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Abstract
Objectives: (1) Describe levels of physical and global self-esteem, and (2) explore the relationships between these types of self-esteem and physical activity (PA) behaviour, self-efficacy for PA, and physical self-perceptions among adolescent and young adult (AYA) cancer survivors. Methods: 87 AYA cancer survivors (Mage=32.90±4.38 years), on average 2.08±1.37 years post-treatment, participated in this cross-sectional observational study. Descriptive statistics, correlations, and hierarchical multivariate linear regression analyses were used to analyze the data. Results: Moderate levels of physical and global self-esteem were reported. Both types of self-esteem were significantly related to physical self-perceptions, but not PA behaviour nor self-efficacy for PA. Self-efficacy for PA moderated the relationship between physical self-perceptions and physical self-esteem, such that the association between physical self-perceptions and physical self-esteem was of stronger magnitude at higher levels of self-efficacy for PA than at lower levels of self-efficacy for PA. Conclusion: This study provides a starting point for describing self-esteem and identifying the circumstances under which self-esteem may be optimized among AYA cancer survivors. Fostering feelings of confidence, competence, and control over PA may help to promote psychological well-being among AYA cancer survivors. 
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Describing and exploring self-esteem, physical self-perceptions, physical activity, and self-efficacy in adolescent and young adult cancer survivors  
Each year, over one million adolescents and young adults (AYAs) between the ages of 15 to 39 years are diagnosed with cancer internationally (Bleyer, Ferrari, Whelan, & Barr, 2017). Though medical protocols offer many a positive outlook for surviving (Lewis, Seibel, Smith, & Stedman, 2014), common treatments (e.g., surgery, chemotherapy, radiation, hormonal therapy) are associated with a range of negative effects that can persist for months or years following treatment. Adverse physical outcomes reported by AYA cancer survivors (i.e., individuals diagnosed with cancer between the ages of 15 to 39 years and completed treatment) include lymphedema, fatigue, cardiopulmonary complications, weight gain, and muscle loss/weakness, and psychological outcomes include symptoms of depression, anxiety, stress, and decreased quality of life (Hallquist Viale, 2016; Quinn, Goncalves, Sehovic, Bowman, & Reed, 2015; Tai et al., 2012). Uniquely, AYA cancer survivors are tasked with managing these cancer-related sequelae while transitioning from adolescence to adulthood – with the goal of becoming independently functioning adults with evolving personal and vocational aspirations (Epelman, 2013). A cancer diagnosis and treatments during this period means that AYA cancer survivors are confronted with general transition challenges while managing adverse cancer-related outcomes with little economic, emotional, and informational support (Epelman, 2013). Indeed, researchers have reported AYA cancer survivors experience a greater burden in the wake of cancer than older adults diagnosed with similar cancers (Lang, Giese-Davis, Patton, & Campbell, 2018). This has spurred considerable efforts to develop interventions to promote psychological well-being for AYA cancer survivors which have been summarized in recent systematic reviews (Barnett et al., 2016; Bradford & Chan, 2017; Brunet, Wurz, & Shallwani, 2018).
Notwithstanding the contributions from the studies comprising these reviews, many were limited by the narrow range of outcomes assessed. One important psychological outcome that has been largely overlooked, but that may be especially pertinent for AYA cancer survivors, is self-esteem – a relatively stable construct that reflects how one feels about themselves overall (Coopersmith, 1967). Among AYAs without a history of cancer, self-esteem has been shown to be important for normative psychological development, positive adaptation, and overall well-being (Masselink, Van Roekel, & Oldehinkel, 2018; Orth, Robins, & Widaman, 2012). Similarly, self-esteem has been associated with psychological well-being among adult cancer survivors (Bartoces et al., 2009) and has emerged as one of the strongest predictors of health-related quality of life among long-term adult cancer survivors (Pedro, 2001). Physical self-esteem is a specific type of self-esteem that contributes considerably to global self-esteem (Faulkner, Trinh, & Arbour-Nicitopoulos, 2016). Physical self-esteem reflects one’s evaluations of the way his/her body functions and appears (Shavelson, Hubner, & Stanton, 1976), and along with global self-esteem, it has been positively related to a range of physical and mental health outcomes among youth without a history of cancer and older adult cancer survivors (Freire & Ferreira, 2018; Griffiths, Parsons, & Hill, 2010; Phillips & McAuley, 2015; Przezdziecki et al., 2013).
