POSTTRAUMATIC GROWTH AMONG YOUNG CANCER SURVIVORS

Posttraumatic Growth and its correlates among survivors of adolescent and young adult cancer: A brief report
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Abstract
Objectives: The objectives of this study were to describe levels of posttraumatic growth (PTG) among survivors of adolescent and young adult cancer (AYAs), and estimate relationships between PTG and medical (cancer type, age at diagnosis, time since treatment), behavioral (physical activity), and psychological (appearance evaluations, body satisfaction) variables. Methods: Eighty-eight AYAs (Mage=33±4.4 years) completed a survey online that included the PTG-Inventory (PTG-I). Data were analyzed using descriptive statistics and bivariate correlations. Findings: Total and subdimension PTG-I scores indicated moderate-to-high PTG levels, with the highest and lowest scores reported for appreciation of life and spiritual change, respectively. Appearance evaluations was moderately and positively correlated with the spiritual change subdimension (r=.31, p<.001). Relationships between PTG and other variables were of weak magnitude and not statistically significant (rs=0-.21, ps>.05). Conclusions: More research exploring variables related to PTG among AYAs is needed to better understand antecedents and outcomes of PTG. 


Introduction
[bookmark: _GoBack]Positive changes may result from a cancer diagnosis.1,2 This phenomena, often referred to as posttraumatic growth (PTG), is characterized by enhanced feelings of relational support, increased sense of personal strength, positive shifts/changes in life priorities, and richer spiritual experiences.2 Whereas moderate PTG levels have been documented among cancer survivors of all ages, some researchers suggest that younger survivors may be more likely to experience PTG than their older counterparts.2-3 In support of this contention, qualitative and quantitative investigations have documented moderate-to-high PTG levels among survivors of adolescent and young adult cancer (AYAs).4-6 However, specific areas of growth and correlates of PTG remain understudied among AYAs.6 Considering PTG is positively associated with life satisfaction and health-related quality of life among AYA’s,6 identifying PTG correlates is important to inform the development of interventions aimed at promoting positive adaptation in this population.
To extend this work and identify AYAs who may be more/less likely to experience PTG, the objectives of this study were to describe overall and subdimension PTG levels, and estimate relationships between PTG and medical (cancer type, age at diagnosis, time since treatment), behavioral (physical activity; PA), and psychological (appearance evaluations, body satisfaction) variables among AYAs. Variables were selected based on relevant theoretical and empirical research.2-4,7-12
Methods
Participants
AYAs were eligible if they were diagnosed with cancer between 15-39 years, had completed cancer treatment ≤5 years, showed no evidence of progressive/recurrent or secondary/second cancers, and could provide consent in English. AYAs with physical impairments precluding PA and/or those unable to provide informed or passive parental consent (if <18 years of age) were ineligible. 
Procedures
Following Research Ethics Board approval, AYAs were recruited through advertisements placed on North-American cancer-specific organizations and social media websites, and through snowball sampling. After self-screening, participants were asked to confirm eligibility, provide informed and passive parental consent (if <18 years of age), and complete a survey online. 
Measures
Participants completed self-report questionnaires as part of a larger study. Questionnaires and results relevant to this study are presented herein.
Personal and medical factors. Age, sex, education level and ethnicity were used to describe the sample, and cancer type (dichotomized as breast or other), age at diagnosis, and time since treatment were examined as potential PTG correlates.  
Posttraumatic growth. Participants completed the PTG-Inventory (PTG-I), which contains 21-items measuring five PTG subdimensions: new possibilities, relating to others, personal strength, spiritual change, and appreciation of life.13 Each item was rated on a 6-point Likert scale. Total and subdimension scores were calculated by averaging all responses and respective subdimension items. Cronbach alpha values ranged from 0.620-0.872 for the total and subdimension scores. 
Physical activity. Participants completed a modified version of the Leisure Time Exercise Questionnaire asking them to report the frequency, duration, and intensity of PA during a typical 7-day period.14 Weekly minutes of moderate-to-vigorous intensity PA (MVPA) were computed by summing the total time spent in moderate and vigorous intensity PA.
