lifestyle. In conclusion, the structured sessions and the self-monitoring showed good acceptability 
among adolescents, and these strategies were considered relevant to promote a more physically active 
lifestyle. However, the component mHealth, when used as a single strategy, did not aid the adoption 
of healthy behavior. 
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RESUMO
Programas multicomponentes para promoção da atividade física têm se mostrado promissores para auxiliar 
os adolescentes a aumentar seus níveis de atividade física. Embora a avaliação do processo de implementação 
da intervenção seja importante, informações sobre esta avaliação raramente são relatadas. O presente estudo 
teve como objetivo avaliar a implementação de um programa de intervenção de atividade física de 12 sema-
nas para adolescentes. O programa ActTeens consiste de três componentes principais: (1) sessões estruturadas 
de atividade física; (2) auto-monitoramento associado com estabelecimento de metas diárias; (3) orientações 
sobre um estilo de vida saudável (mHealth). A avalição do processo foi por meio de observações e informações 
autorreferidas dos alunos. Cinquenta e um adolescentes (37,5% meninas) responderam o questionário. No 
geral, o alcance foi de 73,3%, a taxa de retenção 96,3% e satisfação com a intervenção foi alta (escore 5). As 
sessões estruturadas tiveram alta fidelidade, boa aceitabilidade entre os adolescentes com a frequência média 
de participação de 93,7% por aula. Os participantes classificaram as sessões como prazerosas e o papel do pro-
fessor como excelente. A aderência ao automonitoramento (estabelecimento de metas com pedômetro) foi mode-
rada e 57,8% dos adolescentes relataram usar o dispositivo diariamente. Além disso, os adolescentes relataram 
que o uso do pedômetro aumentou a motivação para a prática de atividade física (72,4%). A satisfação com 
as mensagens por aplicativo foi considerada baixa, sendo que apenas 37,8% concordaram que as mensagens 
promoveram a adoção de um estilo de vida saudável. Em conclusão, as sessões estruturadas e o uso do pedô-
metro para automonitoramento mostraram boa aceitabilidade entre os adolescentes, e estas estratégias foram 
consideradas relevantes para promover um estilo de vida fisicamente mais ativo. Entretanto, o componente 
mHealth, quando usado como uma estratégia única, não auxiliou na adoção de um comportamento saudável. 

Palavras-chave: Dispositivos eletrônicos vestíveis; Exercício físico; Telemedicina; Adolescente; Ciência da 
implementação. 
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Introduction
The benefits of physical activity (PA) in childhood and 
adolescence are widely demonstrated in the literature, 
such as improved cardiorespiratory and muscular fitness, 
body composition, cardiometabolic profile, and mental 
health1. However, global estimates reveal that less than 
20% of adolescents are considered physically active2. In 
this perspective, to increase the practice of PA among 
adolescents, several strategies have been developed3. 

School-based multicomponent interventions that 
aim to address the multidimensional factors related to 
PA behavior have shown inconsistent results, due to 
the type of used PA- measure (objective or self-report-
ed), and lack to assess both the mechanisms of behavior 
change and the intervention implementation process4. 
In this sense, researchers highlight the need to examine 
in detail each strategy adopted as well as the process of 
implementation of the intervention5,6. 

Few studies have focused on addressing issues regard-
ing the implementation of intervention strategies (fidel-
ity, feasibility, the quality of actions proposed for the tar-
get audience)7. Process evaluation provides researchers 
with detailed information, facilitating the interpretation 
of outcomes and providing a broader view of the contex-
tual factors that influence the operationalization  of the 
intervention, such as which variables impact the imple-
mentation of strategies and how a given intervention can 
be applied in other contexts and/or other populations8. 
In addition, the implementation assessment helps to ob-
serve the gaps between planning and adopting strategies, 
as well as aiding in the identification of which actions are 
viable, adaptable, or not applicable, thus improving the 
cost-benefit of the program9. 

