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ABSTRACT 

Introduction: Interventions delivered in after-school programs (ASP) have the potential to become a 

means of ensuring physical activity among young schoolchildren. This requires a motivational 

climate, allowing for self-determination, based on the activity’s character of play. If trained, ASP staff 

may represent a valuable resource for supporting physical activity play and physical activities in 

everyday life for all children. Increasing knowledge and supportive skills among ASP staff may also 

potentially increase their motivation for work. The purpose of this article is to describe the 

development of the “Active play in ASP” intervention, which aims to promote physical activity among 

first graders attending ASP, and to present a protocol for a matched-pair cluster-randomized trial 

(RCT) to evaluate the intervention.  

Methods and analysis: Informed by experiences from practice, evidence-based knowledge and 

theory, the intervention was developed in a stepwise process including focus group meetings and a 

small-scale pilot test. The Active play in ASP intervention contains a course program for ASP staff to 

increase their awareness and skills in how to support physical activity through play. In a cluster RCT, 

the ASPs will be matched and randomly allocated to receive the 7 months intervention or to a control 

group. Outcomes will be assessed at baseline, after 7 months and 19 months. Physical activity as 

measured by accelerometer is the primary outcome. The study uses a mixed methods approach to 

provide rich descriptions of the concept of children’s physical activity in ASP. Moreover, the trial will 

assess whether the ASP staff may benefit from participation in the intervention in terms of increased 

work motivation. Lastly, we will perform a process evaluation of the intervention. 

Ethics and dissemination: The study is reviewed and approved by The Data Protection Official for 

Research. Results will be presented in conferences and peer-reviewed journals. 

Trial registration number: NCT02954614 

 

Strengths and limitations of this study 

• The Active play in ASP is the first randomized controlled physical activity study with a 

relatively large sample that is performed in an ASP setting in Scandinavia. 

• The study will apply a mixed methods approach to assess physical activity, providing an 

extensive insight into children’s physical activity in ASP. 

• A weakness may be that the intervention follow-up throughout the school year is limited to 

one meeting per month. The decision is made pragmatically due to a consideration of what is 

realistic should the intervention be translated into routine practice. 

• Using local school physiotherapists to deliver parts of the intervention strengthens the 

external validity of the study, but may also increase variation in the results.  

 

 

 

 

 

 

 

 

Page 2 of 36

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
4 A

u
g

u
st 2017. 

10.1136/b
m

jo
p

en
-2017-016585 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review
 only

2 

 

BACKGROUND 

Over the last years, increased attention has been centred on relationships between physical activity 

and children’s health and well-being. Physical activity may positively influence a number of health 

factors (1, 2). Research has also begun to emphasize the role played by children’s physical-motor 

functioning and activity levels in academic performance (3, 4), as well as its effect as a preventive 

mechanism against antisocial behaviour (5). Another important reason for focusing on children’s 

physical activity levels is the preventive effect physical activity may have on overweight and obesity 

(6). Perhaps most importantly, physical activity may be a positive source for the development of 

children’s well-being (5). However, as shown in research from the field of sports and physical 

education, an autonomy supportive and mastery oriented motivational climate is required, allowing 

for the child’s self-determination and the intrinsic values of the activity and the activity’s character of 

play (5). In the present context, the term “physical activity play” refers to such play, incorporating 

subjective and experienced aspects of movements and self-driven and autotelically oriented 

activities (7, 8). Physical activity play includes vigorous locomotory movements, stabilizing postures 

and/or manipulative movements (8, 9). Physical activity, which is commonly described as any bodily 

movement produced by skeletal muscles that result in energy expenditure, (10) can take place in the 

household or domestic domain, the occupational domain, the transportation domain and the leisure 

time domain (11). Physical activity is thus considered a collective term including physical activity play 

as well as e.g. hiking or more organized forms of sports activities.  

There is some evidence that physical activity interventions in school can be effective in increasing the 

proportion of children engaging in moderate and vigorous physical activity during school time as well 

as the duration of time spent on these activities (12). However, physical activity in school is often 

limited to physical education or recesses. Consequently, during school hours, the children are not 

provided with opportunities to be as physically active as recommended, that is at least one hour of 

moderate to vigorous physical activity a day (13). Interventions directed at after-school programs 

(ASPs) have the potential to become a means of increasing physical activity among young children 

(14). No national educational objectives are associated with Norwegian ASPs. In contrast with the 

sports-dominated extracurricular physical education in several other European countries (15), 

Norwegian ASPs are expected to stimulate self-managed activities in the children’s leisure time (16). 

Thus, the stage is set to provide various content appropriate to the interests of the children, for 

example various types of physical activity. As 62% of first to fourth graders and as many as 81% of 

first graders attend ASP, a large proportion of children in the relevant age group can be reached. 

Results from previous research in Norway show that children’s physical activity during their stay in 

the ASP is extensive when they have time devoted to child-managed play outdoors (16, 17). 

Nevertheless, some children fall by the wayside, and this may hamper their activity level and their 

well-being (18). It also seems to be a trend that activities in ASPs are more organized than earlier 

(19). The staff are more engaged in arranging and managing various activities for groups of children, 

and their opportunities to attend to child-managed activities have diminished. This has weakened 

their possibility to initiate child-managed movement play among the least active children (19). It 

seems to be particularly important for the ASP staff to develop pedagogic skills in order to provide 

adapted frameworks for all children’s physical activity, in addition to provide child-managed physical 

activity play (20, 21). Thus, it is essential to know how to support such play. If trained, ASP staff 

members may represent a valuable resource for supporting physical activity play and other forms of 

physical activities in everyday life for all children. Another potential benefit of an intervention 

addressing increased knowledge and skills among ASP staff is that the staff may experience a boost in 

their work motivation. This has previously been shown to be the case among physical education 

teachers (22). Physiotherapists have an essential role in the delivery of primary health care to 

Page 3 of 36

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
4 A

u
g

u
st 2017. 

10.1136/b
m

jo
p

en
-2017-016585 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review
 only

3 

 

children and adolescents in Norway (23). Within a school health context the physiotherapist initiates 

and participates in tasks focusing on health promotion, disease prevention and interventions that 

improve or maintain fitness, health and well-being. Their role includes provision of education and 

consultation with other professionals in the child’s environment, making physiotherapists important 

contributors to an ASP based physical activity intervention. Few, if any, studies have evaluated 

efforts concerning the use of physical activity play as a health promoting strategy involving school 

physiotherapists. 

AIM 

The purpose of this article is to describe the development of the Active play in ASP intervention and 

to present a protocol for a matched-pair cluster-randomized trial. The Active play in ASP intervention 

comprises a course program for increasing knowledge and supportive skills among ASP staff. The aim 

of the planned trial is to assess the immediate and long-term (one-year) efficacy of the intervention 

on first graders’ physical activity in the ASP and their well-being, conceptualized here as quality of 

life. Moreover, we aim to investigate the characteristics of first graders’ physical activity in ASP and 

the qualitative aspects of their understanding and experience of the activity. In addition, the trial will 

explore if the ASP staff can benefit from participation in the intervention in terms of increased 

motivation and work satisfaction. Lastly, we will perform a process evaluation of the intervention. 

METHODS AND ANALYSIS 

Development of the intervention 

In the first phase of the Active play in ASP intervention development, we gathered information from 

the field, identified the evidence base and chose appropriate theory (Figure 1).  

 

Figure 1 Process of development of Active play in ASP 

 

 

 

 

 

 

 

 

 

 

As emphasized by Craig et al (24), a key question in the development and evaluation of complex 

interventions is whether the intervention will work in everyday practice. In the present study, we 

draw on experiences from “Health Promoting ASP”, a project previously run in five ASPs in a 
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municipality in Norway. The project emphasizes healthy food, physical activity and well-being among 

the children during ASP time. It was initiated by local school physiotherapists in cooperation with 

school head masters and implemented throughout a school year. The project has been well received 

by the ASP staff and the school administrations. However, insufficient evaluation makes it difficult to 

determine the impact on the children’s behaviour. In the present trial, we decided to limit the scope 

of the intervention and focus solely on how to support physical activity. A school physiotherapist 

from “Health Promoting ASP” and three employees representing three different ASPs participated in 

a semi-structured focus group meeting to share their experiences and to pinpoint possible barriers to 

and facilitators for implementation and potential successful outcomes. The focus group meeting was 

moderated by one of the researchers. Main features of the Active play in ASP intervention, both 

content and structure, were outlined based on the summary of the focus group meeting. 

Parallel to this process, previous research on physical activity interventions in ASPs was 

systematically reviewed and published in a master thesis (25). The review, which included 17 articles, 

indicated that ASP interventions emphasizing competence building among the staff can lead to 

increased levels of physical activity for the children (25). Positive effects on the children’s activity 

level were found only in interventions that incorporated flexible programs that were adaptable to 

each single ASP. Efficient programs emphasized positive feedback and encouragement regarding 

physical activity, goal setting and evaluation of measures, development of schedules for physical 

activity, structuring and administration of the environment and arrangements for physical activity for 

the children. Highly structured programs (i.e. standardized activity programs) were reported to be 

more difficult to implement, which may explain their limited effect on children’s physical activity. The 

results of the review echoed the feedback given by the focus group, which also emphasized the value 

of an adaptable intervention. The focus group members stressed that it is essential to develop an 

understanding of how each ASP is organized. Contextual factors and professional experiences need 

to be acknowledged and included in the implementation process.  

In this first phase, we also decided on a theoretical framework. Self-determination theory (SDT) is 

frequently utilized in health behaviour research as well as in educational research and was 

considered appropriate in the context of children’s activity play. The theory has relevance for 

understanding motivated physical activity engagement. It emphasizes that being motivated by self-

determined reasons leads to greater engagement and well-being than being motivated by controlled 

reasons (26). Self-determined motivation is associated with positive outcomes in children such as 

exercise behaviour, quality of life and a positive self-concept (27). According to SDT, social 

environments that support the individual’s basic psychological needs (autonomy, competence and 

relatedness) will foster more self-determined motivation (28). Autonomy reflects the need to engage 

in activities with a sense of choice, competence represents the feeling that one will be able to 

accomplish tasks, while relatedness refers to the sense of being understood and respected by 

significant others (29). Autonomy support, structure and interpersonal involvement can support the 

basic psychological needs and thus facilitate adoption and maintenance of physical activity (30). 

Facilitating the children's choices and supporting their free expression are central to basic need 

support in play. In an ASP context, application of these principles implies that the staff should not 

intervene in play situations in a commanding or controlling manner, but rather support and gently 

encourage activities. Simultaneously, the self-chosen and child-managed character of play should be 

retained (31). In addition to informing the content of the present intervention, e.g. application of 

theoretically anchored principles for activity support, the self-determination theory has contributed 

to the modelling of the likely processes of change (32). 
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In the second phase of development, we drafted a course program that subsequently was presented 

to the same ASP focus group that participated in the initial phase. The group was encouraged to 

respond to questions regarding the feasibility and usefulness of the intervention. A second draft was 

prepared building on their feedback. In the third phase, the intervention was tested in a small-scale 

pilot study including two ASPs over a period of 4 months. Along with the piloting of the intervention, 

we tested all outcome measures and measurement procedures at baseline and post intervention. 

The staff from the two pilot ASPs provided feedback by answering a short questionnaire with semi-

structured questions related to their experience of the intervention. In addition, a strategic sample of 

three employees from each of the two ASPs participated in two focus group interviews moderated by 

one of the researchers. The focus group interview allowed the employees to speak more freely about 

their experiences with the intervention. Only minor changes had to be made to complete the final 

version. 

