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Promoting positive physical activity behaviors for children and adolescents undergoing acute cancer treatment: Development of the CanMOVE intervention using the Behavior Change Wheel
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Background: Increasing participation in physical activity has the potential to improve outcomes for children and adolescents with cancer during treatment and into survivorship. The aim of this study is to outline the theoretical process behind development of CanMOVE, a behavior change intervention designed to increase physical activity for children and adolescents with cancer.

Study design: This study followed a theoretical design process consistent with the Behavior Change Wheel to inform the design of a complex intervention.

Materials and methods: The three stages of the Behavior Change Wheel intervention design process include: (1) understanding physical activity behavior within the pediatric cancer setting, (2) identifying potential intervention functions, and (3) identifying appropriate behavior change and implementation strategies. Qualitative and behavior change literature relevant to the pediatric cancer treatment setting were used to inform each stage.

Results: An individualized and flexible approach to physical activity promotion that considers intrinsic factors specific to the child/adolescent and their environment is required. Fifteen behavioral change strategies were identified to form the intervention components of CanMOVE. Implementation strategies were identified to build motivation, opportunity and capacity toward increasing physical activity behaviors. Key intervention components of CanMOVE include standardized assessment and monitoring (physical activity, physical function, and health-related quality of life), provision of an activity monitor to both child/adolescent and parent, and one-on-one capacity building sessions with a healthcare professional. Capacity building sessions include education, goal setting, an active supervised physical activity session, barrier identification and problem solving, and action planning.

Conclusion: CanMOVE is a novel approach to physical activity promotion in the pediatric cancer treatment setting. The use of a theoretical intervention design process will aid evaluation and replication of CanMOVE when it is assessed for feasibility in a clinical setting. The design process utilized here can be used as a guide for future intervention development.
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Introduction

Childhood cancer and its treatment can cause adverse physical effects (1–5), evident from as early as one week following diagnosis (6). Muscle loss, reduced fitness, fatigue, and motor impairment are prevalent among children and adolescents undergoing acute cancer therapy. These adverse effects are not limited to the acute treatment phase. Adults who have undergone childhood cancer treatment display high levels of sedentary behavior, can experience lifelong disability and impairment, and are at an increased risk of chronic disease and premature mortality (7–9). A growing number of childhood cancer survivors are reaching adulthood, which increases the burden of these adverse outcomes (10). Intervening early could work to mitigate these negative effects and promote improved physical function and wellbeing in the immediate and long-term.

Physical activity is vital to health and development (11, 12), yet, children and adolescents undergoing acute cancer treatment are less active than their age-matched peers (13, 14). Children and adolescents can receive intensive cancer treatments over the course of many months (15). Over this time, adverse treatment effects can compromise a child’s ability to be physically active and functionally independent. For this population, physical activity has a role to play in managing treatment-related effects, preventing (or minimizing) declines in physical function and mental health, maintaining physical literacy skills and promoting active lifestyles (16, 17). Managing these negative factors through proactive physical activity promotion could help to maximize their physical function and participation during cancer treatment. This could in turn have a positive impact on long term health outcomes, such as reducing the risk of physical impairment, metabolic syndrome and cardiovascular morbidity (18, 19). There is growing evidence to support the benefits of physical activity for children with cancer (20–22), yet the barriers to physical activity in this setting are complex, and there is little consensus regarding how to implement feasible, equitable and sustainable interventions (23, 24).

Physical activity encompasses any bodily movement resulting in energy expenditure (25). As a sub-section of physical activity, literature supports the benefits of supervised exercise (26–30). Supervised exercise interventions have strong attendance and adherence rates, and numerous systematic reviews report its safety and benefits (20, 24, 31–33). However, supervised exercise often target impairments alone, and tie physical activity engagement to the presence of a trained professional. They are also costly. In treatment centers with a high volume of annual cases it can be challenging, from a funding perspective, to provide such services to all families throughout treatment. Promoting physical activity in its broadest sense, from a behavior change perspective, could help families to independently incorporate more physical activity into their daily routine (34–36). This has the potential to alleviate reliance on supervised exercise sessions alone, allowing a more nuanced and targeted approach to service delivery; whereby, more intensive support is provided to children/adolescents if, and when, it is needed.