Implementation evaluation usually involves meas-
uring the intervention’s reach, dose, and fidelity10.  The 
“reach” assessment provides evidence on the participa-
tion of the target audience in the intervention or in 
the specific components, that is, it refers to the pro-
portion of individuals participating in the intervention 
in relation to the potentially eligible population11. The 
“dose” assessment aims to quantify how much of the 
intervention was delivered and received by the partici-
pants. The dose delivered refers to the planned amount 
of the intervention, or its components, that was offered 
by the researcher, while the dose received refers to the 
engagement (dose response exposure) and satisfaction 
(dose response satisfaction) by the participants10. The 
measurement of “fidelity” aims to verify whether the 
intervention that was performed was consistent with 

the intervention that was planned10.
Therefore, in order to obtain better understanding 

of the effectiveness of the actions developed during 
an intervention carried out in the context of the “real 
world”, the evaluation of the process of an intervention 
program is essential, as this will provide us with ele-
ments to identify which strategies implemented were 
effective and which need to be revised. In this sense, 
the objective of the current research was to evaluate 
the implementation of a multicomponent intervention 
program to promote PA in Brazilian adolescents.

Methods
This observational study was approved by the Resear-
ch Ethics Committee of the Universidade Estadual do 
Norte do Paraná, under protocol nº 4,452,513 and regis-
tered in the Clinical Trials database  (NCT05070377).

The inclusion criteria of the schools were: (i) hav-
ing classes in the eighth and ninth years of second-
ary school; (ii) having at least two Physical Educa-
tion classes on different days; (iii) Physical Education 
teacher agreeing to include the structured session in 
the class. Of the 4 eligible schools, 2 agreed to partici-
pate in the program and were divided into intervention 
and control. All students enrolled in Grades 8 and 9, 
aged between 13 and 15 were eligible to participate (n 
= 75). Students who did not participate in all stages of 
the study after the baseline assessment, due to trans-
fer or the decision to dropout, were excluded from the 
analysis. Students and their parents/guardians signed 
an assent and consent form respectively. 

The multicomponent intervention to promote PA 
was carried out for 12 weeks. Intervention strategies 
were developed guided by self-determination12 and 
socio-cognitive theories13. The ActTeens program con-
sists of three components: (1) structured PA sessions 
in Physical Education classes; (2) self-monitoring 
associated with daily goal setting; and (3) guidance 
on a healthy lifestyle (mHealth). A summary of each 
component is described in supplemental Table 1. The 
implementation of the strategies was developed in the 
second half of 2021 ( July to November).

The structured session was an adaptation of the 
Australian program - Resistance Training for Youth14. 
The structured activities were aimed at promoting 
opportunities for non-traditional PA practice in the 
school context, encouraging the adoption of active 
behavior on a daily basis, as well as reinforcing the 
importance of an active lifestyle in adolescence. The 
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implementation of the strategies used to support the 
adoption of structured activities included the follow-
ing actions: (i) workshop for the teacher; (ii) delivery 
of a manual to the teacher with information about the 
resources of the sessions and the material or equipment 
needed; (iii) observation and feedback from the physi-
cal activity session; (iv) interactive seminar.

The Physical Education teacher of the intervention 
group participated in a workshop promoted by the re-
sponsible researcher. This training aimed to: emphasize 
the importance of active behavior and physical fitness in 
the health of adolescents; demonstrate ways to include 
exercises for muscle fitness and aerobic resistance; present 
the STAFF who would help the teacher during lessons 
in the intervention period, both in the organization of 
activities and in the correction of movement techniques;  
present the SAAFE teaching principle (supportive, ac-
tive, autonomous, fair, and enjoyable)15, which served as 
a guide during the structured sessions of the program.

The support material (manual) was also delivered 
with proposals for structured activities to be carried out 
during Physical Education lessons and materials nec-
essary for the development of exercises, such as Gym-
stick, sticks, mats, cones, ropes, and a speaker. 

The interactive seminar for students had the fol-
lowing objectives: 1) to inform adolescents about the 
importance of activity and physical fitness for health 
and its benefits; 2) to present the ActTeens program.