Intervention content 

Active play in ASP is a course program aimed at ASP staff with the intention of increasing their 

knowledge and skills regarding how to support children’s physical activity play. However, providing 

activity support is not merely the responsibility of the employee in interaction with one child or 

group of children. The program also emphasizes the potentials of institutional activity support, 

reflected in how the ASP is organized concerning time structure (time spent indoors/outdoors), 

routines and rules, and the ASP’s access to and utilization of activity places and equipment. The 

intervention has the potential to reach all children in the ASP. However, as described later, only first 

graders are included in the measurements of the trial. 

The ASP staff in each intervention ASP will participate in the course program as described below 

(Table 1). The initial part of the program is led by the researchers. The local school physiotherapist 

attends and contributes during the initial part (the intro-sessions, mapping and planning) and is 

responsible for monthly follow-up after the first sessions. Thus, prior to the ASP course program, the 

physiotherapists are provided with an 8-hour introduction course presenting the intervention and 

how it is organized, emphasizing their role. To increase fidelity and adherence to the intervention, 

the physiotherapists receive a detailed workbook outlining the interventions’ rationale, content and 

assignments for the ASP staff.  

The ASP course program starts in October with two 3-hour sessions arranged locally at each 

participating ASP. The sessions focus on children’s physical activity in play, friends, activity place, ASP 

staff’s interaction styles, motivation and activity support. The sessions include lectures, theme based 

discussions and group tasks. The staff are encouraged to give examples from their own practical 

experience. Moreover, the ASP is mapped to document activity equipment and indoor and outdoor 

facilities. This information is used as a supplement in the following meetings.  Subsequently the staff, 

supervised by the local school physiotherapist and a research group member, outline how the ASP 

will include new knowledge and previous experiences in strategies for supporting children’s activity 

play during their time in the ASP. The program continues during the school year with monthly 

meetings for the staff and the local school physiotherapist where they work on predefined tasks 

related to physical activity play. See Table 1.   
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 Component Content 

Introductory course for 

school physiotherapists 

1-day course Information on the intervention and the 

physiotherapists’ role and responsibilities. 

Presentation of intervention workbook. 

 

Course program ASP staff 3-hour session Introduce research-based knowledge about 

children's physical activity in play. Increase the 

staff's awareness of how such play can be 

influenced and supported in ASP. 

 

3-hour session Basic theoretical principles of SDT applied to 

physical activity and physical activity play among 

children; how to be activity supportive. 

 

Mapping  Thorough mapping of the ASP equipment and 

facilities. 

 

Planning (1-2 hour meeting)  Summary of intro-sessions; how to make use of 

new knowledge.  

 

5 meetings (monthly 1-2 hours) led 

by the local school physiotherapist 

Discussions and practical tasks focusing 

- Motor learning in children 

- Equipment and environment 

- Mapping of staff competencies   

- Inclusion/exclusion in play 

- How to lead and support activity in 

groups 

Table 1 Intervention components and course program content 

 

In line with the basic principles of SDT, we also aim to create a supportive context for the staff during 

the course program. By providing a meaningful rationale for the intervention, acknowledge the 

staff’s feelings, and give opportunities for choice and contribution, their autonomy is supported. 

Structure is provided through informative feedback, clear expectations and optimal challenges while 

interpersonal involvement will be ensured by devoting time, energy and affection to the staff before, 

during and after the course sessions (33, 34). An overview of the trial procedure is outlined in Figure 

2. 

Study design  

The study is designed as a matched-pair cluster-randomized trial utilizing a mixed methods approach. 

The Active play in ASP intervention is compared to control ASPs, which receive no follow-up in 

addition to the usual afterschool program. A process evaluation is embedded in the trial (Figure 2).  
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Figure 2 Flow chart of the study design 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Recruitment 

The intervention follow-up and the trial rely on assistance from local school physiotherapists. Even 

though municipalities in Norway are strongly advised to ensure physiotherapy resources for health 

promotion activities in schools through the school health services, such resources are generally 

scarce. Thus, as a first step in the recruitment process, school health services in centrally located 

municipalities (maximum 90 minutes’ drive from the study office) in three counties in the eastern 

part of Norway will be approached and invited to participate. As school physiotherapists are located 

and have signed up, they are asked to assist in the further recruitment of ASPs in schools within their 

area of responsibility. School administrators are required to provide written consent to participation. 

N≈16 clusters (ASPs) 
ASPs matched and paired based on size and geography  

Randomization 

INTERVENTION 
N≈8 clusters 

Informed consent  
Informed consent from parents and staff 

members 

Intervention 
“Active play in ASP” 

Enquiry to school physiotherapists 

Enquiry to schools (ASPs) 
Informed consent from school administrations 

Baseline (T0) 
Baseline assessments  

CONTROL 
N≈8 clusters 

Informed consent  
Informed consent from parents and staff 

members 

Baseline (T0) 
Baseline assessments  

7 months follow up (T1) 
Post intervention assessments 

7 months follow up (T1) 
Post intervention assessments 

 

19 months follow up (T2) 19 months follow up (T2) 

Analysis 

Process evaluation  
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The consent is obtained before randomization and is considered binding. After randomization, the 

parents of all first grade pupils attending the participating ASPs are informed about the study and 

asked for a written consent on behalf of their child. In addition, all ASP staff and physiotherapists will 

be asked for a written consent to participation in the trial. The control ASPs will be offered the 

intervention after the study is completed. 

Randomization 

The clusters, that is the ASPs in the schools, will be paired based on available background information 

on size and geography. The categories “small”, “medium” or “large” and “urban” or “rural” are 

chosen based on the assumption that the size of the school with regard to number of pupils as well 

as space and access to nature areas may have an impact on the children’s activity level. Following 

matching, tags with the names of the ASPs are put in envelopes and sealed, and then randomly 

allocated to receive the intervention or to control. While the recruitment, enrolment of participants 

and the matching of clusters are done by the research team, the person revealing the allocation is 

not involved in the study. Due to the design of the study, a blinding of trial participants (ASP staff) 

and outcome assessors is not feasible. 

Measures 

Measures are obtained at three time points: at baseline (T0), immediately after the 7 months 

intervention (T1) and one-year post intervention (T2).  

The primary outcome of the study will be child physical activity. Because no measure is suitable for 

assessing both type, amount, intensity, variability, quality and experience of physical activity, several 

instruments and methods, quantitative as well as qualitative, will be used to capture as much 

information as possible. Physical activity intensity will be assessed objectively by ActiGraph© 

accelerometer during the time spent in ASP over a period of one week. The schedule of the day, 

common activities (duration of different types of activities) and factors that may affect physical 

activity indoors and outdoors (number of staff, weather, special events) will be logged daily by ASP 

staff during the week of accelerometer measurements. Moreover, a sub sample in each ASP will be 

directly observed. Registrations of both quantified physical activity (type, intensity, duration and 

frequency) and rich descriptions of physical activity during a day in ASP will be performed. Self-

reported leisure time physical activity will be measured by the UngKan2 questionnaire. The 

questionnaire will be completed electronically by the child in cooperation with parents (35). Finally, 

qualitative interviews will be performed post intervention with a subsample from each cluster in the 

intervention group. The interview will focus on the children’s experiences with physical activity in the 

ASP.   

Secondary outcomes include the child’s experience of being in the ASP. Items are adjusted from a 

questionnaire from the Norwegian part of the Health Behaviour in School-aged Children (HBSC) study 

(36). The items are chosen based on how they correspond with key concepts of SDT. The questions 

are answered electronically by the child in cooperation with the parents. Furthermore, child well-

being, in this study conceptualized as health-related quality of life, is assessed by the Kidscreen-27 

proxy version and obtained electronically (37). Additionally, the children’s height and weight will be 

measured and body mass index (BMI) calculated (38).  

For evaluation of if and how the intervention may benefit the ASP staff, self-report instruments will 

be used for assessing their work-related basic needs satisfaction (39), motivation for work (40), job 

satisfaction (41) and subjective well-being (42). At baseline, the staff will also be asked to report age, 

sex and duration of employment in the current ASP. 
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A process evaluation will be performed at the end of the intervention in order to evaluate how the 

ASP staff in the intervention group and the physiotherapists experienced participation. All ASP staff 

from the intervention ASPs will be asked to complete a short questionnaire including questions on 

the experience of participation, potential obstacles, gains and improvements. 3-5 staff members 

from each cluster will be asked to participate in semi-structured focus group interviews exploring 

views on impact of the intervention on the children, the ASP in general and on the staff. They are 

also asked questions regarding potential improvements. All physiotherapists will be invited to 

participate in a similar focus group.  

Sampling 

A rough estimate of the required sample size is based on the primary outcome physical activity as 

measured by ActiGraph© accelerometer. Due to the exploratory nature of our study, we keep the 

significance level alpha at 1% and power at 90% to correct for multiple testing. All tests will be two-

sided. Based on the results of our pilot test and previous studies (14, 43), we consider 6 minutes 

increase in moderate and vigorous physical activity (MVPA) to be of clinical importance, which 

represents 10% of the one hour of MVPA recommended by the guidelines. Based on the above, we 

estimate N to be 121 in each group without accounting for cluster effects. We plan to enrol 200 

children in each group to secure sufficient power for additional analyses on cluster level. With an 

estimation of a minimum of 25 first graders in each ASP, we will have to include a maximum of 16 

ASPs. 

For the observations, a sample of three children from each cluster will be drawn. Initially, the 

children are stratified based on gender to ensure equal distribution of boys and girls. 

The children eligible for selection for the qualitative interviews will be in the intervention group. A 

roughly estimated sample size would be 16-20 children with 2-3 children from each ASP. A strategic 

sampling aimed at maximum variation according to gender and ethnicity is an appropriate sampling 

procedure.  

The expected number of participating ASP staff depends on the size of the ASPs that accept the 

request for participation. A rough estimate is 8-10 employees per ASP, yielding a sample of 

approximately 150.  

Analysis  

The differences between the intervention group and the control group will be assessed by repeated 

measure analyses using linear mixed models for repeated measures as implemented in SPSS. This 

approach is flexible and it is possible to model the dependence between observations from the same 

individual. A possible cluster effect will be accounted for in the model as a random effect.  

The observations will be analysed and presented with descriptive statistics in addition to text 

summaries. Qualitative interviews and field notes from the observations will be analysed by 

systematic text condensation, implying a hermeneutic approach to data collection and analysis (44, 

45). The NVivo 10 software for qualitative analysis will be used.  

Ethics 

The study is reviewed and approved by The Data Protection Official for Research (NSD). Informed 

consent to participate in the study is requested from the parents on behalf of the children. In 

addition, age adjusted oral information will be given to the young children. Participants are 

guaranteed full confidentiality. Consent to participate in the trial will also be obtained from the ASP 

staff and the physiotherapists.  
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Information about participant identities will be stored separately from the study results. Data are 

anonymized in all publications and reports of the study. Participant data are protected in accordance 

with NSD’s guidelines.  

Dissemination 

Results from the study will be published in scientific peer-reviewed journals and master thesis. 

Reports written in lay language will be provided to all participating ASPs and school administrations 

when the study is completed. Any changes or additions to the protocol will be reported to The 

Norwegian Centre for Research Data and registered in clinicaltrials.gov. Authorship is granted to 

project group members and others that fulfil the authorship criteria recommended by the 

International Committee of Medical Journal Editors. 