Complex interventions comprise several interacting and flexible components, have a number of varying outcomes and involve complex behaviors (37). Physical activity is a complex behavior (38); for positive change, complex interventions that consider individual and environmental factors are required (38–40). Implementing strategies that target physical activity behavior using complex intervention design strategies are yet to be thoroughly explored in the acute pediatric cancer setting. There are examples of complex physical activity interventions within the acute cancer treatment setting (41–44), yet these examples either lack a clear theoretical underpinning or fail to incorporate strategies that target the child/adolescent and their social and physical environment.

The UK’s Medical Research Council approach to complex intervention design requires a transparent, and systematic process that articulates the theoretical basis for the intervention (45). Interventions are commonly designed without formal analysis of the behavior to be targeted, nor the theorized mechanism of action. The theoretical underpinning of a complex intervention describes how the intervention is expected to work through outlining the expected causal pathways between the intervention components, the expected outcomes and how contextual factors might influence these (46). Defining and undertaking a theoretical approach to intervention design has many benefits. It helps researchers analyze the problem, understand how an intervention can work, assess effectiveness and ultimately improves replicability and clinical implementation of results (47). Interventions designed via a theoretical process are considered to be more effective in leading to lasting change (48).

The Behavior Change Wheel is a framework that integrates 19 existing behavior change frameworks into one model. The components of the Behavior Change Wheel can be used to explain physical activity behavior (49), and to guide intervention design. This framework can be applied across any type of behavior and setting (50), and has been used in various health contexts to design complex physical activity interventions (51–54). The Behavior Change Wheel necessitates consideration of what internal conditions specific to the individual, and their social and physical environment need to be in place for the target behavior to be achieved (50). The COM-B component of the Behavior Change Wheel provides the method for understanding the behavior theoretically. Other theoretical frameworks such as The Transtheoretical Model of Behavior Change, Health Promoting Behavior, Theory of Planned Behavior, and Health Belief Model are commonly cited in the context of complex intervention design. These models can be helpful to predict, explain or describe behavior, yet have limitations for intervention design as they do not require in-depth analysis of the target behavior, nor link theoretical constructs to mechanisms of change (50). The Behavior Change Wheel helps researchers design interventions through linking potential intervention components with the target behavior, population and environment in which they will be delivered (48).

The Behavior Change Wheel was used here to design a complex intervention to promote positive changes in physical activity behavior specifically for children and adolescents receiving acute cancer treatment. This paper outlines the theoretical process undertaken. The decision-making process that led to the resultant intervention “CanMOVE” will be described in terms of the behavior change techniques selected and their mode of delivery. CanMOVE will subsequently be piloted for feasibility.



Materials and methods

The Behavior Change Wheel was the theoretical framework used to inform the design of CanMOVE (50). This intervention aimed to target school aged children (5–16 years) who were undergoing acute cancer treatment. The definition of acute cancer treatment includes hematopoietic stem cell transplantation and all treatment phases except the ‘maintenance phase’ of leukemia therapy. The research team members worked collaboratively through the three stages of this design process outlined below (Figure 1).
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FIGURE 1
Behavior Change Wheel stages of intervention design.



Stage 1: Understand the behavior (steps 1–4)

Steps 1–3 define the problem and identify a specific behavior to change. Steps 1–3 were pre-determined prior to undergoing this design process. As described in the introduction, CanMOVE aims to proactively attenuate the negative physical health and participation restrictions observed for children with cancer. The target behavior, physical activity, was determined based on available evidence outlining that children and adolescents undergoing cancer treatment are less physically active than age-matched peers, and the potential positive effects of improved physical engagement (7, 8, 13, 14).

Step 4 analyzed what needs to change in a person, and their environment to facilitate change in the target behavior. The central components of the Behavior Change Wheel, the COM-B model, guided analysis within this step. The COM-B model proposes that for someone to undertake a particular behavior they need to be physically and psychologically capable, process the want or need to undertake the behavior (motivation), and have the social and physical opportunity to engage in the behavior (50). Each of these components were evaluated on their potential contribution to physical activity behavior specifically for children and adolescents in the acute cancer setting. Data from our qualitative study were used to inform this evaluative process (55). Data were analyzed thematically, first via an inductive process to identify emergent themes, and second via a deductive process whereby the resultant themes were mapped to each of the COM-B components. Results from additional relevant qualitative literature that included insights from child and adolescent perspectives were also used (56–58). Based on the identified reasons for reduced levels of physical activity, a list of potential pathways to create change was generated.