This intervention component aimed to encourage 
the practice of PA during the day, with a focus on out-
side school hours. Through the use of the pedometer, 
the adolescent was able to monitor his/her number 

of daily steps and each adolescent in the intervention 
group received personalized goals to achieve weekly. 
These goals were predetermined progressively (based 
on the average of baseline steps) following the proto-
cols of previous studies16 (see supplemental Table 2), 
and new goals were set every two weeks.

The messages (infographics and/or videos) sent in-
dividually to adolescents and their guardians aimed to 
promote and encourage active behavior and healthy 
eating habits. The messages were sent twice a week to 
the adolescents and once a week to the parents. 

For this study, the teacher of the intervention group 
and students from both schools (n = 53) were invited to 
complete a questionnaire about the implementation of 
the ActTeens intervention strategies. The adolescents 
in the control group answered questions only regarding 
the implementation of the mHealth.

The evaluation was carried out through assessment 
of the process based on previous evaluations of inter-
ventions in PA14,17 similar to the current study. The 
evaluation of the process included questionnaires and 
observations from the structured sessions. The details 
of data collection can be seen in Table 1.

The intervention was evaluated based on the fol-
lowing criteria: 1) teacher participation and satisfac-
tion with the ActTeens program (workshop, structured 
sessions with the material delivered; 2) reach (the 
number of teenagers who agreed to participate in the 
program); 3) retention rate (referring to the 3-month 
follow-up); 4) frequency (student participation in 
structured physical activity); 5) student satisfaction 
with the structured sessions (“I enjoyed participating 

Table 1 – Details of data collection to evaluate the implementation of the ActTeens program.

Evaluation method Item to be evaluated Collection period Respondents Number 
completed Response ratea

Questionnaires

Satisfaction with the 
intervention: structured 
session in the PE lesson; 
self-monitoring and 
mHealth

 Post intervention

Students
(intervention)
and
Teacher
(intervention)

n = 29

93.5% of baseline 
adolescents
100% of the 
teacher

Satisfaction with the 
intervention: mHealth

Students
(control) n = 22 91.6% of baseline 

adolescents

Observation and feedback Fidelity to the program In the 6th and 10th 
weeks of intervention

Researcher
(intervention) n =1 100%

Diary of number of steps 
per day

Engagement with the 
pedometer and adherence 
to the established goal

2nd to 11th weeks Students
(intervention)

n =24 77.4% of baseline 
adolescents

Messages sent by the 
researcher and received by 
the participants

Engagement in mHealth During the 12 weeks of 
intervention

Students and parents/
guardians of both schools
(Intervention and control)

n = 49 students 
n = 47 parents

89.1% of 
adolescents and 
86.7% of parents

a = 55 eligible adolescents evaluated at baseline (31 in the intervention group and 24 in the control group), 53 parents/guardians participated 
in the intervention.
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in the structured muscle strengthening and cardi-
orespiratory sessions” – with response options from 5 
(strongly agree) to 1 (strongly disagree)(18); 6) adoles-
cent engagement with the pedometer (using the ped-
ometer and meeting established goals); 7) engagement 
with messages - mHealth; 8) fidelity of the structured 
session (four observations per class), evaluated by the 
SAAFE checklist15. 

The percentage of reach, retention rate, participation, 
engagement, and adherence were classified as: low (≤50%), 
moderate (>50% and ≤70%), and high (>70%). The crite-
ria used to assess student satisfaction with the intervention 
were grouped into three levels: disagree or low (1 - 2), nei-
ther agree nor disagree (3), and agree or high (4 - 5).

Direct observations of the structured sessions were 
performed by a researcher in the 6th and 10th weeks 
of the intervention. The questionnaire for the students 
was applied only once, after the end of the intervention 
period (November 2021).

Descriptive statistics (mean or median, standard 
deviation or interquartile range, and/or frequency dis-
tribution) were calculated for each criterion used in the 
process evaluation: participation, satisfaction, reach, 
retention rate, frequency, engagement, and session fi-
delity. All analyses were performed using the SPSS 
statistical package version 23.0.