Perhaps unsurprisingly, the functional and aesthetic changes that occur in the wake of cancer (e.g., scarring, weight gain, limited range of motion) have been shown to adversely impact perceptions of physical and global self-esteem among older adult cancer survivors (Katz, Rodin, & Devins, 1995). Abrams, Hazen, and Penson (2007) suggest similar patterns may be present among adolescents with cancer. Preliminary cross-sectional work supports this contention. For example, von Essen, Enskär, Kreuger, Larsson, and Sjödén (2000) reported lower self-esteem in their sample comprised of adolescent cancer survivors than what had been reported previously among youth without a history of cancer. Despite contributing to the literature, these publications are limited by their focus on adolescents. Looking at studies published with AYA cancer survivors, Evan, Kaufman, Cook, and Zeltzer (2006) suggest AYA cancer survivors may also experience lower levels of self-esteem; however, the basis of this contention stems from case examples and clinical observations with this population. Indeed, few, if any, empirical studies have been published that report on the levels of self-esteem among AYA cancer survivors. The lack of data available represents a substantial gap in the literature. Further, the dearth of evidence makes it difficult to know if/how to tailor interventions to promote self-esteem and precludes the ability to compare AYA cancer survivors with their older and younger counterparts. Describing the levels of self-esteem among AYA cancer survivors is therefore a fundamental step towards better understanding and promoting this aspect of psychosocial functioning among AYA cancer survivors. Thus, the first objective of this study was to describe levels of physical and global self-esteem among AYA cancer survivors.  
Concurrently, little progress has been made in identifying meaningful targets and strategies to optimize self-esteem among AYA cancer survivors. Among older adult cancer survivors and young cancer patients, physical self-perceptions (i.e., self-evaluation of one’s overall physical condition and fitness) have been positively associated with physical and global self-esteem (Moreira & Canavarro, 2010; Yu-Fan & Eiser, 2009) and qualitative findings with AYA cancer patients support this contention (Adamsen et al., 2009). Combined, these early findings iterate the potential value of promoting physical self-perceptions to enhance physical and global self-esteem if these relationships are also observed among AYA cancer survivors. Therefore, the second objective of this study was to examine if physical self-perceptions are related to physical and global self-esteem among AYA cancer survivors. 
Finally, few studies have explored the conditions under which relationships between psychological outcomes differ in magnitude or direction among AYA cancer survivors. It is important to determine potential moderators in order to identify conditions when desired outcomes, such as enhanced self-esteem, may be maximized. Physical activity (PA) behaviour and self-efficacy for PA are two modifiable factors that may moderate the relationship between physical self-perceptions and physical and global self-esteem. PA, which reflects any bodily movement produced by the skeletal muscle that results in a substantial increase in energy expenditure over resting levels (Canadian Society for Exercise Physiology, 2013), has been shown to promote longevity, reduce the risk of disease and disability, and improve physical and psychological outcomes among cancer survivors of varying ages (Baumann, Bloch, & Beulertz, 2013; Mishra et al., 2012). Self-efficacy for PA, which reflects a person’s confidence regarding his/her ability to successfully engage in PA (Bandura, 1977), has also been associated with positive physical and psychological outcomes (e.g., less depressive symptoms and bodily pain, improved vitality and energy; (Perkins, Baum, Taylor, & Basen-Engquist, 2009; Phillips & McAuley, 2013)). Further, both PA and self-efficacy for PA have been positively related to physical self-perceptions and self-esteem among older adult cancer survivors (Awick, Phillips, Lloyd, & McAuley, 2017; Musanti, 2012; Zamani Sani et al., 2016) and early qualitative findings suggest PA and self-efficacy for PA may bolster the association between physical self-perceptions and self-esteem among AYA cancer patients (Adamsen et al., 2009). As such, the third objective of this study was to test if PA and self-efficacy for PA moderate the relationship between physical self-perceptions and self-esteem among AYA cancer survivors. 
Methods
Participants 
AYA cancer survivors were eligible if they: (1) were diagnosed with cancer between the ages of 15 to 39 years; (2) had completed cancer treatment within the past 5 years; (3) showed no evidence of progressive or recurrent disease or of secondary or second cancers; and, (4) were able to read, understand, and provide informed consent in English. AYA cancer survivors were not eligible if they: (1) had physical impairments precluding participation in PA; and/or (2) were unwilling or unable to provide informed consent and/or passive parental consent (the latter if they were <18 years). 
Procedures
Following University of Ottawa Research Ethics Board approval, AYA cancer survivors living in North America were recruited to participate in a larger cross-sectional observational study exploring the relationships between PA and various psychological outcomes (e.g., posttraumatic growth, quality of life) through advertisements placed on social media websites (e.g., Facebook, Twitter), online bulletin boards/discussion groups, and websites that provide supportive care and/or services to AYA cancer survivors. As well, snowball sampling was employed. Advertisements included a link that directed potential participants to a study objectives and eligibility information page to read before being directed to an informed consent and/or passive parental consent page. After consent (and where indicated, passive parental consent) was secured, participants gained access to the secure online survey. At the end of the survey, all participants had the option to enter their email address to receive a $10.00 iTunes gift card. The survey took approximately 20 to 30 minutes to complete. 