Psychological factors. Participants completed the appearance evaluation (AE; 7 items) and body areas satisfaction scales (BASS; 9 items) of the Multidimensional Body Self-Relations Questionnaire.15 Each item was rated on a 5-point Likert scale ranging from 1 to 5. Cronbach alpha values were 0.790 and 0.774 for the AE and BASS scales, respectively. 
Data analysis 
Data were analyzed using SPSS (version 25) and examined to confirm assumptions of linearity, normality, and outliers.16 Four univariate outliers were identified and their data were replaced with the next non-extreme value.17 Descriptive statistics were computed to describe PTG levels and bivariate correlations (Pearson and point-biserial) were estimated to assess relationships between PTG and medical, behavioral, and psychological variables. 
Results
Participants were excluded from the analyses if they provided insufficient information to confirm eligibility (n=10), were ineligible (n=10), or had >5% missing data (n=8). Participants with <5% missing data had their mean score inputted for multi-item measures (n=8) or were excluded from analyses using listwise deletion for single-item variables (n=10). Characteristics of the sample (n=88) are presented in Table 1. Relative to the PTG-I scale range, total and subdimension levels were moderate-to-high, with the highest scores on appreciation of life and lowest on the spiritual change subdimensions. 
	Table 2 presents bivariate correlations between PTG-I scores and potential correlates. Appearance evaluations were moderately and positively correlated with the PTG-I spiritual change subdimension (r=.31, p<.001). The remaining relationships were of weak magnitude (rs=0-.21) and not statistically significant (ps>.05). 
Discussion
The objectives of this study were to describe PTG levels and variables that may relate to PTG among AYAs. Similar to previous findings in young cancer survivors,3,11,18,20 moderate-to-high PTG levels were reported by AYAs, with the highest and lowest scores observed for appreciation of life and spiritual change, respectively. Although direct comparisons cannot be made, PTG levels among AYAs appear to be higher than those previously reported for older cancer survivors.3,12 Differences in levels remains to be confirmed in future studies directly comparing PTG among AYAs and older cancer survivors.
Contrary to previous research, age at diagnosis was not associated with PTG.2,4,9 This may be due to the homogeneity of the sample with regards to life stage/developmental trajectory. Replicating these findings within a larger more heterogeneous sample, and tracking PTG over time could elucidate how and when PTG develops throughout the cancer trajectory, as well as if and how age/developmental milestones play a role in PTG among AYAs.
	Cancer type, time since treatment, and MVPA were not related to PTG. This adds to mixed findings in the literature and makes it difficult to ascertain whether these findings are sample-specific or suggestive of a weak relationship in this population.1,5,6,18,19 One reason for the lack of associations may be that the medical and behavioral variables measured do not fully capture the subjectivity of the cancer and PTG experience.2 Thus, it may be informative to use qualitative investigations to explore AYAs lived experiences with cancer and PTG to identify if and how medical, behavioral and psychological factors contribute to PTG development. These findings could in turn inform larger mixed-methods or quantitative studies exploring PTG among AYAs. 
	Finally, extending an earlier study, positive appearance evaluations were related to greater spiritual change.20 Religiosity/spirituality may buffer the negative impact of physical changes on body image by fostering a sense of unconditional acceptance, optimism, and confidence.20 These findings highlight an avenue for future investigation among AYAs.  
Despite study limitations (e.g., small sample consisting predominantly of breast cancer survivors, young adults, women and Caucasians, self-report measures), findings suggest that AYAs experience growth and may have different PTG correlates from those of older cancer survivors. Future quantitative research in this area should aim to recruit larger, more heterogeneous samples to identify differences in PTG levels across various ethnicities, cancer diagnoses, and age groups (adolescents versus young adults). In addition, a grounded theory study would help to gain insight into AYAs’ unique experience with PTG, identify AYA-specific PTG antecedents and outcomes, and ultimately inform future research and practice. 
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