Using a dyadic approach to explore parental support for physical activity among young cancer survivors
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Abstract
[bookmark: _Hlk22646792]Background: Physical activity confers many physical and psychosocial benefits for adolescent and young adult cancer survivors, yet most are not active enough to accrue benefits. Parental support for physical activity may be important to consider when exploring factors that influence physical activity in this population. Purpose: Explore adolescent and young adult cancer survivors’ experiences of parental support for physical activity received and their parents’ experiences of support provided. Methods: Ten adolescent and young adult cancer survivors (Mage=17.4±3.2 years; 70% male) and one of their parents (50% fathers) were interviewed separately. Data were analyzed thematically. Results: Participants’ experiences were summarized into three main themes: (1) the basics – instrumental, informational, and emotional support, (2) companionship support – doing it together, and (3) role modeling – a double-edged sword. In general, there was congruence between participants’ perceptions of the types of support provided and received for physical activity. However, parents felt their role was to provide instrumental, informational, and emotional support, whereas adolescent and young adult cancer survivors emphasized the importance of companionship support. Conclusions: Findings underscore the complexity of parental support for physical activity among adolescent and young adult cancer survivors. Developing and testing resources to empower adolescent and young adult cancer survivors to ask for parental support and to enable parents to support their child’s physical activity is imperative. 
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Introduction
An increasing number of adolescents and young adults between the ages of 15 to 39 years are diagnosed with cancer each year [1]. The types of cancer diagnosed among adolescent and young adult cancer survivors (i.e., from diagnosis onwards; [2]) differ and often necessitate different treatment protocols [3]. Moreover, adolescent and young adult cancer survivors are tasked with managing the adverse treatment-related effects during an important time in their life when they are typically seeking to ascertain their independence and achieve developmentally appropriate and socially expected milestones (e.g., starting a family, starting/finishing higher education; [4]). As a result, adolescent and young adult cancer survivors have been recognized as distinct from their younger and older counterparts biologically, physically, and psychosocially [4]. In light of this, researchers have begun looking for ways to enhance adolescent and young adult cancer survivors overall health and wellbeing [5], with physical activity widely recognized as a viable strategy [6,7]. 
The physical and psychosocial benefits of physical activity for cancer survivors have been evidenced throughout the disease trajectory (i.e., from diagnosis onward), age groups, and cancer types. These benefits include, but are not limited to, improved aerobic capacity, energy, mood, and social relationships [6,8,9]. Further, physical activity has been shown to reduce the likelihood of cancer recurrence, second primary cancers, and other non-communicable chronic diseases [10-13]. As a result, cancer-specific physical activity recommendations have been developed [e.g., 14] and researchers have devoted considerable attention to identifying factors influencing physical activity as a means of informing the development of behaviour change interventions and ensuring adolescents and young adults meet physical activity recommendations following diagnosis [e.g., 15,16]. Despite this, promoting physical activity is generally recognized as difficult [17-19]. Difficulties may be exacerbated among adolescent and young adult cancer survivors [7], in part, due to their unique barriers to and preferences for physical activity [20,21]. Nevertheless, previous research examing potential factors to promote physical activity amongst other clinical and non-clinical populations suggest social support may be a key factor to target in behaviour change interventions [22-24]. Additionally, early evidence suggests social support may be one way to help adolescent and young adult cancer survivors overcome physical activity barriers and feel supported to engage in physical activity [25,26].
The role of parents
Parents are considered a key source of social support for physical activity. Beets and colleagues [23] have concluded that perceived parental support was positively associated with physical activity among youth without a history of cancer after reviewing 80 studies. Across the reviewed studies (and others), researchers have categorized the support parents provide for physical activity as tangible or intangible [22]. The former includes instrumental (e.g., purchasing equipment, paying fees), companionship (e.g., engaging in activity with and watching/supervising) and/or informational support (e.g., providing advice, suggestions, feedback), whereas the latter includes emotional support (e.g., encouragement, praise). In some studies [22], parental support for physical activity has been studied alongside social control, which occurs when parents (consciously or unconsciously) overtly request or urge behaviours such as physical activity. Although social support is typically considered advantageous to promoting physical activity across contexts and populations [27], social control may be positively or negatively received and thus have a positive or negative impact on physical activity [28,29]. Furthermore, Wilson and Spink [28] have suggested that social control can be collaborative, which requires actions from both parties (e.g., parents suggesting joint physical activities with their child), and have shown that this type of social control is associated with greater physical activity among adolescents following a lapse. 