DISCUSSION 

The apparent need for systematically developed physical activity interventions adaptable to 

Norwegian ASPs makes a strong case for the trial described. The article describes how a complex 

intervention to ensure physical activity play during ASP time is carefully developed in close 

cooperation with school physiotherapists and representatives from ASPs. That the intervention 

originates from practice, and that the practice experiences are combined with previous research 

within a theoretical framework, are among the advantages of this study. Involvement of appropriate 

users in the different stages of an intervention study is likely to result in a higher chance of producing 

implementable data (24).  

The present article also describes how the intervention will be explored in a matched-pair cluster-

randomized trial. A strength of the planned trial is its combination of measures of physical activity. 

Interventions, whether they include physical activity as a primary or secondary outcome, tend to 

focus on the quantity of physical activity (duration, intensity and frequency), and not the quality. This 

study aims to mix objectively measured physical activity, logs and direct observations to be better 

able to give rich descriptions of the concept of children’s physical activity in ASP. By including 

qualitative methods in the investigation, we gain information about the type of physical activity the 

children actually perform, where they perform the activity, with whom they spend time, and 

whether the activity is initiated and managed by the children themselves or by adults. Mixing 

methods in the same study may thus increase the possibility of evaluating the effect in addition to 

gaining an understanding of the mechanisms involved in the outcome of the intervention (46).  

Trial Status 

The intervention is ongoing with baseline data collection completed in October 2016. Short-term 

intervention (T1) data collection is due to be completed in June 2017 and long-term data in June 

2018.  
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whether they will have ultimate authority over any of these activities 
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adjudication committee, data management team, and other individuals or groups overseeing the trial, if 
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Introduction 
   

Background and 

rationale 

6a Description of research question and justification for undertaking the trial, including summary of relevant 

studies (published and unpublished) examining benefits and harms for each intervention 

_2,3_________ 

 6b Explanation for choice of comparators _____________ 

Objectives 7 Specific objectives or hypotheses __3__________ 

Trial design 8 Description of trial design including type of trial (eg, parallel group, crossover, factorial, single group), 

allocation ratio, and framework (eg, superiority, equivalence, noninferiority, exploratory) 

 

__6,7________ 

Methods: Participants, interventions, and outcomes  

Study setting 9 Description of study settings (eg, community clinic, academic hospital) and list of countries where data will 

be collected. Reference to where list of study sites can be obtained 

__7__________ 

Eligibility criteria 10 Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for study centres and 

individuals who will perform the interventions (eg, surgeons, psychotherapists) 

__7,8_________ 

Interventions 11a Interventions for each group with sufficient detail to allow replication, including how and when they will be 

administered 

__5,6_________ 

11b Criteria for discontinuing or modifying allocated interventions for a given trial participant (eg, drug dose 

change in response to harms, participant request, or improving/worsening disease) 

_____________ 

11c Strategies to improve adherence to intervention protocols, and any procedures for monitoring adherence 

(eg, drug tablet return, laboratory tests) 

_____________ 

11d Relevant concomitant care and interventions that are permitted or prohibited during the trial _____________ 

Outcomes 12 Primary, secondary, and other outcomes, including the specific measurement variable (eg, systolic blood 

pressure), analysis metric (eg, change from baseline, final value, time to event), method of aggregation (eg, 

median, proportion), and time point for each outcome. Explanation of the clinical relevance of chosen 

efficacy and harm outcomes is strongly recommended 

 

___8,9________ 

Participant timeline 13 Time schedule of enrolment, interventions (including any run-ins and washouts), assessments, and visits for 

participants. A schematic diagram is highly recommended (see Figure) 

___7_________ 
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Sample size 14 Estimated number of participants needed to achieve study objectives and how it was determined, including 

clinical and statistical assumptions supporting any sample size calculations 

__7,9_________ 

Recruitment 15 Strategies for achieving adequate participant enrolment to reach target sample size __7,8_________ 

Methods: Assignment of interventions (for controlled trials) 
 

Allocation:    

Sequence 

generation 

16a Method of generating the allocation sequence (eg, computer-generated random numbers), and list of any 

factors for stratification. To reduce predictability of a random sequence, details of any planned restriction 

(eg, blocking) should be provided in a separate document that is unavailable to those who enrol participants 

or assign interventions 

___8_________ 

Allocation 

concealment 

mechanism 

16b Mechanism of implementing the allocation sequence (eg, central telephone; sequentially numbered, 

opaque, sealed envelopes), describing any steps to conceal the sequence until interventions are assigned 

___8_________ 

Implementation 16c Who will generate the allocation sequence, who will enrol participants, and who will assign participants to 

interventions 

___8_________ 

Blinding (masking) 17a Who will be blinded after assignment to interventions (eg, trial participants, care providers, outcome 

assessors, data analysts), and how 

___8_________ 

 17b If blinded, circumstances under which unblinding is permissible, and procedure for revealing a participant’s 

allocated intervention during the trial 

_____________ 

Methods: Data collection, management, and analysis 
 

Data collection 

methods 

18a Plans for assessment and collection of outcome, baseline, and other trial data, including any related 

processes to promote data quality (eg, duplicate measurements, training of assessors) and a description of 

study instruments (eg, questionnaires, laboratory tests) along with their reliability and validity, if known. 

Reference to where data collection forms can be found, if not in the protocol 

___8,9________ 

 18b Plans to promote participant retention and complete follow-up, including list of any outcome data to be 

collected for participants who discontinue or deviate from intervention protocols 

_____________ 
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Data management 19 Plans for data entry, coding, security, and storage, including any related processes to promote data quality 

(eg, double data entry; range checks for data values). Reference to where details of data management 

procedures can be found, if not in the protocol 

___9,10_______ 

Statistical methods 20a Statistical methods for analysing primary and secondary outcomes. Reference to where other details of the 

statistical analysis plan can be found, if not in the protocol 

___9_________ 

 20b Methods for any additional analyses (eg, subgroup and adjusted analyses) _____________ 

 20c Definition of analysis population relating to protocol non-adherence (eg, as randomised analysis), and any 

statistical methods to handle missing data (eg, multiple imputation) 

 

_____________ 

Methods: Monitoring 
 

Data monitoring 21a Composition of data monitoring committee (DMC); summary of its role and reporting structure; statement of 

whether it is independent from the sponsor and competing interests; and reference to where further details 

about its charter can be found, if not in the protocol. Alternatively, an explanation of why a DMC is not 

needed 

_____________ 

 21b Description of any interim analyses and stopping guidelines, including who will have access to these interim 

results and make the final decision to terminate the trial 

_____________ 

Harms 22 Plans for collecting, assessing, reporting, and managing solicited and spontaneously reported adverse 

events and other unintended effects of trial interventions or trial conduct 

_____________ 

Auditing 23 Frequency and procedures for auditing trial conduct, if any, and whether the process will be independent 

from investigators and the sponsor 

_____________ 

Ethics and dissemination  

Research ethics 

approval 

24 Plans for seeking research ethics committee/institutional review board (REC/IRB) approval __9,11________ 

Protocol 

amendments 

25 Plans for communicating important protocol modifications (eg, changes to eligibility criteria, outcomes, 

analyses) to relevant parties (eg, investigators, REC/IRBs, trial participants, trial registries, journals, 

regulators) 

__10_________ 
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Consent or assent 26a Who will obtain informed consent or assent from potential trial participants or authorised surrogates, and 

how (see Item 32) 

__9__________ 

 26b Additional consent provisions for collection and use of participant data and biological specimens in ancillary 

studies, if applicable 

_____________ 

Confidentiality 27 How personal information about potential and enrolled participants will be collected, shared, and maintained 

in order to protect confidentiality before, during, and after the trial 

__10_________ 

Declaration of 

interests 

28 Financial and other competing interests for principal investigators for the overall trial and each study site __11_________ 

Access to data 29 Statement of who will have access to the final trial dataset, and disclosure of contractual agreements that 

limit such access for investigators 

_____________ 

Ancillary and post-

trial care 

30 Provisions, if any, for ancillary and post-trial care, and for compensation to those who suffer harm from trial 

participation 

_____________ 

Dissemination policy 31a Plans for investigators and sponsor to communicate trial results to participants, healthcare professionals, 

the public, and other relevant groups (eg, via publication, reporting in results databases, or other data 

sharing arrangements), including any publication restrictions 

__10_________ 

 31b Authorship eligibility guidelines and any intended use of professional writers _____________ 

 31c Plans, if any, for granting public access to the full protocol, participant-level dataset, and statistical code _____________ 

Appendices 
   

Informed consent 

materials 

32 Model consent form and other related documentation given to participants and authorised surrogates _____________ 

Biological 

specimens 

33 Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular 

analysis in the current trial and for future use in ancillary studies, if applicable 

_____________ 

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on the items. 

Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative Commons 

“Attribution-NonCommercial-NoDerivs 3.0 Unported” license. 
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Abstract  

Background: Physical activity (PA) is a key component in health promotion and prevention of 

overweight. Interventions delivered in after-school programs (ASP) have the potential to become a 

means of ensuring PA among young schoolchildren. This requires a motivational climate, allowing for 

self-determination and the intrinsic values of the activity, on the activity’s character of play. ASP staff 

could be trained in stimulating all children in physical activities in their everyday life. Physiotherapists 

in primary care possess knowledge of motor development and learning, and are important 

contributors to an ASP-based physical activity intervention. 

Aim: To develop a complex intervention that emphasizes physical activity play, and to examine the 

extent to which it promotes PA and health-related quality of life and prevents overweight in a 

population of young children. We aim to increase the knowledge and autonomy supportive skills 

among ASP staff members, enabling them to promote physical activity through play among all first 

graders in ASP.  

Moreover, in addition to investigate if the children benefit from receiving autonomy support, we aim 

to study whether the ASP staff themselves benefit from giving autonomy support in terms of 

increased need satisfaction and autonomous motivation for work.  

The intervention: Includes training of ASP-staff members in the fundamental principles of self-

determination theory and practical applications for motivating young children in PA through play. 

Information will be given on the benefits of a physically active lifestyle and the staff will be 

encouraged to map opportunities for PA in their local ASP and to incorporate strategies to increase 

PA through play among the children throughout the day.  

Methods/design: A complex intervention using a mixed methods approach will be developed and 

evaluated. A pilot trial will assess the potential of this innovative approach and provide information 

necessary to perform a cluster randomized controlled trial (RCT). A cluster-randomized controlled 

trial (RCT) will together with qualitative interviews and observations, evaluate the effectiveness of 

the intervention.  
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Active play -an after school program intervention to promote physical activity and health-

related quality of life in young children  

  

Background  

The promotion of physical activity is an essential public health strategy to improve the health of 

individuals and populations [1]. Over the last years, there has been an increased attention to 

relationships between physical activity (PA) and children’s health and well-being. Research has begun 

to emphasize the role played by children’s physical-motor functioning and activity levels for 

functioning and academic performance in school [2, 3] as well as a preventive mechanism against 

antisocial behavior [4]. Another important reason for the focus on children’s PA levels, is the 

increased prevalence of overweight and obesity. There is evidence that the obesity epidemic poses a 

threat to children’s overall physical and psychosocial functioning [5]. PA is associated with prevention 

of weight gain over the life span and is considered a key component in both prevention and 

treatment of overweight and obesity [6, 7]. In addition to having a potentially preventive effect on 

overweight, PA may also positively influence on a number of physical and psychosocial health factors 

[8, 9]. 

