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Abstract

Objective—Theories of posttraumatic growth suggest that some degree of distress is necessary to 

stimulate growth; yet investigations of the relationship between stress and growth following 

trauma are mixed. This study aims to understand the relationship between posttraumatic stress 

symptoms and posttraumatic growth in adolescent and young adult (AYA) cancer patients.

Method—165 AYA patients aged 14–39 years at diagnosis completed standardized measures of 

posttraumatic stress and posttraumatic growth at 12 months following diagnosis. Locally weighted 

scatterplot smoothing and regression were used to examine linear and curvilinear relationship 

between posttraumatic stress and posttraumatic growth.
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Results—No significant relationships between overall posttraumatic stress severity and 

posttraumatic growth were observed at 12-month follow-up. However, curvilinear relationships 

between re-experiencing (a posttraumatic stress symptom) and two of five posttraumatic growth 

indicators (New possibilities, Personal strengths) were observed.

Conclusion—Findings suggest that re-experiencing is associated with some aspects of 

posttraumatic growth but not others. Although re-experiencing is considered a symptom of post-

traumatic stress disorder, it also may represent a cognitive process necessary to achieve personal 

growth for AYAs. Findings call into question the supposed psychopathological nature of re-

experiencing and suggest that re-experiencing, as a cognitive process, may be psychologically 

adaptive. Opportunities to engage family, friends, cancer survivors, or health care professionals in 

frank discussions about fears, worries, or concerns may help AYAs re-experiencing cancer in a 

way that enhances their understanding of what happened to them and contributes to positive 

adaptation to life after cancer.
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INTRODUCTION

Historically, empirical investigations of psychosocial adjustment in adolescents and young 

adults with cancer (AYAs) have tended to emphasize a psychopathological response that 

includes mood disorders, anxiety, depression, and posttraumatic stress symptoms [1–5]. 

Life-threatening medical conditions, such as cancer, can negatively affect AYAs’ mental 

health and potential to achieve developmental tasks [6]. Symptoms of posttraumatic stress 

are commonly reported among young adult survivors of childhood cancer. For example, 

Hobbie and colleagues reported that 20.5% of their childhood cancer survivor population 

met criteria for lifetime posttraumatic stress disorder [1], and Kwak et al. reported that 39% 

and 44% of AYAs aged 14–39 years at diagnosis reported moderate to severe levels of 

posttraumatic stress at 6 and 12 months post-diagnosis, respectively [7]. An emerging body 

of literature, however, suggests that AYAs are also likely to report and describe ways in 

which cancer results in greater empathy and concern toward others, increased abilities to 

cope with tragedy, perceived benefits, personal growth, improved relationships, clarity of 

future plans, and health competence [8–11]. Barakat and colleagues reported that nearly 

85% of AYA survivors of childhood cancer reported at least one positive outcome from 

their cancer experience [8].

A diagnosis and treatment of cancer evidently results in both negative and positive 

consequences for AYA cancer patients. Yet, findings to date raise questions about the extent 

to which positive and negative consequences of cancer are related. Are AYAs who 

experience positive outcomes different from those who experience and report negative 

outcomes? Can AYAs experience and report both positive and negative outcomes? Is it 

possible to cluster or classify AYA cancer patients in such a way that allows us to identify 

risk factors associated with these outcomes and to predict which AYAs adapt and grow as a 

result of their experience and which ones suffer and require intensive clinical intervention 

and support? Answers to these questions will inform the development of psychosocial 
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support interventions that not only minimize the debilitating aspects of cancer but also 

promote conditions that facilitate AYAs’ abilities to cope with cancer and successfully 

achieve the developmental tasks of adolescence and young adulthood.

In coining the term “posttraumatic growth,” Tedeschi and Calhoun [12] theorized that 

positive outcomes resulting from trauma exposure, such as positive perceptions of oneself, 

emotional growth, improving relationships with others, and greater appreciation of life are 

predicated upon individuals appraising their experience as traumatic and distressing enough 

to shake fundamental life values and world views [13]. This conceptualization suggests that 

traumatic events may serve as a catalyst for the development of posttraumatic growth 

because stress facilitates individuals’ cognitive process for reconstructing their views of 

themselves, the world, and the future, which have been challenged by the traumatic events. 