Despite there being numerous studies investigating the influence of parental support on physical activity, most have been conducted with adolescents and young adults who did not have a history of cancer. This is problematic because the importance of parental support typically declines during adolescence for those without a history of cancer [30], as a greater emphasis is placed on interactions and support from peers and romantic partners [31]. However, this pattern may differ among adolescent and young adult cancer survivors as parents remain or re-initiate their role as a central source of support [32]. Indeed, adolescent and young adult cancer survivors report higher emotional and financial dependence, in addition to requiring their parents assist or take on larger roles coordinating their healthcare [33]. This renewed or prolonged parental dependence may lead adolescent and young adult cancer survivors to sacrifice a measure of relational autonomy in return for their parents’ support [32]. 
Though adolescent and young adult cancer survivors depend on their parents’ support across a variety of situations and contexts [33], there is limited knowledge regarding the specific support adolescent and young adult cancer survivors perceive receiving from their parents for physical activity. Moreover, as most researchers have only explored this phenomenon from the point of view of adolescent and young adult cancer survivors [25], parents’ accounts of the support they provide are not yet reflected in the literature. Thus, the nuances inherent in this dyadic interpersonal phenomenon have yet to be fully explicated. A better understanding of adolescent and young adult cancer survivors as well as their parents’ experiences of support for physical activity could be important for determining if and how to involve parents to facilitate engagement in physical activity among adolescent and young adult cancer survivors. Therefore, the objective of this qualitative study was to explore adolescent and young adult cancer survivors and their parents’ experiences of support for physical activity to gain deeper insight into how parental support is provided and received and how it may affect participation in physical activity.
Methods
Principles of qualitative description [34] guided this study and allowed for the integration of existing knowledge, thoughtful linkages to relevant research, and consideration of existing theories and perspectives. This approach guided procedures in terms of informing the questions and structure of the interview guide and carried through to data analysis wherein semantic and latent level themes were developed through low-inference interpretation utilizing participants’ rich and explicit descriptions. It also enabled adolescent and young adult cancer survivors and their parents’ experiences to be presented in a language similar to their own, which ultimately enhanced the descriptive and interpretive validity of the results.
Participants
Prior to recruitment, institutional and hospital research ethics board approval was obtained from the University of Ottawa and the Children’s Hospital of Eastern Ontario (Ontario, Canada). Adolescent and young adult cancer survivors and one of their parents/guardians were recruited through one of multiple channels, including healthcare provider referrals, community programs, organizations for national websites, and snowball sampling (i.e., participants were encouraged to share information about the study to other adolescent and young adult cancer survivors). Adolescent and young adult cancer survivors had to self-report that they met the following inclusion criteria to participate: (1) received a diagnosis of cancer, (2) aged 15 to 25 years at the time of the interview, (3) living with at least one parent/guardian who was also willing to participate in the study, (4) completed primary treatment <5 years ago, and (5) willing and able to provide informed consent and participate in English. Adolescent and young adult cancer survivors’ parents/guardians had to be willing to participate and able to provide informed consent and participate in English. No restrictions were placed on physical activity levels for either adolescent and young adult cancer survivors or their parents.
Procedures
[bookmark: _Hlk22651063]Informed consent was obtained from adolescent and young adult cancer survivors and one of their parents prior to the interview. All participants completed a brief questionnaire (either in-person or via email) covering personal and medical information (e.g., age, sex, ethnicity, health history). All participants also completed a modified version of the Leisure Time Exercise Questionnaire [35], wherein they were asked to report the number of times per week and average minutes per session they engaged in strenuous (i.e., heart beats rapidly; e.g., running, hockey), moderate (i.e., not exhausting; e.g., fast walking, easy swimming), and mild (i.e., minimal effort; e.g., taking the stairs, housework) physical activity in a typical week over the last month. Total weekly moderate-to-vigorous intensity physical activity was computed by multiplying the frequency scores (i.e., times per week) for moderate and vigorous intensity physical activity by the duration scores (i.e., number of minutes per session), respectively, and summing these scores. The Leisure Time Exercise Questionnaire has frequently been used with cancer survivors and scores have shown evidence of reliability and validity [36-38]. Further, the modified version has been used in several studies conducted with adolescent and young adult cancer survivors [39-41]. This information was collected to describe participants and furnish our understanding of participants’ levels of physical activity in relation to their perceptions of parental support. 