Stage 2: Identify intervention options (steps 5 and 6)

Stage 2 determines the types of intervention functions and policy categories that could be applied to bring about change in the target behavior. Intervention functions represent the type of intervention to be implemented and policy categories are decisions made by authorities concerning those interventions (50). Factors identified in stage 1 as contributing to physical activity behavior were mapped to potential intervention functions. This process ensures intervention techniques target the specific population and their environment. For example, skills training may be appropriate where there is a lack of skill but will be less helpful if a lack of motivation to perform the skill is the underlying reason for the behavior (48). Identifying potential policy category strategies was beyond the scope of this study.



Stage 3: Identify content and implementation options (steps 7 and 8)

Using the intervention functions identified in stage 2, stage 3 involved selecting behavioral change techniques that could form the different components of the intervention. Behavior change techniques are the “active ingredients” selected to comprise the intervention and facilitate a change in behavior. Clear identification and definition of the behavioral change techniques selected is key to the analysis of how an intervention works; it allows the researcher to accurately describe the intervention, and aids identification of the specific techniques effective in altering behavior (59). The CALO-RE (Coventry, Aberdeen, and London – Refined) taxonomy was used to define the selected behavior change techniques as it was specifically designed to describe physical activity and healthy eating interventions (59).

For each of the selected behavior change strategies, it was then decided how they will be delivered to the target population. Selection of behavior change techniques and their delivery mode was informed through evidence-based analysis of literature relevant to physical activity in the acute cancer treatment setting and physical activity behavior change theory. It was through this decision-making process – identifying which behavior change techniques to use, and the most effective mode of delivery – that the components of CanMOVE were determined.




Results


Stage 1: Understand the behavior (steps 1–4)

A summary of how each of the COM-B components (capability, motivation, opportunity) contribute to physical activity behavior within the acute pediatric cancer setting can be viewed in Table 1. Results from Stage 1 highlight the diverse nature of the barriers and facilitators to physical activity that exist.


TABLE 1    Behavior Change Wheel stage 1 and 2.
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Challenges to physical activity can vary from one child to another depending on their environment, cancer type, support network, treatment regimen, emotional and physical states. In addition, barriers to physical activity can change for each individual child over the course of their acute treatment phase, which can span many months (55). A child/adolescent’s capacity to engage in physical activity can be limited by physical impairments caused by treatment side effects but also through a lack of knowledge, fear, and impaired mental health. Motivation can be impacted through spending large amounts of time in the hospital environment (both in-patient and out-patient setting), reduced physical ability, a loss of independence and freedom, and a lack of joy with movement. Opportunities to be physically active can be restricted through experiencing isolation from friends and family, residing in unstimulating environments, restricted participation in daily routines and not having access to sports equipment or toys (55–58). To address the unique characteristics of each child/adolescent and their context, multi-layered, individualized and flexible solutions are needed. Solutions need to acknowledge the heterogeneity of this population. They also need to consider the variability that exists for a child as they move through different treatment phases and have varying medical and support needs.

Many factors identified in the COM-B model are not immediately modifiable. For example, the physical layout of a ward or day oncology unit, the necessity of medical treatments, intravenous lines, resource availability, infection risks and hospital policies. In identifying potential pathways to create behavior change, focus was given to identifying ways to maximize physical activity within these constraints.



Stage 2: Identify intervention options (steps 5 and 6)

A summary of the identified intervention functions can be viewed in Table 1. Education, modeling, training, enablement, providing incentives and environmental restructuring (50) were identified as approaches that could affect physical activity behavior.



Stage 3: Identify content and implementation options (steps 7 and 8)

Based on stage 1 and 2, 15 behavioral change strategies to implement within CanMOVE were identified. Table 2 outlines CanMOVE’s intervention components, how they will be delivered, and the behavior change techniques selected. Also depicted are how each component is linked to the previously identified intervention functions.