Measures
Personal and medical factors. Participants completed questions about their age, sex, cancer diagnosis, and time since treatment. As well, participants were asked to report their height (meters) and body mass (kilograms) to compute body mass index (BMI), which was used as a proxy measure of weight status. This information was collected to describe the sample and to identify potential confounders in the analyses. 
Physical self-perceptions and physical self-esteem. The Physical Self Description Questionnaire Short Form (PSDQ-S) subscales of strength (3-items), endurance (3-items), appearance (3-items), and body fat (3-items), were selected to measure physical self-perceptions (Marsh, Martin, & Jackson, 2010). These subscales were selected because the items were deemed likely to capture AYA cancer survivors’ perceptions of their physical abilities and appearance following treatment (Smith et al., 2013; Tai et al., 2012). The PSDQ-S subscales employ a Likert-type scale ranging from 1 (false) to 6 (true). After reverse scoring three negatively worded items, a composite score was calculated by averaging all subscale scores, with higher scores indicating more positive appraisals of physical self-perceptions. This was done to conserve power. As well, the physical self-esteem (3-items) subscale was used to measure physical self-esteem. An average was computed with higher scores indicating greater physical self-esteem. Scores on the PSDQ-S have demonstrated reliability, good factor structure, invariance across sexes, age, BMI, and convergent and discriminant validity based on relationships with other measures (Maïano, Morin, & Mascret, 2015; Marsh et al., 2010). 
Global self-esteem. The Rosenberg Global Self-Esteem (RSE) scale was used to assess global self-esteem (Rosenberg, 1965). The RSE is a 10-item scale with five positively and five negatively worded items using a Likert-type scale ranging from 1 (strongly disagree) to 4 (strongly agree). After reverse scoring the negatively worded items, a global self-esteem score was calculated by summing scores, with higher scores indicating higher global self-esteem. Scores from the RSE have demonstrated good reliability and validity across a range of samples, including breast cancer survivors (Musanti, 2012) and AYA cancer patients (Burns, Robb, & Haase, 2009). 
PA behaviour. A modified version of the Leisure Time Exercise Questionnaire (LTEQ) was used to assess minutes spent in moderate-to-vigorous PA per week (Godin & Shephard, 1985). Participants were asked to indicate the number of times they engage in moderate and vigorous bouts of PA for at least 10 minutes in a typical week and to indicate the duration of each session. The PA score was computed using the following formula: [frequency of moderate bouts*duration of moderate bouts]+[frequency of vigorous bouts*duration of vigorous bouts]. LTEQ scores have demonstrated reliability and concurrent validity with scores derived from accelerometers (Amireault, Godin, Lacombe, & Sabiston, 2015a) and the LTEQ has been used in several studies with adult cancer survivors (Amireault, Godin, Lacombe, & Sabiston, 2015b). 
Self-efficacy for PA. A modified single-item version of the Exercise Self-Efficacy scale was used to assess participant’s self-efficacy for PA (McAuley, 1993). Participants were asked to indicate their confidence to engage in at least 150 minutes/week of moderate-to-vigorous PA over the next 12 weeks on a 100-point percentage scale comprised of 10-point increments, ranging from 0% (not at all confident) to 100% (highly confident). The confidence rating for the single item represents participants’ overall confidence to engage in 150 minutes of moderate-to-vigorous PA/week over the next 12 weeks. Scores on the original measure have demonstrated excellent internal consistency and have evidence of score validity (McAuley et al., 2011). 
Data analysis
Data were analyzed using IBM SPSS (Version 25). Of the 116 who completed the online survey, 28 were excluded from the analyses because they were missing >5% of data (n=8), provided insufficient information to confirm eligibility (n=10), or were ineligible based on reported age at diagnoses and/or time since treatment (n=10). Participants who were missing <5% of data had their missing data imputed using their mean score from remaining items on the subscale, which was done instead of alternative methods due to the small sample size (Rowe, Mahar, Raedeke, & Lore, 2004)[footnoteRef:1]. Following this, data were screened to ensure all assumptions were met for hierarchical multivariate linear regression. Specifically, data were inspected for normality, univariate and multivariate outliers, multicollinearity, homoscedasticity, and heteroscedasticity following recommended procedures (Tabachnick & Fidell, 2007). Two univariate and three multivariate outliers were identified and retained after running the analyses with and without the cases and obtaining the same results. One case with a standardized residual >3 was removed from the dataset.  [1:  Of note, there were seven cases for which a single data point was imputed.] 