 

Interventions carried out in a school setting can target simultaneously children both at risk and not at 

risk for future diseases, and can increase both knowledge and behavior conductive to healthier 

lifestyles. Additionally, primary preventive interventions have a potential to reduce the associated 

gap in health inequalities, ensuring that the interventions reach not only those with a more 

socioeconomically advantaged position. A recently updated Cochrane review [10] found some 

evidence that interventions aimed at increased PA specifically were effective in increasing the 

proportion of children engaging moderate to vigorous PA during school time as well as the duration 

of time spent in these activities. However, the magnitude of effect was generally small and research 

on the long-term impact of interventions is needed [10]. Interventions, whether they include PA as a 

primary or secondary outcome, tend to focus on the quantity of PA (duration, intensity and 

frequency), and not the quality. Quality physical activity experiences are those that prompt 

commitment and adherence to active living, as well as facilitating outcomes such as moral and social 

development, motor competence, positive self-perceptions and attitudes [11]. Physical activity may 

be an important positive source for the development of children’s wellbeing. However, and as shown 

in research from the field of sports and physical education, an autonomy supportive and mastery 

oriented motivational climate is required, allowing for the child’s self-determination and the intrinsic 

values of the activity and its character of play [4]. In the present context, the term “physical activity 

play” refers to such a character of play, incorporating subjective and experienced aspects of 

movements [12] and self-driven and autotelic-oriented activities [13]. Physical activity play also 

includes movements with a dimension of physical vigor expressed through locomotory movements, 

stabilizing postures and/or manipulative movements [14, 15]. “Physical activity” refers to any bodily 

movement produced by skeletal muscles that results in energy expenditure [16] and can be 

described by type, intensity, frequency and duration [17].  

Physical activity during the school curriculum is often limited to hours of physical education or 

recesses. As a result, the school curriculum struggle to provide enough opportunities for children to 

be physically active, which again limits the children’s possibilities to meet the recommendations of at 

least one hour of moderate to vigorous PA a day [18]. Interventions delivered in after-school 

programs (ASP) have the potential to become a means of increasing PA among young schoolchildren. 

All municipalities in Norway are legally obligated to offer ASP from the first to the fourth grade 

meaning that children can stay in school before and after ordinary school-time. 63,4 % of first to four 

graders attend the ASP [19]. Despite a close organizational connection with the school, no formal 

educational objectives are associated with ASPs. Instead it is required that programs provides 

facilities for play and participation in activities appropriate for the age, level of physical ability and 
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interest of the children [20]. In contrast with the sports-dominated extracurricular PE in several other 

European countries [21], Norwegian ASP staff members are expected to stimulate self-managed 

activities in the children’s leisure time [22].   

Results from previous research in Norway show that children’s physical activity during their stay in 

the ASP is extensive when they have time devoted to child-managed play outdoors [22, 23]. 

Nevertheless, some children fall by the wayside, and this may have a restrictive effect on their 

activity level and their well-being [24]. It seems to be particularly important for the ASP staff to 

develop pedagogic skills in order to provide adapted frameworks for all children’s activity, in addition 

to provide child-managed physical activity play. Thus, it is essential to know how to influence physical 

activity play in these settings. There are no governmental requirements for formal pedagogical 

education for the staff [25]. However, ASP employees themselves, parents and collaborators requests 

increased competence among the staff, primarily to ensure that all children, both children with 

typical development and children with disabilities and special needs, are included in activities [25]. 

We claim that ASP-staff members may represent a valuable resource, which can be trained in how to 

provide physical activity play and other forms of physical activities in everyday life for all children.   

Physiotherapists have an essential role in the delivery of primary health care to children and 

adolescents in Norway [26]. Within a school health context the physiotherapist initiate and 

participate in tasks focusing on health promotion, disease prevention and interventions that improve 

or maintain fitness, health and wellbeing. Physiotherapists’ knowledge about motor development 

and motor learning is valuable in the promotion of PA among children. Physiotherapists possess 

expertise in how to initiate and guide others in processes of mastering and behavioral change. Their 

competence is provided through theoretical knowledge about communication, cooperation, 

motivation, learning and behavioral change. Moreover, their role includes provision of education and 

consultation with other professionals in the child’s environment, all of which makes the 

physiotherapist an important contributor to an ASP-based PA intervention. While a growing body of 

research supports the effectiveness of PA interventions delivered in the school setting, few, if any, 

studies have evaluated efforts concerning the use of physical activity as a health promoting and 

obesity preventive strategy involving physiotherapists.    

The purpose of this project is to develop and examine the extent to which a primary preventive 

intervention that emphasizes physical activity play promotes physical activity, increases HRQoL and 

prevents overweight and obesity in a population of young schoolchildren attending the after-school- 

program (ASP). The target group is children in first grade (aged 5-6) participating in the ASP.  

The expected outcome of the study is an approach that will provide ASPs and school health care with 

a strategy for physical activity promotion and prevention of childhood overweight to be implemented 

in everyday practice.  

 

Theoretical framework  

There is an increased recognition that interventions aimed at changing health behavior should draw 

on theories of behavior and behavior change [27]. Self-determination theory (SDT) is increasingly 

utilized in the development of health behavior interventions. SDT may also be particularly 

appropriate for understanding children’s PA levels and are used to promote the adoption and 

maintenance of a physically active lifestyle. In addition to important aspects related to perceptions of 

competence, SDT emphasizes the individuals’ interest or desire to perform the behavior, and how 

characteristics of the social environment can facilitate optimal motivation and support [28]. Self-

determination theory contends that being motivated for autonomous or intrinsic reasons (that is, 

because PA is fun or provides valued benefits, such as feelings of competence or spending time with 

friends) leads to more positive cognitive, affective and behavioral outcomes than does being 
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motivated by externally controlled reasons. An autonomy supportive context acknowledges the 

child’s perspective and minimizes control and pressure [29, 30]. Evidence from the physical education 

and psychology literature indicates that autonomous motivation is associated with positive outcomes 

in children such as exercise behavior, quality of life and positive self-concept [31]. Scandinavian 

leisure pedagogy specifically focus on situation in the ASP, and emphasizes that professional practice 

in such institutions should take on the child’s perspective [32, 33]. This presupposes that activities 

are autonomously motivated. 

Additionally, it is demonstrated that in a school setting, providing autonomy support to students may 

benefit the teachers themselves. Research showed that workshops designed to help teachers learn 

how to become more autonomy supportive not only lead to greater autonomy-supportive teaching, 

but also resulted in increased need satisfaction for teaching, higher job satisfaction and less 

exhaustion after teaching [34]. Similar studies have not been carried out in the context of ASP. The 

present study aim to investigate whether the ASP staff themselves may benefit from giving 

autonomy support in terms of increased need satisfaction and autonomous work motivation.  

 

Aims  

The overall aim of the study is to develop a complex intervention that emphasizes physical activity 

play, and to examine the extent to which the intervention promotes PA and HRQoL and prevents 

overweight in a population of young children. In order to do so, we aim to increase the knowledge 

and autonomy supportive skills among ASP staff members, enabling them to promote physical 

activity through play among all first graders in ASP.  

Additionally, the present study aims to investigate whether the ASP staff themselves may benefit 

from giving autonomy support in terms of increased need satisfaction and autonomous work 

motivation. 

Phase 1: Development   

-to perform a review of literature on PA interventions in an ASP-setting  

-based on the review, experiences from previous projects in  ASPs in a municipality in Norway and in 

cooperation with physiotherapist and ASP-staff; to develop an intervention inspired by self-

determination theory to promote physical activity through play among first graders in the ASP  

 

Phase 2: Feasibility testing and piloting   

-to assess test procedures and investigate the feasibility and implementation of the intervention in a 

pilot trial  

-to gain knowledge about young children’s preferences and experiences related to PA  

-to explore and describe children’s, ASP-staffs’ and physiotherapists’ experiences of taking part in the 

intervention  

-to explore barriers and facilitators to take part in the intervention; children’s, ASP-staffs’, and 

physiotherapists’ perspectives  

 

 Phase 3: Evaluation   

-to evaluate the effect of the intervention in a cluster-randomized trial on measures of PA, HRQoL and 

BMI  

-to evaluate the effect of participation on the staff’s need satisfaction and motivation for work 

-to explore and describe ASP-staffs’ and health professionals’ experiences of taking part in the 

intervention 
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Tentative research questions  

Baseline (T0) 

1. On average, how physically active are first graders during the time they spend in ASP? 

2. What characterizes the children’s physical activity in the ASP? 

3. How do the parents report their children’s HRQoL? 

4. Is there a relationship between PA, HRQoL and BMI among first graders in ASP? 

5. How do the ASP-staff report their need satisfaction, perceived competence and motivation for 

work and is there a relationship between these variables? 

Post intervention (T1) 

6. Is the intervention effective in terms of increased PA during ASP time and in general? 

7. Is the interventions effective in terms of sustained or increased HRQoL? 

8. Do the intervention prevent that the proportion of children with age- and gender adjusted BMI > 

25 increases? 

9. How do the children understand and experience physical activity in the ASP? 

10. Is the intervention effective in increasing basic need satisfaction, perceived competence and 

autonomous motivation for work among ASP-staff? 

Long term (T2) 

11. If any effects, do they hold over time? 

12. All the above considered, is “Active play” an appropriate tool for use in an ASP? 

 

The intervention  

The study will be informed by the framework given by Medical Research Council [35] using a mixed 

methods approach (Table 1). A preliminary outline of the intervention includes information to the 

parents from the school nurse and the local physiotherapist in a parent’s group meeting. 

measurement of height and weight, delivered by the school nurse and in accordance with the regular 

program and guidelines in the school health care [36].  

Members of the research group will be responsible for the training of the ASP staff members in 

cooperation with the local physiotherapist. Before intervention start, ASP staff members will attend a 

training program including sessions in which the staff members are taught the fundamental 

principles of self-determination theory and practical applications for motivating young children in 

physical activity through play. They will be trained in using an autonomy-supportive style that 

acknowledges feelings and preferences. The sessions will include opportunities to practice 

autonomy-supportive feedback and group management and will also focus on increasing health 

behavior knowledge in general. The staff will be encouraged to map the opportunities for PA in their 

local ASP and to incorporate strategies to increase PA through play among the children during the 

day.   

All children will participate in indoors and outdoors activities depending on the facilities of the ASP 

and in accordance with the plans made by the ASP staff members and the local physiotherapist. The 

children will be included in decisions on PA. Most importantly, they will be given time and space to 

engage in self-initiated and self-managed active play and PA during the ASP time.  

The detailed intervention (structure and content of the ASP-staff training program, features and 

content) will be developed systematically in close collaboration with ASP staff and physiotherapists 

using the best available evidence based on prior research and experiences from field.   
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  A complex intervention to promote physical activity among young children in ASP 

(2015-2018)  

2015  

 

 

Development 

(June-Jan)  
Based on workshops, meetings, interviews:  
- Training program (research group with representatives from school physiotherapists, ASP staff 

members, ASP leader,)  
- Information brochure (research group with representatives from school physiotherapists, 

school nurse, ASP staff members,)  
- Framework for mapping of PA opportunities in the ASP (research group, school 

physiotherapist, ASP staff members)  
Based on a systematic review 

- Master student (Master of physiotherapy) 

Procedure for recruitment  
- Research group 

2016  Intervention ASP  (N=2 ASPs/70)  

 

Baseline T0 

(pilot)  
Measures of all children: PA intensity (one week accelerometer), UngKan2,  HRQoL, BMI, 

sociodemographic variables  
Measures of subsample (N=6)direct observation  

Measures of staff: Basic needs, motivation for work, subjective well-being 

4 months pilot 

intervention  
(Jan-May)  

  

Intervention  
Information to ASP-staff and parents at staff-meeting and parents meeting, information on the 

project. Training program in sessions for ASP-staff in cooperation with local physiotherapist. 