After the questionnaires were completed, in-person (adolescent and young adult cancer survivors, n=8; parents, n=6) or phone-based (adolescent and young adult cancer survivors, n=2; parents, n=4) interviews were conducted separately for adolescent and young adult cancer survivors and their parents. At the start of each interview, the interviewer ensured that participants felt welcomed and at ease. This was accomplished by developing a rapport with participants using questions designed to get to know how participants were doing and what they were up to (e.g., How has your day been? What are you doing this weekend?). The interviews followed a semi-structured interview guide designed to elicit open responses with accompanying prompts and probes to encourage participants to provide more detail and/or clarify what they were saying in an effort to gain a deeper understanding of the perceived support received and provided within dyads. The interview guide centered on participants’ perceptions about physical activity (e.g., What do you think about the value of physical activity? What is your impression of it for people in general?) and the support they perceived receiving for adolescent and young adult cancer survivors (e.g., What are the most helpful things your parents do, or could do, to help you become or stay active?) or providing for parents (e.g., In your opinion, what does your child require from you in order to participate in physical activity? What strategies, if any, are you currently using to help your child with regards to their physical activity behaviour?). At the end of the interview, a follow-up phone call was scheduled for the interviewer to verify if the participants’ accounts had been accurately reflected in the transcribed notes by having each participant listen to a summary of their initial interview and offer additional comments. The initial interviews lasted on average 30 minutes (range=12-68 minutes) and the follow-up phone-call lasted on average 10 minutes (range=5-16 minutes).
Data analysis
Quantitative data (i.e., personal and medical information, physical activity) were analyzed descriptively using SPSS (version 25; IBM Corp, Armonk, NY, USA). Qualitative data were analyzed following guidelines for thematic analysis [42] and qualitative description in which a low-inference interpretation approach was adopted [34]. To familiarize themselves with the data, two authors (JP, AW) read each transcript several times and discussed their initial thoughts. Next, they independently generated codes, which were managed in Microsoft Excel. This was done via a hybrid inductive-deductive approach wherein both authors coded salient features of the raw data across all interviews. Salient features were determined based on their relevance to the research question and the authors’ judgment. Once both authors completed their initial coding, they met to compare their codes, discussed cases of divergence, and worked toward generating themes and subthemes. Following this, they met with a third author (JB) to organize and cluster subthemes into main themes. This involved developing semantic level themes surrounding support that were explicitly stated in the transcripts and latent level themes utilizing adolescent and young adult cancer survivors’ descriptions of their own physical activity and their perceptions of their parents’ physical activity. As well, the three authors engaged in critical discussion and they reflected and re-visited the raw data (i.e., quotes and transcripts). Throughout this process, descriptive and interpretive validity was arrived via a comprehensive summary of experiences [34]. The main themes were carefully reviewed for internal homogeneity (i.e., data within themes fit together meaningfully) and external heterogeneity (i.e., clear distinctions between themes). In doing so, the three authors brainstormed alternative ways to interpret the data and present the results, prior to coming to the final main themes and subthemes. Finally, two authors with expertise on the topics of parental support for physical activity, youth, and cancer survivorship (KW, RR) reviewed and approved the final themes and subthemes. 
To ensure transparency in the analytical process, various strategies recommended in the literature were followed [43]. First, a sample that shared the common experience of being an adolescent and young adult cancer survivor or a parent of an adolescent and young adult cancer survivor were recruited to ensure varied perspectives were collected on the matter. Second, participants were able to listen to a summary of their initial interview and make further comments. This encouraged discussion of the prominent topics, offered insight into gaps or similarities in the summary of their transcripts, and offered participants’ an opportunity to provide additional information regarding their experiences. This facilitated a conscientious and refined understanding of participants’ perceptions and provided the authors with confidence in their interpretations of the data. Third, three authors (JP, AW, JB) engaged in critical dialogue during the assessment of pertinent codes and again when constructing meaningful themes and subthemes. This was accomplished through reflection, exploration, and discussion aimed at understanding each of their interpretations of the data. Fourth, detailed descriptions of themes were created, and verbatim quotes were selected from the raw data to illustrate the meaning of the themes and exemplify how the data were interpreted. Fifth, content experts reviewed the final descriptions and quotes as a means of exploring alternative explanations and affirming interpretations.