Results 
Of the 53 students who participated in the post-inter-
vention assessment, 51 (29 from the IG and 22 from 
the CG) responded to the intervention implementa-
tion questionnaire. Overall, the reach of the ActTeens 
intervention was 73.3% (55/75 eligible adolescents) 
with a retention rate of 96.3% (53/55). The summary 
of the evaluation process of the ActTeens program 
strategies is presented in Table 2. 

The majority of adolescents in the intervention 
group classified the structured PA sessions as enjoyable 
(Table 3). The structured PA sessions were implemented 
as planned (score 9/10). The teacher/staff gave students 
the opportunity to choose the activities they would like 
to undertake (autonomy), provided a session in which 
students remained active and in which everyone had the 
ability/opportunity to participate (fair activity), reflect-
ing the SDT constructs and SAAFE principle. Of the 
35 eligible adolescents from the intervention school, 
88.5% agreed to participate in the structured sessions 
and the retention rate was 93.5% (29/31 students). 
During the 12 weeks of intervention, of the 24 planned 

Table 2 – Summary of the process assessment

1. Implementation of PA sessions at school
Sessions planned and delivered for the adolescents, % (n)a 89.5 (21)

2. Participation
Student participation in PA sessions, % (n) 93.8 (27)

3. Engagement with the pedometer
      Users, n 24 
      Daily use of the pedometer, % b 57.9 %
      Goals set weekly, % c 20.9%
4. Engagement with mHealth
    Users, n 50
    Adolescents who received the 12 messages, % 94.3%
    Parents/guardians who received the messages, % 86.7%
5. Student satisfaction with the different components of 
the ActTeens intervention
Structured PA session1

       Overall satisfaction, median (IQ)d 5.0 (4.0 – 5.0)
       Role of the teacher/staff in the ActTeens program,  
       median (IQ)d 5.0 (4.0 – 5.0)

       Relationship with teacher/staff, median (IQ)e 5.0 (4.0 – 5.0)
       Knowledge of the teacher/staff, median (IQ)e 5.0 (4.0 – 5.0)
       Methodology of structured PA sessions, median  
       (IQ)e 5.0 (4.0 – 5.0)

       Enjoyable structure of PA sessions, median (IQ)e 4.0 (4.0 – 5.0)
       Useful information for a healthy lifestyle, median  
       (IQ)e 5.0 (4.0 – 5.0)

Self-monitoring1

      Pedometer motivated/helped me to be more active,  
       median (IQ)e 4.0 (3.0 – 4.0)

      Use of the pedometer helped to change behavior,  
       median (IQ)e 4.0 (3.0 – 4.5)

      Goals set/achieved, median (IQ)e 3.0 (3.0 – 4.0)
      Graphics motivated me to increase the number of  
      steps/day, median (IQ)e 4.0 (3.0 – 4.0)

mHealth2

       Check the WhatsApp group, median (IQ)f 4.0 (3.0 – 4.0)
       Messages sent in the WhatsApp group reminded  
       me about adopting a healthy lifestyle, median (IQ)e 3.0 (2.0 – 4.0)

       Use of the WhatsApp group to exchange information  
       and strategies on how to   become more active,  
       median (IQ)e

3.0 (1.0 – 3.0)

      Use of WhatsApp group to achieve daily steps goals, 
median (IQ)e 3.0 (2.0 – 4.0)

6. Fidelity of the Intervention
       Use of resources, % 100
       Overall session score, mean (0 - 10) 9
Warm-up
       Adapted games with specific physical fitness 
movement, mean, % 100

Structured activies
       Specific structured session for muscular fitness, mean, % 75
       High-intensity structured session including PA and  
       cardiorespiratory, mean, % 25

Continue…
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structured sessions, 89.5% were implemented, with a 
participation frequency of 93.7% per class.