TABLE 2    Behavior Change Wheel stage 3.
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“Goal setting” and “self-monitoring” were identified as key strategies. Reduced motivation and self-efficacy are commonly reported barriers to physical activity (60). Giving children and adolescents the means to set goals and monitor progress in real time creates a sense of control that is rarely afforded in other aspects of their care (61). For delivery, activity monitors were selected. Activity monitors can also be used to apply a variety of behavior change techniques (62, 63). They are increasingly used within the pediatric settings (42, 64–67) and literature supports their use in motivating physical activity behavior, especially as part of a broader intervention plan (68). Using activity monitors to quantify physical activity via daily steps provides children/adolescents with a means to approximate the amount of physical activity they undertake in real-time. It is acknowledged that daily steps are one representation of physical activity, not taking account of other parameters such as intensity and frequency. However, daily steps are an accessible means by which to set and monitor physical activity goals (69). Rather than offering support that relies upon extrinsic motivation and staff supervision, activity monitors can facilitate intrinsic motivation through providing a means to self-manage behavior.

“Demonstration” was another key behavioral change strategy identified. For children and adolescents with cancer, an experience of physical impairment and reduced opportunity for activity has the potential to lead to a belief they are unable, or it is unsafe, to engage in physical activity. Through education and participating in an active demonstration session with a trained healthcare professional, opportunities for positive movement experiences can be identified. This builds confidence in a child/adolescent’s own ability to move.

“Planned social support,” “barrier identification and problem solving,” and “action planning” were also identified (70–73). Parental support is a key determinant of physical activity behavior in children and adolescents (74, 75). In the cancer treatment setting, negative perceptions toward physical activity can be reinforced by parents leading to perpetuating the sick role of the child/adolescent and a belief physical activity is unsafe (76). Parents can play a strong protective and advocacy role in the care of their child with cancer (77). In order to utilize this influential role, involvement of the family unit was identified as important. Facilitating opportunity for families to collaborate with their child/adolescent as a team gives control over how they engage with physical activity, enabling formulation of self-determined solutions specific to their interests and family context.

Through “environmental restructuring,” CanMOVE aims to encourage members of the medical multidisciplinary team to engage in a child/adolescent’s physical activity goals. The priorities that exist within an organization can impact a child/adolescent’s physical activity (78). Providing a means for other members of the treatment team to engage could result in additional motivation and opportunity for physical activity through facilitating changes in work practices and routines.



The intervention: CanMOVE

The name “CanMOVE” was selected to promote the idea that even in the context of acute cancer treatment, children and adolescents can be physically active. It is a flexible, individualized intervention tailored to suit the unique, and often changing, context of each child/adolescent. The intervention includes three phases run over 10 weeks: Assessment, Monitoring and Feedback (4 weeks), Capacity Building (2 weeks) and Consolidation (4 weeks) (Figure 2). The program is designed to be implemented by a healthcare professional, termed the “CanMOVE HCP.” This professional will have specific training in exercise and rehabilitation for children with cancer, such as an exercise physiologist or physiotherapist. The intent is for CanMOVE to run parallel to existing hospital or community-based therapy services. Where appropriate CanMOVE sessions can be conducted remotely to accommodate both the home and hospital environment, and overcome any isolation restrictions.
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FIGURE 2
CanMOVE intervention model.



Phase 1: Assessment, monitoring, and feedback

This phase occurs at the beginning (2 weeks) and the end of the intervention (2 weeks). It includes objective assessment of physical activity, physical function (e.g., gross motor skills, cardiovascular function, functional tasks) and health-related quality of life (HRQOL). Each assessment outcome is discussed with the child/adolescent and their parent to build self-awareness of their current level of physical activity and learn about factors contributing to it (i.e., physical function and mental health). Assessing across two time points provides an opportunity to highlight and celebrate any improvements overtime. The assessment of physical function also provides opportunity to identify impairments requiring more intensive therapeutic input. In this phase, referrals can be made to additional services, for instance in the case of a vincristine neuropathy. There is insufficient evidence to support the selection of outcome measures to assess physical function in this population (79). Further psychometric analysis is required to inform the selection of assessment tools that may be utilized in this phase.



Phase 2: Capacity building


Theme 1: “Let’s find a reason for you to be physically active”

Theme 1 explores self-identified motivations toward physical activity. Education is individually tailored to identify motivating factors for them, and their parent/s. Here the CanMOVE HCP seeks to define the broad nature of physical activity, re-framing it as something that is achievable, fun, and part of the everyday routine. The benefits of physical activity are also discussed, specifically in the context of cancer treatment. A booklet specifically about physical activity and cancer treatment is provided (80). At the conclusion of the session, the child/adolescent is asked to identify 1–3 reasons why being physically active is important and beneficial for them.