Next, descriptive statistics were computed for all study variables, along with Pearson and Spearman bivariate correlations to explore associations and identify potential confounders. Sex and BMI were correlated with main study variables >.20 and thus were controlled for in the analyses. Finally, two regression models were tested wherein physical (Model A) and global self-esteem (Model B) were regressed on sex and BMI (step 1), physical self-perceptions (step 2), PA and self-efficacy for PA (step 3), and the interaction terms (physical self-perceptions*PA, physical self-perceptions*self-efficacy for PA; step 4). Following recommendations, all continuous variables were mean-centered (Aiken, West, & Pitts, 2003; Tabachnick & Fidell, 2007). A moderator effect was supported when the interaction term was statistically significant at p<.05. Significant interactions were explored using simple slopes analyses using the pick-a-point method of probing interactions at low, medium, and high levels (>1 standard deviation (SD) above and below the mean) of the moderator variable at the mean level of the other moderator variable (Aiken et al., 2003; Dawson, 2014).
Results
Participants’ characteristics and scores on study variables are presented in Table 1. The analytical sample was comprised of 87 AYA cancer survivors (Mage=32.90 years; SD=4.38), 2.08 (SD=1.37) years post-treatment. Participants were classified as overweight based on their BMI (MBMI=25.41 kg/m2; SD=6.08). On average, participants reported engaging in 103.91 (SD=109.44) minutes of moderate-to-vigorous PA per week, which is less than what is currently recommended for cancer survivors (i.e., 150 minutes of moderate-to-vigorous PA per week; (Schmitz et al., 2010)), with only 23% of the sample meeting current PA guidelines. Relative to the scale range, participants reported moderate levels of physical and global self-esteem. However, 10% of the analytical sample reported low levels of global self-esteem (i.e., ≤25; (Schmitt & Allik, 2005)). Participants also reported moderate levels of physical self-perceptions and self-efficacy for PA relative to the scale ranges.
As shown in Table 2, there were small to large positive and significant correlations between physical self-perceptions and physical self-esteem, global self-esteem, and self-efficacy for PA. There was a moderate and significant positive relationship between PA behaviour and self-efficacy for PA. The relationships between PA behaviour and physical self-perceptions and physical and global self-esteem were small and non-significant. 
The results of the hierarchical multivariate linear regression analysis are presented in Table 3. In Model A, sex, BMI, physical self-perceptions, PA behaviour, self-efficacy for PA, and the interaction terms collectively accounted for a significant amount of variance in physical self-esteem in step 4 (R2=.66, p<.001). Specifically, self-efficacy for PA moderated the relationship between physical self-perceptions and physical self-esteem (Figure 1) such that, at lower (1 SD below the mean) levels of self-efficacy for PA, there was a weaker significant relationship between physical self-perceptions and physical self-esteem (β=0.33, p=.023), whereas at higher levels (1 SD above the mean) of self-efficacy for PA there was a stronger significant relationship between physical self-perceptions and physical self-esteem (β=0.77, p<.001). In Model B, sex, BMI, physical self-perceptions, PA behaviour, self-efficacy for PA, and the interaction terms did not collectively account for a significant amount of variance in global self-esteem in step 4 (R2=.13, p=.113). 
Discussion
Given the important role of self-esteem for normative psychological development, positive adaptation, and overall well-being (Masselink et al., 2018; Orth et al., 2012), understanding self-esteem and finding ways to optimize this aspect of mental health for AYA cancer survivors is important. As a first step towards promoting the study of self-esteem for this population, the overarching purpose of this study was to explore self-esteem and potential correlates among AYA cancer survivors. Relative to the scale range, levels of physical and global self-esteem were moderate, and both types were significantly related to physical self-perceptions, but not PA behaviour nor self-efficacy for PA. Further, this study examined PA behaviour and self-efficacy for PA as two potential moderators. Self-efficacy for PA, but not PA behaviour moderated the relationship between physical self-perceptions and physical self-esteem, such that at higher levels of self-efficacy for PA, the association between physical self-perceptions and physical self-esteem was greater.