Results
Ten adolescent and young adult cancer survivors (Mage=17.4, SD=3.2) and one of their parents (5 fathers; Mage=51.5 years, SD=8.2) consented to participate in this study. The adolescent and young adult cancer survivors predominantly identified as male (n=7) and had received surgery (n=7), radiation (n=5), and/or chemotherapy (n=9) for diagnoses of lymphoma (n=5), leukemia (n=2), osteosarcoma (n=1), synovial sarcoma (n=1), and brain tumor (n=1). The adolescent and young adult cancer survivors had been diagnosed, on average, 4.5 years (SD=2.9) prior to the date of the interview and though they had all completed primary treatment, they were at varying stages along the cancer trajectory (e.g., on maintenance therapy, post-treatment). Nine of the 10 adolescent and young adult cancer survivors identified as Caucasian (n=1 identified as ‘other’) and eight of the 10 parents identified as Caucasian (n=1 identified as ‘Chinese’ and n=1 identified as ‘other’). The amount of moderate-to-vigorous intensity physical activity adolescent and young adult cancer survivors and their parents reported engaging in during a typical week is presented in table 1. 
[Table 1 near here]
Dyad reflections and researcher interpretations have been summarized as three nuanced and broad main themes: (1) the basics – instrumental, informational, and emotional support, (2) companionship support – doing it together, and (3) role modeling – a double-edged sword. These themes are described below, first adolescent and young adult cancer survivors’ perspectives followed by their parents’ perspectives. Each theme is accompanied by representative quotations from the interviews. In the quotations, […] indicates text omitted to enhance clarity. All names were replaced with pseudonyms and any other identifying information was removed to maintain participants’ anonymity. 
The basics – instrumental, informational, and emotional support
	Regardless of their current participation in physical activity (ascertained via the Leisure Time Exercise Questionnaire and participants’ responses during the interview), adolescent and young adult cancer survivors perceived they had their parents support for physical activity. They described receiving instrumental and informational support from their parents and provided several examples of what their parents did for them (e.g., buy equipment, pay for registration fees, provide guidance). This was alluded to when Madison (25 years of age) described the ways in which her mother supported her despite living apart since her parents divorced: “Money wise, my mom sends me money […] and I like exclusively keep the money she sends me for like yoga and the gym and things like that which is a huge help.” Similarly, Sarah (17 years of age) stated: “I have to buy new dance shoes, and trampoline, we have to go like 30 minutes there and back and that costs gas money but they [parents] are always pretty supportive with stuff like that.” With regards to guidance and opportunities, Ben (16 years of age) highlighted how his dad guided his participation: “He recommends when I watch TV in the morning and when I get home after school or on weekends, he tells me to do my weights [at the same time] because it will make my arms get stronger and it will help the physical mobility in my arm.” Additionally, adolescent and young adult cancer survivors spoke about emotional support, which was often describe in terms of encouragement to try new activities, continue physical activity, or to increase their physical activity. However, adolescent and young adult cancer survivors held one of two perspectives. For some, it was perceived as a sense of caring and security offered by their parents. This was illustrated by Stacey (18 years of age) who explained: “She [mother] does encourage me to add little things to my day” and by Caleb (15 years of age) who said: “I am very happy that they [parents] are [there], […] it is that encouragement that really keeps me going to help me stay with these sports. It is pretty great.” For others, emotional support was perceived as controlling. Jacob (20 years of age) described: “Sometimes, I feel they are overly supportive since everyday they tell me to do more extra physical activities” and “I want to make the decision of choosing my own physical activities instead of them choosing it for me.” 
Whether perceived positively or negatively, adolescent and young adult cancer survivors appreciated instrumental, informational, and emotional supportive actions. However, these types of support were not expressed as overtly important by adolescent and young adult cancer survivors as they did not spend much time describing and discussing these types of support, instead mentioning them passingly. Further, adolescent and young adult cancer survivors’ accounts suggested these types of support did not appear to impact the amount of physical activity they engaged in. 