The child/adolescent and one parent are provided with an activity monitor which is used to set an individualized daily step target. The daily steps target will act to broadly represent their participation in physical activity throughout the day. Together the child/adolescent and parent work toward their daily target. The initial daily step goal is formulated collaboratively taking into consideration results from the baseline assessment and current medical management. Progress toward their goal can be monitored continuously in real-time via the activity monitor. The daily step goal will be displayed in their hospital room (or at home) and communicated to the treating team via their medical record and multi-disciplinary team meetings.



Theme 2: “Let’s explore how you can be more physically active”

Theme 2 involves collaboratively brainstorming how the child/adolescent can be more physically active in their environment, whether that be at home or in the hospital setting. Within this session children will be encouraged to reflect upon what physical activity is, what they currently do, what they are able to do, and what they would like to do. In doing so, the child/adolescent is supported to identify new ways they can introduce physical activity opportunities into their daily routine. Identified strategies will aim to reflect the broad nature of ‘physical activity’ (25). For example, this may include activities of daily living, play, a structured exercise routine, sports skills, walking, and/or planned social interactions and hobbies that can incorporate incidental physical activity.

The child/adolescent will then participate in a physical activity session with the CanMOVE HCP. Activities completed will be tailored to the child/adolescent’s interests, treatment, abilities, and safety restrictions. Only activities the child/adolescent can carry out independently (or with the assistance of their parent) will be incorporated. If equipment, toys, technology, or active gaming are used, they must be readily available to the child/adolescent for independent use. This session aims to offer a positive movement experience that is fun and build confidence in their ability to move.



Theme 3: “Let’s make a physical activity plan”

Theme 3 aims to devise a physical activity plan in partnership with the child/adolescent and parent/s. Within this session, progress toward their daily step goal is reviewed. Positive reinforcement is provided in response to the child/adolescent making attempts to achieve the daily step goal. A list of barriers and facilitators to goal attainment are formulated. Factors that are within their realm of control are identified and potential solutions brainstormed. Here the daily step goal can be altered to make it more achievable or to motivate a challenge, a decision to be made in the context of upcoming treatment plans. An action plan will be formulated to work toward the daily steps target. Action plan items will comprise individualized strategies to assist in overcoming identified barriers. Tasks will be agreed upon and implemented by the child/adolescent and parent. The aim here is to support families to make independent choices regarding how the child/adolescent chooses to move, and motivate a shift toward a more physically active daily routine.

In addition, the CanMOVE HCP will allocate one hour to assist implementation of action plan items over the course of the following week. Action plan items will involve the broader treating medical and nursing team where able. An example of a barrier identification and action plan can be viewed in Table 3. In cases where psychological or physical impairments are identified and cannot be addressed adequately within the scope of the CanMOVE program, the CanMOVE HCP will collaborate with specialized therapy services and referrals made as indicated.


TABLE 3    Example barriers and action plan items.
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Phase 3: Consolidation

Four “consolidation” sessions will be conducted to evaluate and modify intervention strategies based on their success in bringing about behavior change. Each week the daily steps data for the previous week will be discussed and a new goal set for the coming week. The daily step goal will aim to increase each week. However, to ensure goals are achievable, it may be maintained or decreased based on individual circumstances, such as upcoming hospital admissions/discharges, medical treatments and/or setbacks. Any new barriers and facilitators identified will be discussed. Success of action plan strategies will be reviewed, and items removed or added as indicated. An additional one hour of CanMOVE HCP time can be used to assist in carrying out action plan items each week.




Outcomes

The primary outcome of the CanMOVE intervention is to facilitate change in physical activity behavior in children undergoing acute cancer treatment. There may be additional potential benefits if CanMOVE is implemented in a clinical setting. The potential short- and long-term outcomes, along with their theorized mechanisms of action can be found in Figure 3. Prior to clinical implementation, CanMOVE must first be piloted for feasibility and undergo further development to ensure safety, acceptability, and optimum efficacy.
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FIGURE 3
Outcomes.