Mapping of opportunities for PA in the ASP/school environment and planning of weekly 

activities. Daily activities for the children, autonomy support provided by staff in play and PA 

throughout the day. 

T1 (pilot)  Measures of all children: PA intensity (one week accelerometer), UngKan2, HRQoL, BMI  
Measures of subsample (N=6): direct observation  

Measures of staff: Basic needs, motivation for work, subjective well-being 
Qualitative interviews: children (N=4), all staff members (focus groups), physiotherapist. 

Evaluation of 

feasibility  
Adjustments based on the evaluation of phase 1 and 2.  

2016-2018  Intervention ASP (N=8 ASPs/ 200) Control ASP (N=8 ASPs/200)  

 

Baseline T0  Measures of all children: PA intensity (one week accelerometer) UngKan2, HRQoL, BMI, 

sociodemographic variables  
Measures of subsample (N=24 (12+12)): direct observation  

Measures of staff: Basic needs, motivation for work, subjective well-being 

9 months   
Intervention  
(Sept-May)  

Intervention  
As described above, adjusted based on 

evaluation of phase 1 and 2 (pilot).  

No intervention  

T1  

9 months 

follow-up  

 

Measures of all children: PA intensity (one week HR monitoring), UngKan2, HRQoL, BMI  
Measures of subsample (N=24 (12+12)): direct observation  

Measures of staff: Basic needs, motivation for work, engagement in work, subjective well-being 
Qualitative interviews (intervention group): children (N=16), all staff members (focus groups), 

physiotherapists (1-2 focus groups) 

T2  

21 months 

follow-up  

 

Measures of all children: PA intensity (one week accelerometer), UngKan2, HRQoL, BMI  

Measures of staff: Basic needs, motivation for work 
Qualitative interviews (intervention group): all staff members (focus groups), physiotherapists 

(1-2 focus groups) 

 

Table 1. Project outline.  
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The study will combine qualitative and quantitative methods, as mixed methods will enable us to 

answer simultaneously a combination of exploratory and confirmatory questions [37]. We assume to 

gain sufficient information about testing procedures and the intervention content and outline during 

a 4-month pilot trial including approximately 70 children from 2 ASPs in each of the two groups. The 

RCT intervention period will follow the school year with the intervention starting in the beginning of 

September (T0) and ending in May (T1). Follow-up assessments (T2) will be carried out in May, one 

year after T1 (Table 2).   

  
Table 2. Tentative process plan.  

Measures   

The primary outcome of the study will be child PA. Because no measure is suitable for assessing both 

type, amount, intensity, variability, quality and experience of PA, several instruments and methods 

will be used to capture as much information as possible. Secondary outcomes include HRQoL and 

BMI. Moreover, self-report instruments are used for assessing needs satisfaction, motivation for 

work and subjective well-being among ASP-staff. Process outcomes includes qualitative assessments 

of how ASP staff members and health-care professionals (physiotherapists) experienced the 

intervention.  

All children: Measures of PA intensity will be assessed by ActiGraph © accelerometer during the time 

spent in ASP over a period of one week. Self-reported physical activity will be assessed by the 

UngKan2 questionnaire. The questionnaire will be completed by the child in cooperation with 

parents [38]. Child health-related quality of life (HRQOL) will be measured with the Norwegian proxy-

version of Kidscreen-27 [39]. The questionnaires will be answered electronically. Weight and height 

will be measured and BMI calculated according to the age and gender specific cut-offs [40]. Age and 

gender are collected.  

All parents: Socio-demographic data (age, gender, level of education, ethnicity, parent marital status, 

number of children).  

All ASP-staff: Basic needs satisfaction at work [41] and The multidimensional work motivation scale 

[42]. 

Subsample of children (intervention and control groups): Direct observation including registration of 

both quantified PA (type, intensity, duration and frequency) and rich descriptions of PA will be 

performed [23].   

Subsample of children (intervention group): Qualitative interviews will be performed post 

intervention with a subsample of approximately 16 children in the intervention group about their 

experiences with PA in the ASP.   

Page 28 of 36

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
4 A

u
g

u
st 2017. 

10.1136/b
m

jo
p

en
-2017-016585 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review
 only

8  

  

Professional outcomes: Semi-structured focus group interviews with ASP staff members and 

physiotherapists will be performed to evaluate experiences as well as organizational and professional 

barriers and facilitators to the intervention.   

Sample, setting and power calculation  

The target group is children starting primary school in Norway, aged 5-6 years. The context is school 

health care and ASP in primary schools in selected parts of eastern and southern Norway. In the 

development of the current study application, cooperation is established with the school health 

service in Sandefjord (Vestfold). Based on their experiences from a similar ongoing project, local 

authorities have expressed interest in participating in the development and piloting of the 

intervention. Informal cooperation is established with local authorities on child health in 

municipalities in eastern and southern parts of Norway. These communities vary in 

sociodemographic properties, especially in cultural diversity. For the RCT, schools will be stratified on 

site, cultural diversity and school size, and randomly selected to intervention and control groups.   

The sample size (N) is dependent upon the planned statistical analysis. The study comprises several 

analysis and a proper power-analysis where all the necessary factors are taken into consideration, 

before deciding on the final sample-size are required. No single instrument is available for 

assessment of all dimensions of PA. Thus, at this point, a rough estimate of the needed sample is 

based on the secondary outcome HRQoL as measured by the Kidscreen questionnaire [43]. Given a 

significance level at 0.05, power at 0.80 and a two-tailed significance test we estimate N to be 160 in 

each group. We plan to enroll 200 children in each group to secure sufficient power for some analysis 

on cluster level. With an estimation of a minimum of 25 first graders in each ASP, we will have to 

include maximum 16 ASPs all together.   

The children eligible for selection to the qualitative interviews will be in the intervention group. A 

roughly estimated sample size would be 16-20 children with 2 children from each ASP. A strategic 

sampling aimed at maximum variation according to gender and ethnicity is an appropriate sampling 

procedure.  

Data analysis  

The differences between the intervention and control group will be assessed using repeated measure 

analyses for each of the dependent variables (main outcomes) in a mixed effect model using SPSS. 

This approach is flexible and it is possible to model the dependence between observations from the 

same individual. There may also be class and school effects which can be accounted for. Growth 

curve analyses will be considered given the three different points of measurement. The observations 

will be analyzed and presented with descriptive statistics in addition to text summaries.  The 

qualitative interviews will be analyzed according to Kvale and Brinkmann [44], implying a 

hermeneutic approach to data collection and analysis. Hermeneutics is the study of the 

interpretation of texts and the purpose is to obtain valid understanding and meaning of the texts. 

The NVivo 10 software for qualitative analysis will be used.  

Ethical aspects 

The study will apply for approval from The Regional Ethics Committee. The researchers will carefully 

design the intervention to have concern for the target group. With a focus on primary prevention for 

all children, stigmatization of overweight children might be avoided. Informed consent to participate 

in the study are required from parents, on behalf of the children. In addition, information will be 

given to the young children. Participants are guaranteed full confidentiality. Consent to participate 

will also be obtained from the Asp staff and the representatives from the school health service.  

Communication and dissemination  

Results of the study will be presented on scientific meetings and congresses, and published in both 

national and international peer reviewed journals, as well as in popular scientific journals and media. 
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We plan at least 4 publications in peer-reviewed, international journals. The project has the potential 

to include at least one master thesis at HiOA (Master in Physiotherapy). The acquired knowledge and 

competence from the study will benefit students at Master levels. Popular scientific communication 

of results to the user groups specifically will be prioritized. In addition, workshops for researchers on 

methodological challenges and experiences related to performing interventions related to 

overweight and obesity will be arranged. Workshops will be offered to health care professionals 

(physiotherapists and school nurses) and ASP-leaders, staff, school leaders and teachers.   

Project management  

The owner of the project will be Oslo and Akershus University College of Applied Sciences, Faculty of 

Health, Institute of Physiotherapy. The project group members will contribute to the research with 

their expertise within relevant fields of research (curriculum vitae attached).  Professor Sølvi Helseth 

(Institute of Nursing) has clinical and research experience within the field of public health nursing, 

leader of the research group Livskvalitet og smerteforskning. She has developed and is responsible 

for the study (SCIPO) on which the postdoc study originate from, her collaboration and supervison is 

mandatory. Associate Professor Bjørg Fallang (Institute of Physiotherapy) has clinical and research 

experience within habilitation and children’s activities in everyday life, and is a member of the 

research groups (Re)habilitering - individ tjenester og samfunn and The Lives of Children and 

Professional Practice. Her competence will provide the link to develop this research field in relation 

to the Master in physiotherapy. Professor Knut Løndal (Faculty of Education and International Studies 

Department of Primary and Secondary Teacher Education) has special competence within the field of 

physical education and children’s physical activity with a particular focus on research on ASP, 

member of the research group Kropp, læring, mangfold. The postdoctoral candidate will together 

with the project group, be responsible for the development and evaluation of the intervention and 

will be the lead writer of the articles. Assistant Professor and public health nurse Nina Misvær will 

assist during data collection with main responsibility of measuring weight and height of the 

participants at all test points.  

Possible expansion of the study  

In addition to the outlined study, we have drafted a step 2 including a secondary preventive strategy 

to target children with age- and gender adjusted BMI >25 and their families. The aim is to provide 

reinforced follow-up by the school nurse/physiotherapist tailored to each family. In the future, 

dependent of additional funding, it is highly relevant to supplement the present intervention in a 

combined primary/secondary preventive strategy with the potential effect of reducing BMI among 

overweight/obese children in addition to promoting PA and subsequently HRQoL.  
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ABSTRACT 

Introduction: Interventions delivered in after-school programs (ASP) have the potential to become a 

means of ensuring adequate physical activity among schoolchildren. This requires a motivational 

climate, allowing for self-determined play. If trained, ASP staff may represent a valuable resource for 

supporting such play. Increasing knowledge and supportive skills among ASP staff may also 

potentially increase their motivation for work. The purpose of this article is to describe the 

development of the “Active play in ASP” intervention, which aims to promote physical activity among 

first graders attending ASP, and to present a protocol for a matched-pair cluster-randomized trial to 

evaluate the intervention.  

Methods and analysis: Informed by experiences from practice, evidence-based knowledge and 

theory, the intervention was developed in a stepwise process including focus group meetings and a 

small-scale pilot test. The intervention contains a course program for ASP staff to increase their skills 

in how to support physical activity through play. In a cluster RCT, the ASPs will be matched and 

randomly allocated to receive the 7 month intervention or to a control group. Outcomes will be 

assessed at baseline, after 7 months and 19 months. First graders attending the ASPs included are 

eligible. The primary outcome will be accelerometer-determined minutes in moderate to vigorous 

physical activity (MVPA) in the ASP. . The study uses a mixed methods approach including 

observations and interviews to provide rich descriptions of the concept of children’s physical activity 

in ASP. Moreover, the trial will assess whether the ASP staff benefits from participation in the 

intervention in terms of increased work motivation. Lastly, process evaluations of program fidelity, 

satisfaction and suggestions on improvement will be performed. 

Ethics and dissemination: The study is approved by The Data Protection Official for Research (ref. 

46008). Results will be presented in conferences and peer-reviewed journals. 