Parents acknowledged their role in offering basic types of support to their child for physical activity. They spoke about providing instrumental (e.g., paying registration fees, transportation), informational (e.g., discussing benefits), and emotional (e.g., encouraging physical activity) support. This was illustrated by Tracey (Sarah’s mom) who mentioned: “I think being willing to pay for whatever active lessons she wants to do, just allowing the opportunities, just saying yes, even if we think she won’t be the best at it,” and John (Ben’s dad) who discussed ways in which he supported his son to be physically active when he said: “I have been pushing him every morning, like while you watch TV you can do weights so you can build it [the strength in your arm] up.” With regards to emotional support, parents felt that such support was a fundamental aspect of parenting. Sean (Caleb’s dad) mentioned: “I encouraged him, as dads do” and Tracey (Sarah’s mom) explained: “We are going to support her in whatever she wants. We were scared to death about the rugby but if she wanted to do it, I was going to let her […], as a parent you just get used to balancing the risk”. Tracey also highlighted the importance of balancing nagging with encouragement: “I am all for her being as active as possible […]. I have to balance this idea of being a nagging parent because I think it is good for her, with being the supportive parent that just allows her to be herself and I really have to walk that balance all the time.” This was acknowledged by Diane (Jacob’s mom) as a concern when communicating with her son: “We just bought a treadmill and his father tried every other day to get [Jacob] doing it, but he is not doing it […]. I think he just ignores what we are talking about.” However, in contrast to adolescent and young adult cancer survivors’ perspectives, parents felt their role providing instrumental, informational, and emotional support was necessary to help their child find physical activities they would enjoy and/or that serve their child’s overall health and well-being. 
Companionship support – doing it together 
	For adolescent and young adult cancer survivors, companionship support was described as central to promoting physical activity. Regardless of their age or stage of burgeoning independence, adolescent and young adult cancer survivors expressed desire for mutual engagement in physical activity with their parents. They noted that companionship during physical activity offered a sense of fun and assistance that was not necessarily inherent in physical activity. Moreover, this type of support was valued, and they often reflected that it did (or could) foster stronger connections between themselves and their parents. Adolescent and young adult cancer survivors offered specific examples and suggestions as to how their parents could facilitate these behaviours. As Jacob (20 years of age) said: “I would definitely say the walks that we go on as a family in the summer is definitely helpful. I guess nobody really wants to walk by their own. It is much nicer to walk with someone, someone you can talk to while walking, that is really helpful.” Similarly, Madison (25 years of age) stated: “I think when they get involved too […], when I have someone who is doing it with me and we are pushing each other. It is so easy when one of us just wants to stay at home – it is so easy to just stay at home too.” As well, Ben (16 years of age) explained: “Sometimes my dad will go with me for a bike ride, that is support for me. Or when he tells me to do my weights, but he is like there helping me not actually doing it with me. There’s those two, both kinds of support.”
Incidentally, adolescent and young adult cancer survivors expressed that companionship was not the norm, describing limited choices for family physical activity and a routine that did not accommodate co-participation in physical activity. This was described by Daniel (18 years of age) who said: “If there was an activity other than running, I would probably try to join them […] and if we had a schedule, I think it would be easier to do something as a whole family or at least my mom, my dad, and me.” Sarah (17 years of age) explained: “I think they think it is important, but we don’t as a family go out and go out for a run or a walk or a bike, I mean we try but it is not a routine”. Sarah went on to say: “I definitely think that there could be a Friday afternoon stroll or evening stroll or something along the lines of that so we are having something as a family every week.” 
Parents expressed divergent views from adolescent and young adult cancer survivors, in that they did not recognize or acknowledge how important their child felt it was for them to engage in physical activity together. At times, parents noted that co-participation in physical activity was subverted by their attempts to encourage choice and self-discovery in their child. This was explained by Raymond (Daniel’s dad) who stated: “Because he is a teenager, we want to make sure he learns to go and seek what he needs including physical activity, so we don’t want to do this for him. I don’t know if we have the right balance or not.” Parents also acknowledged that their child enjoyed participating in activities with them: “I know she likes when we do day outings, like hike or walk the trails” (Michael, Madison’s dad). However, some parents felt discouraged when their child did not take them up on their offers for companionship support, as mentioned by Tracey (Sarah’s mom): “At times, I have offered to go jogging or walking with her, she doesn’t take me up on it very much. It is just not really a fun thing she likes to do.” In contrast to adolescent and young adult cancer survivors, parents did not consider companionship to be an important facilitator for their child’s physical activity. In many cases, parents felt their child’s independence was more important. This was highlighted by Raymond (Daniel’s dad): “I think as a teenager, I think it is good for him to be with his friends and seek the encouragement and seek the gratification of doing physical activity, well any activities with his friends, so we, I try not to over structure our family activities.” 