The strategies used in the self-monitoring compo-
nent promoted a significant increase of 3,203 steps per 
day. Figure 1 show the individual behavior of the ado-
lescents who used the pedometer. Adolescent engage-
ment with this strategy was 82.7% (5 of the 29 par-
ticipants did not use the device). To assess adherence, 
only adolescents who engaged in the self-monitoring 
strategy, that is, who used the equipment, were consid-
ered. An adherence of 57.8% (14/24 adolescents) was 
observed for the use of the pedometer and of 20.9% 
for the fulfillment of the established goals (Table 2). 
Regarding the feedback graphics, 15 of the 24 ado-
lescents highlighted that the graphs stimulated them 
to increase their PA practice. In addition, adolescents 
reported these actions as stimulators for an active life-
style (increasing the number of steps), which can be 
seen in Table 3.

The adolescents’ engagement with the mHealth 
component was 94.3%, with 28 and 22 students from 
the intervention and control schools, respectively, re-
ceiving the 12 messages. The 53 adolescents were asked 
about this strategy, in which 50.9% stated that they 
frequently checked the messages sent, 37.8% reported 
that the messages helped them to adopt healthy habits, 
and 20.7% used the WhatsApp group as peer support 

(colleagues) to be more physically active (Figure 2). 
Regarding the engagement of parents with the mes-
sages, 86.7% (47/53 parents or guardians) received the 
12 messages sent.

Figure 1 – Individual comparison of the number of steps per day 
between baseline and post-intervention.

Table 3 – Assessment of the adolescents in relation to satisfaction 
with the structured session and self-monitoring. 

Strongly 
disagree/
Disagree

% (n)

Neither agree 
nor disagree

% (n)

Strongly 
agree/Agree

% (n)

Structured PA sessions
a) I enjoyed/liked the 
ActTeens practical sessions 6.9% (2/29) 13.8% (4/29) 79.3% (23/29)

b) I liked the methodology 
in which the teacher/staff 
conducted sessions during 
the class

0% (0/29) 10.3% (3/29) 89.7% (26/29)

c) I found the relationship 
with my teacher/staff easy 3.4% (1/29) 6.9% (2/29) 89.7% (26/29)

Teacher-led seminar
d) I noticed that my 
teacher/STAFF is 
knowledgeable about health 
and physical fitness

0% (0/0) 0% (0/0) 100% (29/29)

e) The seminar provided 
useful information on living 
a healthy lifestyle

0% (0/0) 6.9% (2/29) 93.1% (27/29)

Pedometer 
f ) It motivated/helped me 
to be more active

8.3% (2/24) 12.5% (3/24) 79.2% (19/24)

g) It helped me to change  
my PA behavior 16.6% (4/24) 20.8% (5/24) 62.5% (15/24)

Setting goals
h) The goals were easy to 
achieve 16.7% (4/24) 37.5% (9/24) 45.9% (11/24)

i) The graphs sent helped 
me to increase my number 
of steps/day.

12.5% (3/24) 25.0% (6/24) 62.5% (15/24)

PA = physical activity; Percentage (%); number of participants (n).

Calm down
   Reinforcement of behavioral messages, mean, % 100
   Reinforcement of the physical fitness components  
       involved in the session, mean,% 50

7. Adherence to the SAAFE principle
      Support, median (IQ)g 4.0 (4.0 – 5.0)
      Active, median (IQ) g 5.0 (4.0 – 5.0)
      Autonomy, median (IQ) g 5.0 (3.0 – 5.0)
     Fair, median (IQ) g 4.5 (3.0 – 5.0)

     Enjoyable, median (IQ) g 4.5 (3.0 – 5.0)

PA = physical activity; SD = standard deviation; IQ = interquartile 
range; Percentage (%); number of participants (n); 1components 
evaluated only by adolescents in the intervention group; 2compo-
nent evaluated by both groups. a = Of the total number of sessions 
offered (n = 24). b = Adolescents who used the pedometer for at 
least 7 weeks. c = Adolescents who achieved 6 of the 9 goals set 
weekly. d = 5-point Likert scale ranging from very poor (1) to 
excellent (5). e = 5-point Likert scale ranging from strongly disagree 
(1) to strongly agree (5). f = 4-point Likert scale ranging from never 
(1) to often (4). g = 5-point Likert scale ranging from not very true 
(1) to very true (5). 