Trial registration number: NCT02954614 

 

Strengths and limitations of this study 

• The Active play in ASP is the first randomized controlled physical activity study that is 

performed in an ASP setting in Scandinavia. 

• The study will apply a mixed methods approach using accelerometers, observations and 

interviews to assess physical activity, providing an extensive insight into children’s physical 

activity in ASP. 

• A weakness may be that the intervention follow-up throughout the school year is limited to 

one meeting per month. The decision is made pragmatically due to a consideration of what is 

realistic should the intervention be translated into routine practice. 

• Using local school physiotherapists to deliver parts of the intervention strengthens the 

external validity of the study, but may also increase variation in the results.  
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BACKGROUND 

The relationships between physical activity and children’s health and well-being are widely 

acknowledged. Physical activity may positively influence a number of health factors (1, 2). Research 

has also begun to emphasize the role played by children’s physical-motor functioning and activity 

levels in academic performance (3, 4), as well as its effect as a preventive mechanism against 

antisocial behaviour (5). Another important reason for focusing on children’s physical activity levels is 

the preventive effect physical activity may have on overweight and obesity (6). Perhaps most 

importantly, physical activity may be a positive source for the development of children’s well-being 

(5). However, as shown in research from the field of sports and physical education, in order to 

increase well-being, an autonomy supportive and mastery oriented motivational climate is required, 

allowing for the child’s self-determination and the intrinsic values of the activity and the activity’s 

character of play (5). In the present context, the term “physical activity play” refers to such play, 

incorporating subjective and experienced aspects of movements and self-driven and autotelically 

oriented activities (7, 8). Physical activity play includes vigorous locomotory movements, stabilizing 

postures and/or manipulative movements (8, 9). Physical activity, which is commonly described as 

any bodily movement produced by skeletal muscles that result in energy expenditure, (10) can take 

place in the household or domestic domain, the occupational domain, the transportation domain and 

the leisure time domain (11). Physical activity is thus considered a collective term including physical 

activity play as well as e.g. hiking or more organized forms of sports activities.  

There is some evidence that physical activity interventions in school can be effective in increasing the 

proportion of children engaging in moderate and vigorous physical activity during school time as well 

as the duration of time spent on these activities (12). However, physical activity in school is often 

limited to physical education or recesses. Consequently, during school hours, the children are not 

provided with opportunities to be as physically active as recommended, that is at least one hour of 

moderate to vigorous physical activity a day (13). Interventions directed at after-school programs 

(ASPs) have the potential to become a means of increasing physical activity among young children 

(14). Previous research has indicated that ASP interventions emphasizing competence building 

among the staff can lead to increased levels of physical activity for the children (15-18). The studies 

indicate that effective programs should emphasize positive feedback and encouragement regarding 

physical activity, goal setting and evaluation of measures, development of schedules for physical 

activity, structuring and administration of the environment and arrangements for physical activity for 

the children. The present study builds on these findings by investigating a course program for 

increasing supportive skills and knowledge about children’s play among ASP staff. No national 

educational objectives are associated with Norwegian ASPs. In contrast with the sports-dominated 

extracurricular physical education in several other European countries (19), Norwegian ASPs are 

expected to stimulate self-managed activities in the children’s leisure time (20). Thus, the stage is set 

to provide various content appropriate to the interests of the children, for example various types of 

physical activity. As 62% of first to fourth graders and as many as 81% of first graders attend ASP, a 

large proportion of children in the relevant age group can be reached. Results from previous research 

in Norway show that children’s physical activity during their stay in the ASP is extensive when they 

have time devoted to child-managed play outdoors (20, 21). Nevertheless, some children fall by the 

wayside, and this may hamper their activity level and their well-being (22). It also seems to be a 

trend that activities in ASPs are more organized than earlier (23). The staff are more engaged in 

arranging and managing various activities for groups of children, and their opportunities to attend to 

child-managed activities have diminished. This has weakened their possibility to initiate child-

managed movement play among the least active children (23). It seems to be particularly important 

for the ASP staff to develop pedagogic skills in order to provide adapted frameworks for all children’s 
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physical activity, in addition to providing child-managed physical activity play (24, 25). Thus, it is 

essential to know how to support such play. In Norway, only a minority of the employees in ASPs has 

formal pedagogical education, and there seems to be a lack of competence in how to approach and 

engage in children’s play (26). If trained, ASP staff members may represent a valuable resource for 

supporting physical activity play and other forms of physical activities in everyday life for all children. 

Another potential benefit of an intervention addressing increased knowledge and skills among ASP 

staff is that the staff may experience a boost in their work motivation. This has previously been 

shown to be the case among physical education teachers (27). Physiotherapists have an essential role 

in the delivery of primary health care to children and adolescents in Norway (28). Within a school 

health context the physiotherapist initiates and participates in tasks focusing on health promotion, 

disease prevention and interventions that improve or maintain fitness, health and well-being. Their 

role includes provision of education and consultation with other professionals in the child’s 

environment, making physiotherapists important contributors to an ASP based physical activity 

intervention. Few, if any, studies have evaluated efforts concerning the use of physical activity play 

as a health promoting strategy involving school physiotherapists. 

AIM 

The purpose of this article is to describe the development of the Active play in ASP intervention and 

to present a protocol for a matched-pair cluster-randomized trial. The Active play in ASP intervention 

comprises a course program for increasing knowledge and supportive skills among ASP staff. The aim 

of the planned trial is to assess the immediate and long-term (one-year after the intervention ends) 

efficacy of the intervention on first graders’ physical activity in the ASP and their well-being, 

conceptualized here as quality of life. Moreover, we aim to investigate the characteristics of first 

graders’ physical activity in ASP and the qualitative aspects of their understanding and experience of 

the activity. In addition, the trial will explore if the ASP staff can benefit from participation in the 

intervention in terms of increased motivation and work satisfaction. Lastly, we will perform a process 

evaluation of the intervention. 

METHODS AND ANALYSIS 

Development of the intervention 

In the first phase of the Active play in ASP intervention development, we gathered information from 

the field, identified the evidence base and chose appropriate theory (Figure 1).  

[Insert figure 1 here] 

As emphasized by Craig et al (29), a key question in the development and evaluation of complex 

interventions is whether the intervention will work in everyday practice. In the present study, we 

draw on experiences from “Health Promoting ASP”, a project previously run in five ASPs in a 

municipality in Norway. The project emphasizes healthy food, physical activity and well-being among 

the children during ASP time. It was initiated by local school physiotherapists in cooperation with 

school head masters and implemented throughout a school year. The project has been well received 

by the ASP staff and the school administrations. However, the project is insufficiently evaluated, 

which makes it difficult to determine the impact on the children’s behaviour. In the present trial, we 

decided to limit the scope of the intervention and focus solely on how to support physical activity. A 

school physiotherapist from “Health Promoting ASP” and three employees representing three 

different ASPs participated in a semi-structured focus group meeting to share their experiences and 

to pinpoint possible barriers to and facilitators for implementation and potential successful 

outcomes. The focus group meeting was moderated by one of the researchers. Main features of the 
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Active play in ASP intervention, both content and structure, were outlined based on the summary of 

the focus group meeting. 

Parallel to this process, previous research on physical activity interventions in ASPs was 

systematically reviewed and published in a master thesis (30). The review, which included 17 articles, 

found positive effects on the children’s activity level only in interventions that incorporated flexible 

programs that were adaptable to each single ASP. Highly structured programs (i.e. standardized 

activity programs) were reported to be more difficult to implement, which may explain their limited 

effect on children’s physical activity (31-33). The results of the review echoed the feedback given by 

the focus group, which also emphasized the value of an adaptable intervention. The focus group 

members stressed that it is essential to develop an understanding of how each ASP is organized. 

Contextual factors and professional experiences need to be acknowledged and included in the 

implementation process.  

In this first phase, we also decided on a theoretical framework. Self-determination theory (SDT) is 

frequently utilized in health behaviour research as well as in educational research and was 

considered appropriate in the context of children’s activity play. The theory has relevance for 

understanding motivated physical activity engagement. It emphasizes that being motivated by self-

determined reasons leads to greater engagement and well-being than being motivated by controlled 

reasons (34). Self-determined motivation is associated with positive outcomes in children such as 

exercise behaviour, quality of life and a positive self-concept (35). According to SDT, social 

environments that support the individual’s basic psychological needs (autonomy, competence and 

relatedness) will foster more self-determined motivation (36). Autonomy reflects the need to engage 

in activities with a sense of choice, competence represents the feeling that one will be able to 

accomplish tasks, while relatedness refers to the sense of being understood and respected by 

significant others (37). Autonomy support, structure and interpersonal involvement can support the 

basic psychological needs and thus facilitate adoption and maintenance of physical activity (38). 

Facilitating the children's choices and supporting their free expression are central to basic need 

support in play. In an ASP context, application of these principles implies that the staff should not 

intervene in play situations in a commanding or controlling manner, but rather support and gently 

encourage activities. Simultaneously, the self-chosen and child-managed character of play should be 

retained (39). In addition to informing the content of the present intervention, e.g. application of 

theoretically anchored principles for activity support, the self-determination theory has contributed 

to the modelling of the likely processes of change (40). 

In the second phase of development, we drafted a course program that subsequently was presented 

to the same ASP focus group that participated in the initial phase. The group was encouraged to 

respond to questions regarding the feasibility and usefulness of the intervention. A second draft was 

prepared building on their feedback. In the third phase, the intervention was tested in a small-scale 

pilot study including two ASPs over a period of 4 months. Along with the piloting of the intervention, 

we tested all outcome measures and measurement procedures at baseline and post intervention. 

The staff from the two pilot ASPs provided feedback by answering a short questionnaire with semi-

structured questions related to their experience of the intervention. In addition, a strategic sample of 

three employees from each of the two ASPs participated in two focus group interviews moderated by 

one of the researchers. The focus group interview allowed the employees to speak more freely about 

their experiences with the intervention. Only minor changes had to be made to complete the final 

version. 

Page 5 of 21

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
4 A

u
g

u
st 2017. 

10.1136/b
m

jo
p

en
-2017-016585 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review
 only

5 

 

Intervention content 

Active play in ASP is a 7 month course program (October – May) aimed at ASP staff with the intention 

of increasing their knowledge and skills regarding how to support children’s physical activity play. 

However, providing activity support is not merely the responsibility of the employee in interaction 

with one child or group of children. The program also emphasizes the potentials of institutional 

activity support, reflected in how the ASP is organized concerning time structure (time spent 

indoors/outdoors), routines and rules, and the ASP’s access to and utilization of activity places and 

equipment. The intervention has the potential to reach all children in the ASP. However, as described 

later, only first graders are included in the measurements of the trial. 

The ASP staff in each intervention ASP will participate in the course program as described below 

(Table 1). The initial part of the program is led by the researchers. The local school physiotherapist 

attends and contributes during the initial part (the intro-sessions, mapping and planning) and is 

responsible for the five monthly follow-up meetings after the first sessions. Thus, prior to the ASP 

course program, the physiotherapists are provided with an 8-hour introduction course presenting the 

intervention and how it is organized, emphasizing their role. To increase fidelity and adherence to 

the intervention, the physiotherapists receive a detailed workbook outlining the interventions’ 

rationale, content and assignments for the ASP staff.  