On average, AYA cancer survivors in this study reported moderate levels of physical and global self-esteem. This supports contentions by Penn, Kuperberg, and Zebrack (2017) who have suggested that despite the adverse physical and psychological impact of cancer and its treatments, some AYA cancer survivors fair well in the wake of cancer. Irrespective of the moderate levels of self-esteem reported on average in this sample, it is notable that 10% of the analytical sample reported low levels of global self-esteem. As such, identifying AYA cancer survivors with low self-esteem who require assistance should be a priority moving forward. One way to do this could be through implementing screening tools into clinical workflows as is currently being done among older adults during treatment (Holtzman, Pereira, & Yeung, 2018). Further, since most AYA cancer survivors report being concerned about the psychological quality of their current and future lives (Penn et al., 2017), interventions and programs may wish to incorporate strategies to promote positive psychological outcomes such as self-esteem. Such interventions might consider administering their programming face-to-face, supplementing with workbooks and/or phone calls, and including peer support, as these strategies were shown to be beneficial in a recent systematic review (Bradford & Chan, 2017). Of note, AYA cancer survivors in this study reported similar levels of self-esteem to what has been reported previously among young people without a history of cancer (Du, King, & Chi, 2017). This stands in contrast to the conclusions drawn by von Essen et al. (2000) who found that the adolescent cancer survivors in their study had lower self-esteem than what had been previously reported by young people without a history of cancer. With regards to older adult cancer survivors, AYA cancer survivors in this study reported lower self-esteem than what has been reported previously among older adult cancer survivors (Baldwin & Courneya, 1997; Bartoces et al., 2009). While it is difficult to compare findings because different tools and methods used to score self-esteem vary across studies, it appears that AYA cancer survivors fair worse than their older counterparts (Lang et al., 2018). 
Physical self-perceptions emerged as a significant correlate of both physical and global self-esteem in this sample. Moreover, physical self-perceptions were more strongly related to physical self-esteem than to global self-esteem (based on visual comparison of the magnitude of the correlation coefficient and β coefficient). This echoes findings reported in studies with breast cancer survivors (Awick et al., 2017; Musanti, 2012) and adolescents without a history of cancer (Noack, Kauper, Benbow, & Eckstein, 2013), suggesting cancer survivors perceptions of their physical functioning and appearance are more closely related to evaluations of physical self-worth than global self-worth. Further, findings align with theoretical conceptualizations of self-concept and self-esteem (Rosenberg, Schooler, Schoenbach, & Rosenberg, 1995; Shavelson et al., 1976). Taken together, these results suggest that physical self-perceptions may be a key variable to target to enhance physical and global self-esteem among AYA cancer survivors. Though more work is needed to identify how to enhance physical self-perceptions among AYA cancer survivors, researchers could explore the utility of supportive rehabilitation environments that enable physical challenges and success, promote a shift in focus from physical function/appearance to physical self-acceptance, and promote self-compassion, as prior research suggests these may be valuable starting points (Adamsen et al., 2009; Moreira  & Canavarro, 2010; Neff, Kirkpatrick, & Rude, 2007). 
Findings from this study also suggest that self-efficacy for PA may be another way by which to bolster the relationship between physical self-perceptions and physical self-esteem among AYA cancer survivors. This re-iterates the important role of competence, confidence, and control for fostering positive psychological outcomes among AYA cancer survivors (Adamsen et al., 2009). Since one’s self-efficacy to engage in PA following a diagnosis of cancer has been described in qualitative investigations as important for a range of psychological health outcomes, including self-esteem and quality of life (Burke et al., 2017), interventions and programs seeking to enhance survivors self-efficacy for PA may be a viable way to improve physical self-perceptions and physical self-esteem. Given the novelty of this line of inquiry, researchers will need to explore factors influencing AYA cancer survivors’ self-efficacy for PA. Looking to research conducted with older adult cancer survivors (Craike, Gaskin, Mohebbi, Courneya, & Livingston, 2018), creating supportive PA environments, ensuring survivors experience PA success, and providing opportunities for vicarious experiences could be a viable preliminary step. 