Continuation of Table 2 – Summary of the process assessment
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Figure 2 – Evaluation of messages sent to adolescents, separated by 
group.
IG = intervention group; CG = control group.

Discussion
The results of the current study provide a detailed as-
sessment of the ActTeens Program implementation 
process. Overall, we observed that the ActTeens in-
tervention had a reach of 73.3% with high a retention 
rate of participants (96.3%), and satisfaction reported 
by adolescents of the IG with the components of the 
intervention, structured session and self-monitoring 
were high (score 5), while for the mHealth strategy, 
48.2% of the adolescents in the IG and 25% of the 
control group reported that the messages received hel-
ped them to adopt a healthy behavior. 

Overall, the reach of the current intervention for 
students in both groups was 73.3% (82.8% and 60% 
of the intervention and control groups, respectively). 
Detecting the level of reach of a program is essential 
to direct how much this program needs to improve to 
maximize the number of individuals reached11. In ad-
dition to the reach domain, the characteristic of the 
participants must be considered, to describe the repre-
sentativeness of the population and, thus, the ability to 
generalize the results found11. 

Regarding the implementation of the component 
in the school environment during Physical Education 
lessons, the results indicated high rates of retention 
(93.5%), reach (88.5%), participation (93.7%), and sat-
isfaction with the sessions of PA, which suggest that 
the type of activity and the method implemented dur-
ing the classes were well accepted by the participants 
and resulted in continuous involvement. The strategies 
used in the structured PA session were guided by the 
theory of self-determination, adopting the principle of 
satisfying the adolescents’ basic psychological needs, 
namely: autonomy, competence, and relationship; 
which are basic principles for motivation (specifically 

intrinsic motivation)12. A study carried out by Jong et 
al.3 resulted in a low reach, approximately 37.9% of the 
participants of the intervention schools received the 
GoActive sessions. This finding was due to the high 
variability in the fidelity of the intervention, such as 
the irregularity of the sessions to the students.

The importance of providing (delivering) structured 
PA sessions in the school environment has been prov-
en in previously developed programs14,17. In the present 
study, PA sessions were delivered in more than 89% of 
classes, with high session fidelity. Corroborating these 
findings, Kennedy et al.14 also found in their clinical 
trial an average frequency of more than 80% delivery 
of PA sessions. More than 79.3% of the students in the 
intervention group reported that they enjoyed in par-
ticipating in the structured PA sessions and more than 
89% liked the methodology used during classes, main-
ly because adolescents had the opportunity to choose 
which activities they would like to perform. This is 
consistent with the available literature, suggesting that 
autonomy in the choice of activity is fundamental to 
promote motivation and engagement in PA17,19.

 Regarding the strategies used in self-monitoring, 
an engagement of 82.7% was verified with the strategy 
of the number of steps per day, however, when analyz-
ing the adherence to the daily use of the pedometer, 
only 14 of the 24 adolescents used this motion sensor 
every day with the aim of increasing the number of 
daily steps. A possible explanation for this moderate 
adherence was discussed by Suchert et al20, who report-
ed that after a period of time using the device, the ad-
olescents began to feel inconvenienced/uncomfortable 
and in certain activities the use of the device was not 
feasible (sports/water activities and cycling)20. Along 
the same lines, research has shown that the design and 
aesthetics of wearable devices are determining factors, 
as they can promote engagement and adherence to the 
daily use of these devices21,22. Thus, device comfort is an 
important factor to be considered in PA interventions 
that use this type of strategy23. A possible solution to 
this problem would be to replace the pedometer with 
a smartband.

With respect to the achievement of goals, only 
20.8% of the adolescents reached the predetermined 
goals, however, when analyzing adherence to goals by 
subgroups (according to the values of the number of 
steps from the baseline), it was verified that the less 
active adolescents (less than 5,000 steps per day) had a 
higher adherence compared to the more active adoles-
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cents (54.5% and 21.4% respectively). Lubans et al.24 
and Kantanista et al.25 highlighted that self-monitor-
ing using a pedometer combined with goal setting is a 
more effective strategy to promote PA among individ-
uals with low PA levels.