The ASP course program starts with two 3-hour sessions arranged locally at each participating ASP 

within a period of two weeks. All staff will attend. The sessions focus on children’s physical activity in 

play, friends, activity place, ASP staff’s interaction styles, motivation and activity support. The 

sessions include lectures, theme based discussions and group tasks. The staff are encouraged to give 

examples from their own practical experience. Moreover, in a separate meeting the ASP is mapped 

to document activity equipment and indoor and outdoor facilities. This information is used as a 

supplement in the following meetings.  Subsequently the staff, supervised by the local school 

physiotherapist and a research group member, outline how the ASP will include new knowledge and 

previous experiences in strategies for supporting children’s activity play during their time in the ASP. 

The program continues during the school year with monthly meetings for the staff and the local 

school physiotherapist where they work on predefined tasks related to physical activity play. See 

Table 1. Participation in the intervention and the study will not involve any additional costs for the 

ASPs. 
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 Component Content 

Introductory course for 

school physiotherapists 

1-day course Information on the intervention and the 

physiotherapists’ role and responsibilities. 

Presentation of intervention workbook. 

 

Course program ASP staff 3-hour session Introduce research-based knowledge about 

children's physical activity in play. Increase the 

staff's awareness of how such play can be 

influenced and supported in ASP. 

 

3-hour session Basic theoretical principles of SDT applied to 

physical activity and physical activity play among 

children; how to be activity supportive. 

 

Mapping  Thorough mapping of the ASP equipment and 

facilities. 

 

Planning (1-2 hour meeting)  Summary of intro-sessions; how to make use of 

new knowledge.  

 

5 meetings (monthly 1-2 hours) led 

by the local school physiotherapist 

Discussions and practical tasks focusing 

- Motor learning in children 

- Equipment and environment 

- Mapping of staff competencies   

- Inclusion/exclusion in play 

- How to lead and support activity in 

groups 

Table 1 Intervention components and course program content 

 

In line with the basic principles of SDT, we also aim to create a supportive context for the staff during 

the course program. By providing a meaningful rationale for the intervention, acknowledge the 

staff’s feelings, and give opportunities for choice and contribution, their autonomy is supported. 

Structure is provided through informative feedback, clear expectations and optimal challenges while 

interpersonal involvement will be ensured by devoting time, energy and affection to the staff before, 

during and after the course sessions (41, 42). An overview of the trial procedure is outlined in Figure 

2. 

Study design  

The study is designed as a matched-pair cluster-randomized trial utilizing a mixed methods approach. 

The intervention group will receive the Active play in ASP intervention while the control ASPs receive 

no follow-up in addition to the usual afterschool program. A process evaluation is embedded in the 

trial (Figure 2).  

[Insert figure 2 here] 

Recruitment 

The intervention follow-up and the trial rely on assistance from local school physiotherapists. Even 

though municipalities in Norway are strongly advised to ensure physiotherapy resources for health 

promotion activities in schools through the school health services, such resources are generally 

scarce. Thus, as a first step in the recruitment process, all school health services in centrally located 

municipalities (maximum 90 minutes’ drive from the study office) in three counties in the eastern 

part of Norway will be approached and invited to participate (N≈45). As a sufficient number of school 

physiotherapists are located and have signed up, they are asked to assist in the further recruitment 

of ASPs in schools within their area of responsibility. This will provide us with a sample of schools 
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willing to participate. School administrators are required to provide written consent to participation. 

The consent is obtained before randomization and is considered binding. After randomization, the 

parents of all first grade pupils (age 5-6 years) attending the participating ASPs are informed about 

the study and asked for a written consent on behalf of their child. The age group is chosen based on 

the fact that nearly every first grader in Norway attends ASP and that we have less information about 

physical activity in this group compared to older children. All ASP staff and physiotherapists will be 

asked for a written consent to participation in the trial. The control ASPs will be offered the 

intervention after the study is completed. 

Randomization 

Prior to randomization, the clusters, that is the ASPs in the schools, will be paired based on available 

background information on size and geography. The categories “small”, “medium” or “large” and 

“urban” or “rural” are chosen based on the assumption that the size of the school with regard to 

number of pupils as well as space and access to nature areas may have an impact on the children’s 

activity level. Following matching, tags with the names of the ASPs are put in envelopes and sealed, 

and then randomly allocated to receive the intervention or to control. While the recruitment, 

enrolment of participants and the matching of clusters are done by the research team, the person 

revealing the allocation is not involved in the study. Due to the design of the study, a blinding of trial 

participants (ASP staff) and outcome assessors is not feasible. 

Measures 

Excepting the qualitative interviews and process evaluation performed in the intervention group post 

intervention, measures are obtained from both groups at three time points: at baseline (T0), 

immediately after the 7 months intervention (T1) and one-year post intervention (T2). A timeline for 

the intervention study is shown in Figure 2. 

Because no measure is suitable for assessing both type, amount, intensity, variability, quality and 

experience of physical activity, several instruments and methods, quantitative as well as qualitative, 

will be used to capture as much information as possible. The primary outcome will be child physical 

activity intensity, which will be assessed objectively by ActiGraph© accelerometer during the time 

spent in ASP over a period of one week. Following a standardized procedure, the accelerometers will 

be fitted to the child by one of the staff members at the time of arrival and removed before leaving 

for home. In order to detect the intermittent activity patterns of small children, the accelerometer 

will collect data at 10-s epochs. Minutes spent in moderate and vigorous physical activity (MVPA), 

low physical activity and inactivity will be estimated with cut points with MVPA defined at equal to or 

above 2000 counts per minute, low activity between 100 and 1999 counts per minute and inactivity 

at less than 100 counts per minute (43). The length of time spent in the ASP will be accounted for. To 

supplement the accelerometer measurements, the schedule of the day, common activities (duration 

of different types of activities) and factors that may affect physical activity indoors and outdoors 

(number of staff, weather, special events) will be logged daily by ASP staff during the week of 

accelerometer measurements.  

Moreover, a sub sample will be directly observed during ASP time. Registrations of both quantified 

physical activity (type, intensity, duration and frequency) and rich descriptions of physical activity 

during a day in ASP will be performed. Finally, qualitative interviews will be performed post 

intervention with a subsample of two children from each cluster in the intervention group. This 

sample will be strategically chosen by the ASP-leader. The interview will focus on the children’s 

experiences with physical activity in the ASP.   
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Secondary outcomes include the child’s experience of being in the ASP. Items are adjusted from a 

questionnaire from the Norwegian part of the Health Behaviour in School-aged Children (HBSC) study 

(44). The items are chosen based on how they correspond with key concepts of SDT. The questions 

are answered electronically by the child in cooperation with the parents. Furthermore, child well-

being, in this study conceptualized as health-related quality of life, is assessed by the Kidscreen-27 

proxy version and obtained electronically (45). Self-reported leisure time physical activity outside 

school and ASP will be measured by the UngKan2 questionnaire. This measure is widely used in 

national studies of child and youth physical activity, providing reference data for the present study. 

(43). The questionnaires will be completed electronically at home during the week of accelerometer 

measurements. An email with an invitation to a survey is sent to the parents of each participating 

child. Except for the Kidscreen-27, which is a proxy instrument, the questions are answered by the 

children in cooperation with their parents. Additionally, in order to control for body mass, the 

children’s height and weight will be measured and body mass index (BMI) calculated (46). The local 

school nurse or school physiotherapist will be responsible for the measurements following a written 

procedure. Data on gender and age are collected. 

For evaluation of if and how the intervention may benefit the ASP staff, self-report instruments will 

be used for assessing their work-related basic needs satisfaction (47), motivation for work (48), job 

satisfaction (49) and subjective well-being (50). At baseline, the staff will also be asked to report age, 

sex and duration of employment in the current ASP. 

A process evaluation will be performed at the end of the intervention (51).. All ASP staff from the 

intervention ASPs will be asked to complete a short questionnaire including questions on the 

experience of participation, potential obstacles, gains and improvements. Contextual influences on 

the implementation, program fidelity, potential adjustments to the intervention and the number of 

employees attending the meetings, will be recorded. Data will be supplemented by summaries from 

the meetings and reviews of the intervention documents. A convenience sample of 3-5 staff 

members from each cluster will be asked to participate in semi-structured focus group interviews 

exploring views on impact of the intervention on the children, the ASP in general and on the staff. 

They are also asked questions regarding potential improvements. All physiotherapists will be invited 

to participate in a similar focus group.  

Sampling 

A rough estimate of the required sample size is based on the primary outcome physical activity as 

measured by ActiGraph© accelerometer. Due to the exploratory nature of our study, we keep the 

significance level alpha at 1% and power at 90% to correct for multiple testing. All tests will be two-

sided. Based on the results of our pilot test and previous studies (14, 16), we consider 6 minutes 

increase in moderate and vigorous physical activity (MVPA) during ASP time to be of clinical 

importance, which represents 10% of the one hour of MVPA recommended by the guidelines. Based 

on the above, we estimate N to be 121 in each group without accounting for cluster effects. We plan 

to enrol 200 children in each group to secure sufficient power for additional analyses on cluster level. 

With an estimation of a minimum of 25 first graders in each ASP, we will have to include a maximum 

of 16 ASPs. Based on experiences from the pilot, we have reasons to assume that the majority of the 

parents will give their consent. 

For the qualitative observations, a sample of three children from each cluster will be randomly 

drawn. Initially, the children are stratified based on gender to ensure equal distribution of boys and 

girls. 
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The children eligible for selection for the qualitative interviews will be in the intervention group. A 

roughly estimated sample size would be 16-20 children with 2-3 children from each ASP. A strategic 

sampling aimed at maximum variation according to gender and ethnicity is an appropriate sampling 

procedure.  

The expected number of participating ASP staff depends on the size of the ASPs that accept the 

request for participation. A rough estimate is 8-10 employees per ASP, yielding a sample of 

approximately 150.  

Analysis  

The observations will be analysed and presented with descriptive statistics in addition to text 

summaries. The differences between the intervention group and the control group will be assessed 

by repeated measure analyses using linear mixed models for repeated measures as implemented in 

SPSS. This approach is flexible and it is possible to model the dependence between observations 

from the same individual. Intervention status and time period will be modelled as main effects while 

a cluster effect will be accounted for in the model as a random effect.  

Information from the activity logs recorded by the ASP-staff will be quantified and categorized to be 

included in analysis of whether contextual factors (weather, indoor/outdoor, organized/unorganized 

physical activity) influence mean physical activity intensity. 

. Qualitative interviews and field notes from the observations will be analysed by systematic text 

condensation, implying a hermeneutic approach to data collection and analysis (52, 53). The NVivo 

10 software for qualitative analysis will be used. Process data will be summarized and the text will be 

analysed using simple content analysis (54).  

Ethics 

The study is reviewed and approved by The Data Protection Official for Research (NSD). Informed 

consent to participate in the study is requested from the parents on behalf of the children. In 

addition, age adjusted oral information will be given to the young children. Participants are 

guaranteed full confidentiality. Consent to participate in the trial will also be obtained from the ASP 

staff and the physiotherapists.  

Information about participant identities will be stored separately from the study results. Data are 

anonymized in all publications and reports of the study. Participant data are protected in accordance 

with NSD’s guidelines.  

Dissemination 

Results from the study will be published in scientific peer-reviewed journals and master thesis. 

Reports written in lay language will be provided to all participating ASPs and school administrations 

when the study is completed. Any changes or additions to the protocol will be reported to The 

Norwegian Centre for Research Data and registered in clinicaltrials.gov. Authorship is granted to 

project group members and others that fulfil the authorship criteria recommended by the 

International Committee of Medical Journal Editors. 