Role modelling – a double-edged sword 
Adolescent and young adult cancer survivors described explicitly and implicitly how their parents’ physical activity had an impact, either positive or negative, on their own physical activity. As a result, two role modelling contexts emerged within this sample. On the one hand, adolescent and young adult cancer survivors who described their parents’ physical activity as high but externally motivated (e.g., to reduce morbidity, enhance physical appearance) seemed to be less involved in physical activity themselves, as per their responses during the interview and on the questionnaire. These adolescent and young adult cancer survivors placed higher value on other types of activities and aspects of their lives. This was illustrated by Daniel (18 years of age) who said: “Everything proves that it is good for you. There is no reason not to do it, but I think there […] are other priorities in life.” Ben (16 years of age) further explained: “Physical activity is important […]. There are other things you need to focus on, like the eating, the fluids, and if in school, focus on your homework, your projects, your tasks and all of that.” Parents in these dyads held similar perspectives regarding physical activity, as illustrated by Raymond (Daniel’s dad): “It is not something that I particularly enjoy or that I want to do […]. I recognize it is something I need to do like eating, so I consider it part of my diet, I guess I force myself to do it.” This pattern was similar among adolescent and young adult cancer survivors whose parents were inactive or reported not enjoying physical activity (based on their responses during the interview and on the questionnaire) and did not describe other enjoyable past times. This was highlighted by Rachel (Connor’s mom) when speaking about physical activity: “I would put more emphasis into eating and like creativity as more, it’s more me” and by Connor (15 years of age) who stated: “Most of the time I know it [physical activity] is good and I value it, but I don’t really think about it.” 
On the other hand, adolescent and young adult cancer survivors who described their parents’ physical activity as recreational and for enjoyment and leisure reported more positive physical activity experiences and higher levels of physical activity themselves (based on their responses during the interview and on the questionnaire). This was illustrated by Caleb (15 years of age) who said: “I like seeing them [parents] take care of themselves and it also makes them happy as well, like my mom drives to work and works in an office so whenever she will get home she will say ‘hey [Caleb] do you want to go for a walk or throw a frisbee outside’, which is always pretty great.” Similarly, Ethan (15 years of age) stated: “It is my lifestyle, so it is not really a ‘big thing’ when we go out or are active, it is just what we do [as a family].” Parents in these dyads recognized their role in portraying the value of physical activity to foster social, mental, and physical wellness. For these parents, their physical activity was linked to intrinsic motives related to enjoyment and maintaining an active lifestyle. As Sean (Caleb’s dad) stated: “We are not an insanely active family to the point of ultra-marathons and 200 km bike rides, but we stay active and we enjoy sports and the athletics and the fresh air and exercise.” However, when inactive parents participated in activities other than physical activity mostly for enjoyment, their child reported higher levels of physical activity, as discerned from their responses during the interview and on the questionnaire. This was illustrated by Thomas (Joshua’s dad) when he described his son’s motivation for physical activity: “I don’t know where he gets that from because he is way more motivated then I ever was.” Thomas then went on to explain: “I was an athlete, but nothing like him […], I got more into drumming and music and stuff like that.” 
Discussion
The purpose of this study was to explore adolescent and young adult cancer survivors and their parents’ experiences of support for physical activity to gain deeper insight into how parental support is provided and received and how it may affect participation in physical activity. To do so, perspectives of both adolescent and young adult cancer survivors and their parents were included and the phenomenon of parental support for physical activity was viewed through differing lenses. Findings suggest congruence between adolescent and young adult cancer survivors and their parents’ perceptions of the instrumental, informational, and emotional support provided for physical activity, yet contrary viewpoints existed with regards to the specific role of companionship support. As well, adolescent and young adult cancer survivors and their parents did not explicitly comment on role modelling; however, interpretation of participants’ behaviour derived from self-reported data and opinions toward physical activity suggested that parents’ own physical activity and values affected adolescent and young adult cancer survivors’ behaviours and values. Overall, findings underscore the importance of and inherent complexity of parental support for physical activity among adolescent and young adult cancer survivors.
A variety of fundamental parental support strategies were identified by adolescent and young adult cancer survivors and parents that are similar to those previously reported among youth without a history of cancer [22] and in the adult cancer literature [16]. Within the greater social support literature [44], these types of support have been broadly categorized as instrumental (e.g., logistical aid, transportation) and informational (e.g., prompting, instruction for physical activity). In this sample, adolescent and young adult cancer survivors appreciated these support types but reported that they did not exert great influence over their actual behaviour. Despite this, parents perceived each type of support as helpful and their responsibility to facilitate their child’s physical activity. This discordance offers an important addition to the current support literature as researchers currently report youth without a history of cancer [44] and adult cancer survivors [16] find these types support useful to facilitate physical activity, when examining through a single perspective. As such, the dyadic approach used herein enabled a deeper understanding of the potentially complex nature of fundamental support strategies. In this sample, these support types were appreciated and potentially facilitative, but adolescent and young adult cancer survivors did not attribute these support behaviours to directly increasing their own physical activity. This may be because the adolescent and young adult cancer survivors in this sample felt capable of participating in physical activity even when lacking these types of support. For example, adolescent and young adult cancer survivors can conceivably coordinate their own transportation, have part-time/full-time jobs, and receive emotional support from other members of their social network. Thus, these types of parental support may not be necessary because adolescent and young adult cancer survivors can fulfill and obtain this support from sources other than their parents [31]. Alternatively, it is possible that by employing multiple perspectives the nuanced nature of parental support was more apparent. Considering this finding, researchers may wish to continue using dyadic approaches in studies on social support so as to better understand perceptions of how support is provided and received.  