On the other hand, a strategy that can increase the 
adherence of adolescents with a higher level of PA 
would be to associate the establishment of goals with 
competition, since studies20,26 have emphasized that in-
cluding competition with friends is a mechanism that 
helps participants achieve PA scores/goals. Despite 
the low adherence found in the current intervention, 
feedback, self-monitoring, and establishing goals are 
acceptable strategies to increase PA in adolescents26.  In 
addition, in a qualitative analysis in the study by Such-
ert et al.20, the importance of individual goal setting was 
verified, as students reported increased focus on PA.

The majority of participants reported that pedome-
ter use motivated them to be more active. According to 
Koorts et al.23, the use of a device that promotes feed-
back has the impact of motivating adolescents to be 
more active, increasing awareness of PA practice and 
the likelihood of users becoming active on their own 
in a short period of time. Another study carried out in 
the United Kingdom with adolescents aged between 
13 and 14 years also observed increases in motivation 
for PA in response to the use of a watch that performs 
PA tracking. (FitBit)27.

Interventions using digital strategies (eHealth and 
mHealth) have shown great potential to help change 
adolescents’ PA behavior in the short term, particu-
larly when integrated into multicomponent interven-
tions28,29. The actions of the present research regarding 
this component (mHealth) included the sending of 
messages weekly with guidelines on the importance 
and benefits of adopting a healthy lifestyle for ado-
lescents. Messages were also delivered to parents via 
WhatsApp® in order to inform them about the im-
portance of family support in the behavior change of 
adolescents. 

Twelve different messages were sent, 6 of which 
were specifically about PA (benefits and practical tips) 
and 6 about a healthy lifestyle (PA associated with 
healthy eating and sleep quality), and the engagement 
of adolescents with this strategy was considered good 
(94.3%). However, 48.2% of the adolescents in the in-
tervention group and only 25% in the control group 
reported that the messages received helped them to 
adopt a healthy behavior. This low percentage in the 

CG may be due to the mHealth component being the 
only strategy applied in this group, since researchers 
have observed a greater effectiveness of this strategy 
when associated with other components of an inter-
vention program28,29. 

According to Bandeira et al.30, 42% of the students 
participating in a multicomponent intervention pro-
gram stated that the messages delivered through pam-
phlets were able to positively change their lifestyle, this 
percentage being similar to that found in the present 
study (48.2%). Although this text message strategy is 
apparently simple, it can be incorporated into PA pro-
grams to help overcome barriers and promote stimuli 
for the individual to engage in PA31, since not all in-
dividuals respond positively to messages that provide 
feedback, especially those that highlight a “weakness” 
(for example: decrease cell phone usage time, increase 
the number of steps). This fact may also help to explain 
why most adolescents reported the irrelevance of mes-
sages in relation to encouraging the adoption of a more 
active and healthy lifestyle32.  

Another strategy included in the mHealth com-
ponent was parental involvement in the intervention, 
since research33 has emphasized the role of family sup-
port in the level of PA and in the adoption of healthy 
behavior by adolescents, being considered as impor-
tant contributors to the success of interventions7. In 
the current research, the satisfaction and opinion of 
parents regarding the information received was not 
evaluated, but processes of evaluation of previous in-
terventions observed that the direct involvement of 
parents (example: educational meetings) showed more 
beneficial results in the PA of adolescents than indirect 
involvement30,34.

The main strength of this study is the focus on the 
evaluation process of the different components of the 
ActTeens program, including collecting data on reach, 
recruitment, retention, satisfaction, and fidelity, pro-
viding detailed information about the implementation 
of the intervention. In addition, the evaluation process 
was carried out by an independent evaluator, who did 
not act directly in any of the program’s strategies or as 
an outcome evaluator. However, the present research 
has some limitations, such as the absence of a quali-
tative evaluation of the implementation, which could 
help to answer complex questions that cannot be an-
swered only by the quantitative approach. In addition, 
in the evaluation of the mHealth component, the sat-
isfaction of parents/guardians was not carried out in 
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relation to the messages received, which did not allow 
deeper evaluation of this strategy.