Despite the potential contributions of self-efficacy for PA on physical self-esteem, it was not related to, nor did it moderate the relationship between physical self-perceptions and global self-esteem. This stands in contrast to research conducted with older adult cancer survivors (Awick et al., 2017; Baldwin & Courneya, 1997; Musanti, 2012; Zamani Sani et al., 2016). Since global self-esteem is influenced by the degree to which specific facets of oneself are valued (Rosenberg et al., 1995), this discrepancy may have to do with AYA cancer survivors’ diverse and shifting roles/responsibilities (e.g., academic, social). Ultimately, this may render confidence to engage in PA important only within a physical domain. More work examining the importance and role of confidence for PA, the body, and self-esteem among AYA cancer survivors is warranted. 
With regards to PA behaviour, in this study, it was not related to physical self-perceptions nor physical or global self-esteem. As well, PA behaviour did not moderate the relationship between physical self-perceptions and self-esteem (physical or global). These findings were unexpected as mounting evidence supports PA as a means of promoting longevity, reducing the risk of disease and disability, and improving physical and psychological outcomes among cancer survivors of varying ages (Baumann et al., 2013; Mishra et al., 2012). Although there may be many reasons for the lack of relationship observed between PA behaviour and study variables, it is possible that PA behaviour had differing effects among different subgroups of AYA cancer survivors (i.e., positive and negative). For some, PA behaviour may help manage symptoms, side effects, and health, which may lead survivors to feel their body is (or is getting) strong (Burke et al., 2017). For others, PA behaviour may draw attention to the negative effects treatment had on their body (e.g., physical deconditioning, weight gain), which may lead them to feel their body is weak. This has been reported previously in qualitative research with previously active young adults undergoing chemotherapy (Adamsen et al., 2009), wherein it was found that PA behaviour reminded some survivors that their body was not ‘living up to their expectations’ or performing well, resulting in negative physical self-evaluations and feelings of self-worth. These differing effects may work to cancel one another, highlighting the need to tease apart the different ways PA may influence psychological outcomes in future studies. 
On the other hand, the lack of relationship observed may be indicative that PA does not influence physical self-perceptions and physical and global self-esteem among AYA cancer survivors. Indeed, Collins and McGowan (2018) reported similar levels of moderate-to-vigorous PA in their sample and reported that a range of PA behaviour outcomes (i.e., light PA, moderate PA, vigorous PA, resistance training, moderate-to-vigorous PA) were not associated with mental well-being in cross-sectional analyses. This may relate to the unique nature of AYA cancer survivors as a population who are confronted with their mortality decades earlier than would be expected. This early recognition of temporality has been suggested to shift priorities such that many AYA cancer survivors place more emphasis on their inner strengths (Greup et al., 2018), potentially rendering behaviours (such as PA) less influential over more stable and global self-perceptions, such as self-esteem. Similar to conclusions drawn above, more research in this area is required. Moving forward, it may be informative to use qualitative research methodologies to explore how AYA cancer survivors’ experiences with cancer impact their self-esteem, physical self-perceptions, PA behaviour, and self-efficacy for PA. Without this knowledge, it is impossible to ensure interventions meet the needs of AYA cancer survivors with different medical and personal backgrounds. These findings could in turn inform larger studies utilizing mixed-methods or quantitative approaches.