Discussion

CanMOVE is a complex intervention that takes a novel and proactive approach to physical activity promotion. With a focus on behavior change, CanMOVE aims to promote positive movement experiences and maximize the family’s capacity toward physical activity. The design process was transparent, theory-driven and informed by qualitative data. The Behavior Change Wheel process necessitated a deep understanding of the target behavior, population and environment (50). Although time consuming, developing a clear behavioral diagnosis specific to the desired population ensured all subsequent design decisions were relevant to the population. The result is an intervention that targets specific physical activity challenges faced by children and adolescents within the acute cancer treatment setting. Intervention strategies identified for CanMOVE promote physical activity as necessary, enjoyable, and achievable in the acute cancer treatment setting. This perspective is in-line with recently released physical activity guidelines for children with cancer (81). Given the complex determinants of physical activity behavior for children with cancer, it is important to acknowledge that CanMOVE is only one element within a multi-system approach required to promote physical activity for this population.

CanMOVE seeks to complement, rather than replace specialized therapy services that provide physical assessment, intervention, and rehabilitation. Without the availability of therapists to address treatment related physical impairments (for example post-surgical impairments, myopathy and neuropathy), children and adolescents with compromised physical function will find it challenging to be physically active. CanMOVE incorporates a mechanism whereby physical function is monitored, with referrals made on a need basis. This approach ensures physical impairments are identified and treated promptly, while maximizing the efficiency of specialized service provision. Success, however, relies upon the selection of psychometrically robust outcome measures (79), and adequate services in place to provide additional therapy as needed. Given the protracted nature of acute cancer treatment, the provision of monitoring and follow up after the completion of CanMOVE is another consideration. The Stoplight program is an example of a clinical service that utilizes monitoring and targeted exercise provision with positive results (82).

Treating organizations have a role to play to ensure hospital environments, professional services and staff values are conducive to physical activity engagement. The social-ecological model provides a framework to describe the multiple levels of influence to be considered in working toward the promotion of positive health behaviors (83). In addition to addressing factors on an individual and interpersonal level, there is a need for change at the organizational level. CanMOVE invites treating teams to participate in a child/adolescent’s physical activity promotion, yet there are other positive changes an organization could make to support physical activity. These changes fall within the policy categories of the Behavior Change Wheel, such as environmental planning, service provision and a review of hospital guidelines (50). For example, often equipment and spaces that promote physical activity are not readily available to families. Altering treatment environments to allow space and independent access to equipment is a positive change that could promote physical activity. Other examples include education programs for nursing staff on physical activity promotion, including physical activity goals into medical treatment plans, and a review of hospital polies that restrict physical activity.

Feasibility evaluation is a vital step in the complex intervention design process (37). Prior to implementation, CanMOVE will be assessed for feasibility in a non-randomized pilot study (84) against criteria designed by Bowen et al. (85). The undertaking of a theoretical approach to intervention design will aid this evaluation. Without clearly defined “active ingredients” of the intervention, understanding what worked, and how, can be difficult to isolate. A comprehensive analysis of feasibility, utilizing qualitative and quantitative data (86), enables a deeper understanding of intervention elements such as: which were implemented successfully, which were effective, and the potential mechanisms underlying any observed changes in behavior. It also works to answer questions such as how well an intervention fits within a clinical setting and how acceptable it is. Addressing these questions is essential to inform future intervention development decisions and clinical implementation strategies. In depth analysis of the barriers and facilitators to physical activity reported by participants during the pilot study will also help the inform future intervention development decisions, and guide potential changes to the environment and services. Future design considerations for CanMOVE will include when to time the intervention, which outcome measures to use, how to engage the multi-disciplinary team, and how changes of behavior changes may be maintained over the entire length of acute treatment and into survivorship (87).