DISCUSSION 

The apparent need for systematically developed physical activity interventions adaptable to 

Norwegian ASPs makes a strong case for the trial described. The article describes how a complex 

intervention to ensure physical activity play during ASP time is carefully developed in close 

cooperation with school physiotherapists and representatives from ASPs. That the intervention 

originates from practice, and that the practice experiences are combined with previous research 
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within a theoretical framework, are among the advantages of this study. Involvement of appropriate 

users in the different stages of an intervention study is likely to result in a higher chance of producing 

implementable data (29).  

The present article also describes how the intervention will be explored in a matched-pair cluster-

randomized trial. A strength of the planned trial is its combination of measures of physical activity. 

Interventions, whether they include physical activity as a primary or secondary outcome, tend to 

focus on the quantity of physical activity (duration, intensity and frequency), and not the quality. This 

study aims to mix objectively measured physical activity, logs and direct observations to be better 

able to give rich descriptions of the concept of children’s physical activity in ASP. By including 

qualitative methods in the investigation, we gain information about the type of physical activity the 

children actually perform, where they perform the activity, with whom they spend time, and 

whether the activity is initiated and managed by the children themselves or by adults. Mixing 

methods in the same study may thus increase the possibility of evaluating the effect in addition to 

gaining an understanding of the mechanisms involved in the outcome of the intervention (55).  

Trial Status 

The intervention is ongoing with baseline data collection completed in October 2016. Short-term 

intervention (T1) data collection is due to be completed in June 2017 and long-term data in June 

2018. The study was registered in Clinical Trials (NCT02954614) in October 2016, prior to start-up of 

the intervention. 
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[Figure 1 Process of development of Active play in ASP] 

[Figure 2 Flow chart of the study design] 
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Figure 1 Process of development of Active play in ASP  
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Figure 2 Flow chart of the study design  
 

99x107mm (300 x 300 DPI)  

 

 

Page 16 of 21

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
4 A

u
g

u
st 2017. 

10.1136/b
m

jo
p

en
-2017-016585 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

 1

 

 

 

 

 

 

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related documents* 

Section/item Item 
No 

Description Addressed on 
page number 

Administrative information 
 

Title 1 Descriptive title identifying the study design, population, interventions, and, if applicable, trial acronym _1___________ 

Trial registration 2a Trial identifier and registry name. If not yet registered, name of intended registry _2___________ 

2b All items from the World Health Organization Trial Registration Data Set _____________ 

Protocol version 3 Date and version identifier _____________ 

Funding 4 Sources and types of financial, material, and other support _12__________ 

Roles and 

responsibilities 

5a Names, affiliations, and roles of protocol contributors _1,11________ 

5b Name and contact information for the trial sponsor _____________ 

 5c Role of study sponsor and funders, if any, in study design; collection, management, analysis, and 

interpretation of data; writing of the report; and the decision to submit the report for publication, including 

whether they will have ultimate authority over any of these activities 

 

_____________ 

 5d Composition, roles, and responsibilities of the coordinating centre, steering committee, endpoint 

adjudication committee, data management team, and other individuals or groups overseeing the trial, if 

applicable (see Item 21a for data monitoring committee) 

 

 

 

_____________ 

Page 17 of 21

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Protected by copyright, including for uses related to text and data mining, AI training, and similar technologies.
 . Enseignement Superieur (ABES)

at Agence Bibliographique de l  on June 13, 2025  http://bmjopen.bmj.com/ Downloaded from 4 August 2017. 10.1136/bmjopen-2017-016585 on BMJ Open: first published as 

http://bmjopen.bmj.com/


For peer review only

 2

Introduction 
   

Background and 

rationale 

6a Description of research question and justification for undertaking the trial, including summary of relevant 

studies (published and unpublished) examining benefits and harms for each intervention 

_2,3_________ 

 6b Explanation for choice of comparators _____________ 

Objectives 7 Specific objectives or hypotheses __3__________ 

Trial design 8 Description of trial design including type of trial (eg, parallel group, crossover, factorial, single group), 

allocation ratio, and framework (eg, superiority, equivalence, noninferiority, exploratory) 

 

__6,7________ 

Methods: Participants, interventions, and outcomes  

Study setting 9 Description of study settings (eg, community clinic, academic hospital) and list of countries where data will 

be collected. Reference to where list of study sites can be obtained 

__7__________ 

Eligibility criteria 10 Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for study centres and 

individuals who will perform the interventions (eg, surgeons, psychotherapists) 

__7,8_________ 

Interventions 11a Interventions for each group with sufficient detail to allow replication, including how and when they will be 

administered 

__5,6_________ 

11b Criteria for discontinuing or modifying allocated interventions for a given trial participant (eg, drug dose 

change in response to harms, participant request, or improving/worsening disease) 

_____________ 

11c Strategies to improve adherence to intervention protocols, and any procedures for monitoring adherence 

(eg, drug tablet return, laboratory tests) 

_____________ 

11d Relevant concomitant care and interventions that are permitted or prohibited during the trial _____________ 

Outcomes 12 Primary, secondary, and other outcomes, including the specific measurement variable (eg, systolic blood 

pressure), analysis metric (eg, change from baseline, final value, time to event), method of aggregation (eg, 

median, proportion), and time point for each outcome. Explanation of the clinical relevance of chosen 

efficacy and harm outcomes is strongly recommended 

 

___8,9________ 

Participant timeline 13 Time schedule of enrolment, interventions (including any run-ins and washouts), assessments, and visits for 

participants. A schematic diagram is highly recommended (see Figure) 

___7_________ 

Page 18 of 21

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Protected by copyright, including for uses related to text and data mining, AI training, and similar technologies.
 . Enseignement Superieur (ABES)

at Agence Bibliographique de l  on June 13, 2025  http://bmjopen.bmj.com/ Downloaded from 4 August 2017. 10.1136/bmjopen-2017-016585 on BMJ Open: first published as 

http://bmjopen.bmj.com/


For peer review only

 3

Sample size 14 Estimated number of participants needed to achieve study objectives and how it was determined, including 

clinical and statistical assumptions supporting any sample size calculations 

__7,9_________ 

Recruitment 15 Strategies for achieving adequate participant enrolment to reach target sample size __7,8_________ 

Methods: Assignment of interventions (for controlled trials) 
 

Allocation:    

Sequence 

generation 

16a Method of generating the allocation sequence (eg, computer-generated random numbers), and list of any 

factors for stratification. To reduce predictability of a random sequence, details of any planned restriction 

(eg, blocking) should be provided in a separate document that is unavailable to those who enrol participants 

or assign interventions 

___8_________ 

Allocation 

concealment 

mechanism 

16b Mechanism of implementing the allocation sequence (eg, central telephone; sequentially numbered, 

opaque, sealed envelopes), describing any steps to conceal the sequence until interventions are assigned 

___8_________ 

Implementation 16c Who will generate the allocation sequence, who will enrol participants, and who will assign participants to 

interventions 

___8_________ 

Blinding (masking) 17a Who will be blinded after assignment to interventions (eg, trial participants, care providers, outcome 

assessors, data analysts), and how 

___8_________ 

 17b If blinded, circumstances under which unblinding is permissible, and procedure for revealing a participant’s 

allocated intervention during the trial 

_____________ 

Methods: Data collection, management, and analysis 
 

Data collection 

methods 

18a Plans for assessment and collection of outcome, baseline, and other trial data, including any related 

processes to promote data quality (eg, duplicate measurements, training of assessors) and a description of 

study instruments (eg, questionnaires, laboratory tests) along with their reliability and validity, if known. 

Reference to where data collection forms can be found, if not in the protocol 

___8,9________ 

 18b Plans to promote participant retention and complete follow-up, including list of any outcome data to be 

collected for participants who discontinue or deviate from intervention protocols 

_____________ 

Page 19 of 21

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Protected by copyright, including for uses related to text and data mining, AI training, and similar technologies.
 . Enseignement Superieur (ABES)

at Agence Bibliographique de l  on June 13, 2025  http://bmjopen.bmj.com/ Downloaded from 4 August 2017. 10.1136/bmjopen-2017-016585 on BMJ Open: first published as 

http://bmjopen.bmj.com/


For peer review only

 4

Data management 19 Plans for data entry, coding, security, and storage, including any related processes to promote data quality 

(eg, double data entry; range checks for data values). Reference to where details of data management 

procedures can be found, if not in the protocol 

___9,10_______ 

Statistical methods 20a Statistical methods for analysing primary and secondary outcomes. Reference to where other details of the 

statistical analysis plan can be found, if not in the protocol 

___9_________ 

 20b Methods for any additional analyses (eg, subgroup and adjusted analyses) _____________ 

 20c Definition of analysis population relating to protocol non-adherence (eg, as randomised analysis), and any 

statistical methods to handle missing data (eg, multiple imputation) 

 

_____________ 

Methods: Monitoring 
 

Data monitoring 21a Composition of data monitoring committee (DMC); summary of its role and reporting structure; statement of 

whether it is independent from the sponsor and competing interests; and reference to where further details 

about its charter can be found, if not in the protocol. Alternatively, an explanation of why a DMC is not 

needed 

_____________ 

 21b Description of any interim analyses and stopping guidelines, including who will have access to these interim 

results and make the final decision to terminate the trial 

_____________ 

Harms 22 Plans for collecting, assessing, reporting, and managing solicited and spontaneously reported adverse 

events and other unintended effects of trial interventions or trial conduct 

_____________ 

Auditing 23 Frequency and procedures for auditing trial conduct, if any, and whether the process will be independent 

from investigators and the sponsor 

_____________ 

Ethics and dissemination  

Research ethics 

approval 

24 Plans for seeking research ethics committee/institutional review board (REC/IRB) approval __9,11________ 

Protocol 

amendments 

25 Plans for communicating important protocol modifications (eg, changes to eligibility criteria, outcomes, 

analyses) to relevant parties (eg, investigators, REC/IRBs, trial participants, trial registries, journals, 

regulators) 

__10_________ 
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Consent or assent 26a Who will obtain informed consent or assent from potential trial participants or authorised surrogates, and 

how (see Item 32) 

__9__________ 

 26b Additional consent provisions for collection and use of participant data and biological specimens in ancillary 

studies, if applicable 

_____________ 

Confidentiality 27 How personal information about potential and enrolled participants will be collected, shared, and maintained 

in order to protect confidentiality before, during, and after the trial 

__10_________ 

Declaration of 

interests 

28 Financial and other competing interests for principal investigators for the overall trial and each study site __11_________ 

Access to data 29 Statement of who will have access to the final trial dataset, and disclosure of contractual agreements that 

limit such access for investigators 

_____________ 

Ancillary and post-

trial care 

30 Provisions, if any, for ancillary and post-trial care, and for compensation to those who suffer harm from trial 

participation 

_____________ 

Dissemination policy 31a Plans for investigators and sponsor to communicate trial results to participants, healthcare professionals, 

the public, and other relevant groups (eg, via publication, reporting in results databases, or other data 

sharing arrangements), including any publication restrictions 

__10_________ 

 31b Authorship eligibility guidelines and any intended use of professional writers _____________ 

 31c Plans, if any, for granting public access to the full protocol, participant-level dataset, and statistical code _____________ 

Appendices 
   

Informed consent 

materials 

32 Model consent form and other related documentation given to participants and authorised surrogates _____________ 

Biological 

specimens 

33 Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular 

analysis in the current trial and for future use in ancillary studies, if applicable 

_____________ 

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on the items. 

Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative Commons 

“Attribution-NonCommercial-NoDerivs 3.0 Unported” license. 
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