Notwithstanding the contributions this study makes towards describing and exploring self-esteem with AYA cancer survivors, there are important limitations with regards to the sample and methods that must be taken into account. As with most studies conducted with AYA cancer survivors, this study is limited by its small sample size. Though meeting minimum recommendations for the analyses conducted (Tabachnick & Fidell, 2007), replicating these findings with a larger sample is warranted. Furthermore, exploring relationship and mean-level differences across AYA cancer survivors with varying backgrounds (e.g., co-morbidities, treatment types, cancer types, sex, weight status, fitness status) is required to plan for future interventions. However, this may be difficult considering cancer diagnoses among individuals between the ages of 15 to 39 years represent only 5% of all new cancers diagnosed each year in North America (American Cancer Society, 2015; Canadian Cancer Society, 2015). This re-iterates the importance of conducting multi-site trials so as to increase sample sizes. At the same time, recruiting AYA cancer survivors who are younger (i.e., adolescents at time of diagnosis and study), who are/are not interested in PA, who may/may not be engaging in PA, and who have lower/higher levels of self-esteem will be required to increase generalizability, overcome limitations associated with the data collected, and better understand self-esteem and whether PA behaviour moderates the relationships between physical self-esteem and global self-esteem among AYA cancer survivors. Employing additional recruitment strategies, beyond those used herein (i.e., advertisements placed on social media websites, online bulletin boards/discussion groups, and websites that provide supportive care and/or services to AYA cancer survivors, snowball sampling), may be necessary to achieve these aims. For example, researchers could consider having healthcare providers make referrals, emailing and/or mailing the study information using tumour registries, and/or attending cancer-survivorship events/groups (Rabin, Horowitz, & Marcus, 2013). With regards to methods, though a useful first step, the cross-sectional nature of this study precludes statements about directionality. To make robust inferences, researchers need to collect longitudinal data and explore potential causal pathways using experimental research designs. In terms of variables assessed and measures used, the decision to include physical self-perceptions, PA behaviour, and self-efficacy for PA was informed by empirical work (Adamsen et al., 2009; Awick et al., 2017; Moreira & Canavarro, 2010; Musanti, 2012; Yu-Fan & Eiser, 2009; Zamani Sani et al., 2016). However, researchers may wish to look to theories in the greater sports and PA psychology field, such as the Exercise and Self-Esteem Model (Sonstroem & Morgan, 1989), and test additional explanatory pathways. Further, to conserve power, a composite of physical self-perceptions was used. Researchers may wish to examine whether the observed relationships hold across different subscales. Relatedly, the subscales from the PSDQ measured physical self-perceptions of strength, endurance, body fat, and appearance were selected due to their hypothesized relationships with study variables. Considering the range of adverse physical health outcomes experienced by AYA cancer survivors, examining physical self-perceptions more closely related to a cancer diagnosis may be warranted and could have provided different insights. 
	In conclusion, physical self-perceptions were a positive correlate of self-esteem (physical and global), and self-efficacy for PA moderated the association between physical self-perceptions and physical self-esteem among AYA cancer survivors. This study represents an important first step towards describing levels of self-esteem and identifying conditions (i.e., high self-efficacy for PA) when desired psychological outcomes (i.e., physical self-esteem) may be maximized for AYA cancer survivors. Further research exploring factors influencing physical self-perceptions and self-efficacy for PA is clearly needed as these could in turn impact self-esteem, an important component of survivors’ psychological health.
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Table 1. Characteristics of the analytic sample and scores on study variables.
	Variable
	Score range
	Mean (SD)
n (%)
	Range