CanMOVE endeavors to promote positive physical activity experiences through maximizing a child/adolescent’s capacity, motivation and opportunities for movement. It aims to change how parents, children and adolescents think about physical activity. Results will ultimately inform the implementation of services within the pediatric cancer setting. This type of intervention, however, cannot stand alone. Meaningful change relies upon organizations providing specialized services and environments that promote and facilitate participation in physical activity. The theoretical design process underpinning the design of CanMOVE is an important stepping-stone toward understanding how to improve physical activity participation for children and adolescents in this setting. It also has potential application to other pediatric chronic health populations where physical activity participation is challenged in the hospital setting.
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determinants functions*
Capability Psychological Lack of knowledge: why and how to be Provide education regarding benefits of physical Education,
physically active, potential benefits and risks activity modeling, training,
Reduced mental capacity and stamina Practical demonstration about safe physical enablement
Mental health issues: lost confidence, activity
embarrassment, fear, anger Identify mental health issues and initiate prompt
referral for management services for support
Physical Reduced physical ability and function: strength, Identify declines in function and initiate prompt Enablement
balance, co-ordination, physical impairment referral to physiotherapy for assessment and
Treatment side effects: medically unwell, fatigue, treatment
nausea, pain Identify unwanted treatment side effects and
initiate prompt referral to medical team for
review for management
Motivation Reflective Foreign hospital environment Facilitate changes to the physical environment to Training, persuasion,
No routine or access to independent ADLs promote physical activity incentivization,
No desire to be physically active Provide feedback on activity and sedentary environmental
Loss of independence and choice behavior restructuring
Lack of joy with movement Provide feedback on physical function
Unaware of current level of physical activity Provide support, encouragement and positive
(possibly reduced) feedback
Unaware of current level of function (possibly Provide incentive to be physically active
reduced)
Automatic Negative values and beliefs toward physical Education regarding potential benefits of Education, modeling
activity during cancer treatment physical activity
Perceived risk Dispel fears regarding risks of physical activity
No perceived benefit Education and demonstration on how to safely
Conflicting priorities be physically active
Reduced self-efficacy toward physical activity
Opportunity Physical Medically imposed physical restriction to Facilitate changes to the physical environment to Training,
movement promote physical activity: access to other environmental
Medical attachments environments, access to toys and equipment, restructuring,
Need for mobility aid use time detached from medical equipment, restrict restriction
Lack of environmental cues sedentary activities
Unstimulating environment Provision of appropriate mobility aids
Lack of engaging equipment
Lack of space
Restrictive hospital rules and policy
Lack of access to previous sporting activities and
environments
Social Lack of positive modeling and social cues Education provided to other oncology HCP Education, training,

Lack of social interaction

Lack of availability of specialized services and
staff

Negative parental values and beliefs toward
physical activity

Reduced parental capacity - mentally and
physically

Values of treatment team not aligned with
physical activity

ALDs, activities of daily living; HCP, healthcare professional.

about the importance of physical activity
Facilitate social interactions on the ward,
attendance to groups

Increase social support: friends, family, staff
Provide education parents and treating team
about the benefits of physical activity and how to
facilitate it

Engage parents and treating staff in strategies to
overcome physical activity

environmental

restructuring,

*Behavior Change Wheel intervention functions (50): Education, increasing knowledge or understanding. Persuasion, using communication to induce positive or negative feelings or

stimulate action; Incentivization, creating expectation of reward; Coercion, creating an expectation of punishment or cost; Training, imparting skills; Restriction, using rules to reduce the

opportunity to engage in the target reducing the behavior; Environmental restructuring, changing the physical or social context; Modeling, providing an example for people to aspire to

or imitate; Enablement, increasing means/reducing barriers to increase capability or opportunity.
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behavioral function*
determinant
Phase 1
Assessment, monitoring and feedback

Standardized assessment of physical function, Complete standardized assessments at two Motivation Education, Provide feedback on
physical activity and HRQOL time points persuasion performance
Provide feedback on performance on One-on-one session with participant/parent Motivation Persuasion Provide feedback on
standardized assessments and trial CanMOVE HCP performance
Refer to specialized services as indicated =+ Referral to services Plan social support

Phase 2

Capacity building: Theme 1
“Let’s find a reason for you to be physically active”

Provide written and verbal education regarding One-on-one session with participant/parent Capability, Education, Provide information about
physical activity definition, benefits, and CanMOVE HCP motivation training, health consequences of
evidence-based standards and recommendations persuasion behavior in general

Provide information about
health consequences of
behavior to the individual

Set a steps per day goal Provide activity monitor to participant: set Motivation Persuasion, Goal setting (behavior)
steps/day target on device and visually incentivization Environmental restructure
display goal in environment Teach to use prompts

Provide capability to self-monitor steps/day Child/adolescent to wear activity monitor at Motivation Persuasion, Prompt self-monitoring of
wrist incentivization behavior
Set prompts on activity monitor to indicate Provide feedback on
progress toward goal (50, 75, and 100% performance
celebrations)

Engage family in goal attainment Provide activity monitor to parent to wear Motivation Persuasion Plan social support
and work together with child/adolescent to
achieve steps/day goal