The findings of the present study suggest that the 
ActTeens intervention had good reach and engage-
ment among adolescents. Adherence (participation in 
Physical Education classes) of students to activities in 
the school environment was considered high, however, 
adherence with the self-monitoring component pre-
sented a median percentage for the pedometer and low 
for the goals. 

The offer of structured sessions of non-tradition-
al physical activities within the school environment 
was considered a satisfactory strategy, especially with 
regard to student satisfaction. The insertion of the 
SAAFE principle in the methodology of the proposed 
activities seems to be important for the development 
of more active classes and greater participation of ad-
olescents. In addition, self-monitoring proved to be 
a promising strategy, especially for less physically ac-
tive adolescents, since the feedback provided by the 
device motivated these adolescents to become more 
active, which could be an important action aimed at 
promoting PA throughout the day, especially outside 
the school context. Regarding the mHealth strategy 
(guidance via WhatsApp messages), additional inves-
tigations are necessary, since most adolescents reported 
that the messages received were irrelevant to encourage 
the adoption of a healthy lifestyle. 

The present study resulted in important findings 
regarding the reach, engagement, and adherence of the 
ActTeens program components. The results suggest 
that the structured PA sessions during PE lessons and 
the use of the pedometer were well accepted by the 
adolescents, being relevant strategies to promote an ac-
tive lifestyle. However, the mHealth component, when 
used as a single strategy, did not help in the adoption 
of a more physically active lifestyle. Future research is 
needed to explore the feasibility of different strategies 
to increase adolescent adherence to interventions using 
wearable technology (motion sensors) and approaches 
to maximize adolescent integration with smartphone 
apps as a way to improve PA intervention strategies 
that aim to change behavior in adolescents.
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Supplemental Table 1 – Description of the components of the ActTeens Intervention
Components of the 
Intervention Strategies/Actions Description

School 
environment Structured PA session

 - Workshop for the teacher;
- Support material;
- STAFF;
- Observation sessions and feedback.

The structured session included muscle strengthening and aerobic resistance 
exercises, in addition to high-intensity challenges. Each exercise session 
lasted a maximum of 20 minutes and was performed during PE classes twice 
a week. Students are required to select a variety of exercises from those pre-
determined by the teacher/staff, with both aerobic and muscle strengthening 
activities.  
Suggestions about behavior change (being physically active, limiting time 
spent in SB, healthy eating) were reinforced at the end of the session.

Outside 
school hours Self-monitoring

- Pedometer;
- Setting weekly goals

Each participant in the IG received a Yamax SW700 pedometer for PA 
self-monitoring, and every two weeks the goal to be achieved was changed. 
The goals were elaborated based on the number of steps measured at baseline. 
The adolescent received messages twice a week via WhatsApp® reminding 
them to use the pedometer and reinforcing the goal to be achieved. This 
strategy aimed to propose a realistic goal to increase the number of steps of 
the adolescent.

Guidance 
on Healthy 
Lifestyle and 
Social Support

mHealth - Weekly message sending
Adolescents and their parents/guardians from both groups received weekly 
messages about the benefits of PA and healthy eating via WhatsApp® with 
the aim of promoting and supporting behavior change in the home context.

PA = physical activity; MVPA = moderate to vigorous physical activity; SB = sedentary behavior; PE = Physical Education IG = intervention 
group; PAL = physical activity level; RT = resistance training.

Supplemental Table 2 – Goal setting

WEEKS GOALS

1st and 2nd B+10% or minimum of 10,000 steps/day

3rd and 4th B+15% or minimum of 10,000 steps/day

5th and 6th B+20% or minimum of 10,000 steps/day

7th and 8th B+25% or minimum of 10,000 steps/day

9th and 10th B+30% or minimum of 10,000 steps/day

   B = Average steps at baseline.