	Current age (years)
	--
	32.90 (4.38)
	20.0-42.0

	Time since treatment (years)
	--
	2.08 (1.37)
	0-5.92

	Cancer type†
	
	
	

	Breast
	--
	44 (51)
	--

	Ethnicity 
	
	
	

	Caucasian
	--
	76 (87)‡

	--

	Sex 
	
	
	

	Female
	--
	65 (75)
	--

	BMI (kg/m2)
	0-∞
	25.41 (6.08)
	16.71-46.46

	Physical self-perceptions
	1-6
	3.58 (0.66)
	1.50-5.33

	Physical self-esteem
	1-6
	3.64 (1.01)
	1.00-5.67

	Global self-esteem
	10-40
	29.71 (3.79)
	18.00-38.00

	Low self-esteem (i.e., ≤ 25)
	
	
	

	Yes
	--
	9 (10)
	--

	PA behaviour (minutes moderate-to-vigorous PA/week)
	0-∞
	103.91 (109.44)
	0-480.00

	Meeting PA behaviour guidelines (i.e., ≥ 150 minutes moderate-to-vigorous PA/week)
	
	
	

	Yes
	--
	20 (23)
	--

	Self-efficacy for PA
	0-100
	61.26 (23.66)
	10.00-100.00


Notes. SD=Standard deviation; PA=physical activity; †categorized as breast or other (e.g., leukemia, lymphoma); ‡n=86.



Table 2. Correlations between study variables.
	Variable
	1a
	2
	3
	4
	5
	6
	7

	1. Sex (0=male; 1=female)†
	
	
	
	
	
	
	

	2. BMI
	-.03
	
	
	
	
	
	

	3. Physical self-perceptions
	-.23*
	-.51**
	
	
	
	
	

	4. Physical self-esteem
	-.08
	-.61**
	.74**
	
	
	
	

	5. Global self-esteem
	.02
	-.10
	.26*
	.23*
	
	
	

	6. PA behaviour
	-.05
	.19
	.17
	.09
	.12
	
	

	7. Self-efficacy for PA
	.03
	.11
	.35**
	.14
	.06
	.48**
	


Notes. PA=physical activity; †Spearman rho correlation coefficients. 
*p<.05, **p<.01.
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Table 3. Results of hierarchical multivariate regression analyses with PA behaviour and self-efficacy for PA as potential moderators.

	
	Physical self-esteem (Model A)
	Global self-esteem (Model B)

	
	F
	R2
	ΔR2
	β
	p
	F
	R2
	ΔR2
	β
	p

	Step 1
	25.70

	.38
	
	
	<.001
	0.43
	.01
	
	
	.650

	Sex (0=male; 1=female)
	
	
	
	-0.08
	.376
	
	
	
	0.03
	.794

	BMImc
	
	
	
	-0.61
	<.001
	
	
	
	-0.10
	.370

	Step 2†
	45.91
	.62
	.24
	
	<.001
	2.24
	.08
	.07
	
	.090

	Physical self-perceptionsmc
	
	
	
	0.59
	<.001
	
	
	
	0.30
	.018

	Step 3‡
	27.79
	.63
	.01
	
	<.001
	1.60
	.09
	.01
	
	.169

	PA behaviour mc
	
	
	
	0.09
	.241
	
	
	
	0.12
	.339

	Self-efficacy for PAmc
	
	
	
	-0.08
	.331
	
	
	
	-0.13
	.335

	Step 4§
	21.82
	.66
	.03
	
	<.001
	1.74
	.13
	.04
	
	.113

	Physical self-perceptionsmc X PA behaviour mc
	
	
	
	-0.16
	.070
	
	
	
	0.28
	.054

	Physical self-perceptionsmc X self-efficacy for PAmc

	
	
	
	0.23
	.014
	
	
	
	-0.22
	.133


Notes. PA=physical activity; β=standardized beta coefficient; †Sex and BMI omitted from table; ‡Sex, BMI, and physical self-perceptions omitted from table; §Sex, BMI, physical self-perceptions, PA, and self-efficacy for PA omitted from table; mcvariables are mean-centered. 

Figure 1. Significant two-way interaction involving self-efficacy for PA and physical self-perceptions on physical self-esteem at the mean level of PA behaviour. Note. PA=physical activity.