Emotional support (e.g., verbal encouragement, praise) also emerged as a fundamental type of support, though it was viewed both positively and negatively by adolescent and young adult cancer survivors. Emotional support for physical activity has been reported to be the most common form of support provided to youth [23], and as a result, there are numerous recommendations for parents to actively encourage and promote physical activity [27]. Adolescent and young adult cancer survivors within this study echoed these findings, indicating they appreciated praise and encouragement to be active when it allowed them freedom to choose what activities they wished to participate in. This is consistent with theoretical perspectives, such as those put forth in self-determination theory [45] and human development [30], that recommend the powerful role of autonomy (i.e., the ability to make decisions for oneself) for facilitating physical activity. However, adolescent and young adult cancer survivors felt this type of support was negative when they perceived their parents as ‘pushing’ or ‘urging’ them to participate in physical activities that they did not choose or find enjoyable, which has been referred to as social control in the literature [22]. Although parents felt they were providing appropriate emotional support to their child, they were not always sensitive to their child’s developmental stage or autonomy needs. While not currently addressed in the adolescent and young adult cancer survivor literature, Fenner and colleagues [46] designed a multi-disciplinary family-based intervention underpinned by self-determination theory to enhance perceptions of parental need-support, autonomous motivation, and quality of life in overweight and obese adolescents. The positive outcomes reported in this trial suggest that something similar may be of benefit for adolescent and young adult cancer survivors and their parents. Moving forward, it will be necessary to define what emotional support means for this population. Doing so will enhance understandings of support and ultimately inform the design of interventions to aid parents of adolescent and young adult cancer survivors in providing appropriate emotional support.
With respect to the companionship support parents provided their child, adolescent and young adult cancer survivors reported it was both facilitative and necessary for them to participate in and enjoy physical activity. This finding may be explained, in part, by adolescent and young adult cancer survivors’ increased parental dependence [33], resulting in a renewed (or prolonged) sense of closeness between parents and their child diagnosed with cancer [25]. As adolescent and young adult cancer survivors transition out of active treatment, physical activity may offer them a way to foster a sense of closeness with their parents while also serving as a distraction from negative experiences associated with treatment and contributing to feelings of normalcy [47]. Indeed, adolescent and young adult cancer survivors prefer participating in physical activity with significant others (e.g., parents, siblings, friends) over doing it alone [48], reflecting the importance of promoting parental companionship support. Nonetheless, parents wished to help their child re-establish independence by offering them opportunities to engage in physical activity independently. Thus, it will be valuable to explore ways to help adolescent and young adult cancer survivors feel empowered to ask for companionship support when desired and encourage parents to continue providing such support. Moreover, it will be important to examine the impact of parental companionship support on adolescent and young adult cancer survivors’ physical activity using experimental study designs to ascertain the effects of this type of parental support.
In addition to overtly describing previously established tangible and intangible types of support [22], adolescent and young adult cancer survivors and parents’ accounts highlighted the varied influence of parental role modelling on physical activity. Similar to previous research [49], parents’ behaviours and beliefs were reflected in their child’s physical activity. For the most part, parents’ reported physical activity levels corresponded with their child’s beliefs and physical activity levels. The exception to this was adolescent and young adult cancer survivors who had inactive parents that reported intrinsic motivation for participating in other activities (e.g., healthy eating, music). Surprisingly, in these cases, adolescent and young adult cancer survivors reported higher levels of physical activity and more positive beliefs about physical activity. This finding suggests that parents’ positive attitudes towards engagement in activities (physical activity or otherwise) for enjoyment may have a stronger influence on their child’s physical activity beliefs and behaviour than parents modeling physical activity, alone. This finding is in line with research reporting that positive parental attitudes and beliefs translate to other lifestyle behaviours (e.g., nutrition, sedentary behaviour, screen time) among children without a history of cancer [49]. Though adolescent and young adult cancer survivors are capable of making their own health choices, their behaviours and beliefs may be highly malleable and influenced inadvertently by those they are exposed to regularly. This highlights the need to ensure parents understand the importance of role modelling positive attitudes towards engagement in physical activity even if they are not physically active themselves because it may translate into positive attitudes in their children and greater participation in physical activity. To this end, researchers may wish to develop family-based interventions to promote positive beliefs about physical activity and intrinsic motivation for engagement in physical activity. 