Engage treating team in goal attainment Visually display steps/day goal in Motivation Persuasion Plan social support
environment

Record steps/days goal in medical record
Capacity building: Theme 2
“Let’s explore how you can be more physically active”

Brainstorming of possible ways to be physically One-on-one session with participant/parent Capability, Enablement Provide information on where
active in current setting and CanMOVE HCP motivation and when to perform the
behavior
Supervised participation in physical activity Capability, Training, Model/demonstrate the
motivation, enablement behavior
opportunity

Capacity building: Theme 3
“Let’s make a physical activity plan”

Review steps/day data and provide positive One-on-one session with participant/parent Motivation Persuasion, Prompting focus on past
reinforcement and CanMOVE HCP incentivization success
Prompt rewards contingent on
effort or progress toward
behavior
Prompt review of behavioral

goals
Identify individual barriers to physical activity Motivation, Persuasion, Barrier identification and
and discuss possible solutions opportunity incentivization problem solving
Set a new steps per day goal based on prior results Motivation Persuasion, Goal setting (behavior)
incentivization

Create an action plan to achieve steps/day goal Motivation, Motivation, Action planning
(see Table 3 for example action plan items) opportunity opportunity
Provide support to carry out action plan CanMOVE HCP allocated 1 h/week to assist Motivation, Motivation, Action planning

implementation of action plan items opportunity opportunity

Phase 3
Consolidation sessions 1-4
(Repeat Theme 3 weekly)

BCT, behavior change technique; CALO-RE, Coventry, Aberdeen, and London — Refined; HCP; healthcare professional, HRQOL, health-related quality of life.

*Behavior Change Wheel intervention functions (50): Education, increasing knowledge or understanding; Persuasion, using communication to induce positive or negative feelings or
stimulate action; Incentivization, creating expectation of reward; Coercion, creating an expectation of punishment or cost; Training, imparting skills; Restriction, using rules to reduce the
opportunity to engage in the target reducing the behavior; Environmental restructuring, changing the physical or social context; Modeling, providing an example for people to aspire to
or imitate; Enablement, increasing means/reducing barriers to increase capability or opportunity.
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e Feedback to family and referral to specialised services as indicated

Phase 2

Capacity building (2 weeks)

e One-to-one sessions with the CanMOVE healthcare professional
e Provision of Fitbit to parent and child
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Phase 3
Consolidation (4 weeks)

e 4 weekly one-to-one sessions with the CanMOVE healthcare professional

e Up to 1 hour/week of the CanMOVE healthcare professional time to assist implementation
of action plan items (individualised based on identified goals)
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Review 3

Repeat assessment, monitoring and feedback (2 weeks)





OPS/images/fped-10-980890-g003.jpg
CanMOVE intervention
Applied behavior change techniques

Theorised mechanisms of action

Child / adolescent factors:

= |mprove knowledge about the importance of physical activity

= |ncrease motivation to be physically active

= |mprove physical and psychological capability to be physically active

= |mprove opportunity, physically and socially, to engage in physical activity

Environmental factors:

= |mprove parental knowledge about the importance of physical activity
= |ncrease motivation, ability, and confidence of parents to promote physical activity
= |ncrease organisational engagement and motivation to facilitate physical activity

Potential outcomes

Short-term Long-term
Child / adolescent: Child / adolescent:
= |ncrease participation in physical =  Reduce risk of physical late effects
activity associated with cancer treatment
= Reduce patterns of sedentary e.g. obesity, physical impairment,
behaviors reduced fitness, metabolic
= Improve / maintain physical function syndrome
and fitness = |mprove community participation
= Improve well-being and health-related and engagement
quality of life
= Improve /maintain physical literacy
skills
=  Maintain community and social
engagement

Carer / parent:
e Change in supportive behaviors to
facilitate child /adolescent physical
activity

Carer / parent:
e Ongoing application of knowledge and
skill regarding how to promote physical
activity

Organisation:

= |ncrease knowledge of the barriers
and facilitators to physical activity

=  Change in staff behavior to support
physical activity

= Change to the physical environment

= Improve access to resources /
equipment

Organisation:

e Change in culture and values
towards physical activity

e Review of policy and rules that
impact participation in physical
activity

e Improve funding for services that
facilitate participation in physical
activity

e |mprove access to community
services to support engagement in
physical activity