Notwithstanding the in-depth examination of the complex phenomenon of parental support for physical activity, there are some limitations associated with this study that should be taken into account. First, the sample of adolescent and young adult cancer survivors was heterogenous in terms of personal and medical background, which allowed for the exploration of the shared experience of adolescent and young adult cancer survivors regardless of age, cancer type, treatment protocol, or stage in trajectory (e.g., on maintenance therapy, post-treatment). Relatedly, the sample of adolescent and young adult cancer survivors was primarily male. Whilst notable because males have often been underrepresented in past studies with adolescent and young adult cancer survivors, sampling females to explore their perspectives is important to ensure interventions developed are appropriate for both sexes. Third, the parents who participated self-selected based on who spent more time with the child (in the case of two parent homes). It would be interesting to interview both parents in the future to see if mothers and fathers differ in how they frame and approach support for physical activity. Fourth, as per the nature of semi-structured interviews, the stems may have been interpreted differently than intended by participants. For example, items pertaining to how parents perceived themselves as supporting physical activity may have elicited responses conducive to parental control as opposed to support. To gain a comprehensive understanding of these concepts, researchers may wish to explore different epistemological stances, frameworks, and study designs (e.g., longitudinal, experimental) including methods of data collection (e.g., journaling, video-logs) to explore the nuances of parental support and control. Six, the interviews were conducted in-person and via telephone. It is possible that different themes may have emerged if all interviews had been conducted using the same method. Seven, having participants’ self-report their physical activity behaviour on the modified version of the Leisure Time Exercise Questionnaire may have biased their accounts during the interviews. Last, though not the objective, participants were generally more active than what has been reported previously in the literature [50,51]. Research exploring less active adolescent and young adult cancer survivors’ experiences is warranted. 
Given the importance of physical activity for adolescent and young adult cancer survivors, understanding factors that can promote or hinder participation are important. Parents are uniquely placed to influence physical activity through their supportive behaviours. The findings from this study suggest that parents place emphasis on instrumental, instructional, and emotional forms of support, whereas adolescent and young adult cancer survivors prefer companionship support for physical activity. Beyond this, the findings suggest that parents’ beliefs about physical activity affect adolescent and young adult cancer survivors’ physical activity beliefs and behaviours. This research extends findings from research conducted with adult cancer survivors and parental support in populations without a history of cancer and demonstrate the unique supportive relationships that exists between adolescent and young adult cancer survivors and their parents and highlights the need to develop educational resources and materials to facilitate mutual understanding of how to foster support for physical activity for adolescent and young adult cancer survivors. In addition, although not discussed, this research underscores the need to sample adolescent and young adult cancer survivors’ partners, siblings, and friends because these significant others were mentioned as also providing support for physical activity.
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Table 1. 
Moderate-to-vigorous physical activity participation for adolescent and young adult cancer survivors and their parents
	Adolescent and young adult cancer survivors 
	Sex
	Age
	MVPA (minutes/week)
	Parents 
	MVPA (minutes/week)

	Staceya
	Female
	18
	0
	Lisa 
	270

	Joshua 
	Male
	15
	720
	Thomas 
	365

	Jacob 
	Male
	20
	60
	Diane 
	0

	Ethan 
	Male
	15
	105
	Karen 
	180

	Madisona 
	Female
	25
	340
	Michael 
	60

	Ben 
	Male
	16
	180
	John 
	830

	Daniel 
	Male
	18
	35
	Raymond 
	90

	Sarah 
	Female
	17
	225
	Tracy 
	0

	Connor 
	Male
	15
	175
	Rachel 
	225

	Caleb 
	Male
	15
	410
	Sean 
	510


Notes. a receiving low-dose non-curative chemotherapy; MVPA=moderate-to-vigorous physical activity. All names have been changed to pseudonyms to protect participants’ anonymity.