In this perspective, the experience or perception of trauma exposure as distressing is a 

necessary but not sufficient precursor to experiencing and reporting growth or benefit. This 

suggests that perhaps posttraumatic stress and growth are related. Indeed, Barakat, Alderfer, 

and Kazak found that childhood cancer survivors’ reports of posttraumatic stress symptoms 

were positively correlated with posttraumatic growth [8].

The ability to bear a burden of stress and still report positive outcomes, however, may be 

finite. Notions of allostatic load suggest that individuals cannot bear a constant 

bombardment of distress without experiencing detrimental health outcomes [14]. At some 

point, adversity no longer translates into perceived or experienced benefit; thus, a potentially 

positive relationship becomes a curvilinear one. Such a curvilinear relationship between 

posttraumatic stress symptoms (avoidance and intrusive thoughts) and benefit finding have 

been observed in older adult breast cancer and lymphoma survivors [15, 16]. Others have 

reported similar curvilinear relationships between psychological benefits and traumatic 

exposure in adults of all ages, with perceived benefits being greatest at moderate levels of 

perceived traumatic distress, but lower at both low and high levels [17].

A final explanation of the relationship between posttraumatic stress and growth may be that 

the experiences and reports of positive and negative effects are independent. Some 

individuals exposed to trauma report both positive and negative effects of cancer, others 

report neither, and still others report low levels of stress and high levels of benefit, or vice-

versa. Data suggesting no significant relationship between distress and growth have been 

observed in empirical studies of adult cancer patients, as well [18–20].

Empirical studies of distress and growth among AYAs are few and limited by samples 

consisting of young people diagnosed as children, who at a young age of diagnosis are 

limited in their cognitive capacity to recall or derive meaning from their experience or in 

their ability to compare their psychological state after cancer to what it was before. The 

purpose of this paper is to examine and interpret the relationship of post-traumatic stress and 

post-traumatic growth in cancer patients who were diagnosed as adolescents and young 

adults, when cognitive capacities to evaluate the severity or traumatic nature of cancer is 

more matured. This information is important, as the development and implementation of 

comprehensive psychosocial support for AYAs requires attention to risk factors that 

exacerbate depression, anxiety, or psychological distress but also to factors that promote 
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positive adaptation, coping, resilience, and developmental growth. Understanding the 

relationship of growth and distress will help advance our understanding of cancer’s impact 

on the lives of AYAs, as well as further the theoretical development and understanding of 

the impact of trauma on young people’s lives.

METHOD

Design, Procedure, and Participants

A prospective longitudinal study was conducted to examine psychological distress, 

adaptation, health-related quality of life (HRQOL), and health service utilization over 2 

years in AYA patients recently diagnosed with cancer. Baseline data were collected within 

the first four months of diagnosis and subsequently at 6 and 12 months after the baseline 

survey. The current study focuses on assessments of posttraumatic stress and posttraumatic 

growth administered at 12-months following baseline recruitment. Eligibility criteria 

included patients aged 14–39 years (and anticipated to turn 15 years old during treatment), 

first diagnosis of any form of invasive cancer, and ability to read and understand English or 

Spanish. Participating institutions included three pediatric care institutions (Doernbecher 

Children’s Hospital, Portland, OR; Christus Santa Rosa Children’s Hospital, San Antonio, 

TX; Children’s Hospital, Los Angeles, CA) and 2 university-affiliated adult care medical 

institutions (Oregon Health and Sciences University Hospital, Portland, OR; Cancer 

Therapy and Research Center, University of Texas, San Antonio, TX). Research staff at 

each institution monitored clinic rosters and subsequently identified and approached a total 

of 286 eligible patients between March, 2008 and April, 2010. Fifty-eight patients did not 

provide consent, either because they refused participation or because physicians denied 

access to patients who were too sick to participate. An additional 12 AYAs did not return a 

completed survey after providing consent, and one died. Overall participation rate was 75% 

(n=215). Institutional Review Board approval was obtained from each participating site and 

coordinating center. Informed consent and/or assent was obtained from patients and parents. 

Additional methodological details are reported elsewhere [4, 21].

Measures

Posttraumatic growth was measured by the Posttraumatic Growth Inventory (PTGI) [12]. 

Twenty-one items were assessed on a 6-point ordinal scale ranging from 0 (no change at all) 

to 5 (very great change) for 5 subscales: new possibilities (5 items), relating to others (7 

items), personal strength (4 items), spiritual change (2 items), and appreciation of life (3 

items). Cancer diagnosis was stated in the question stem as the reference for endorsing 

items. Scores for each of the five subscales were derived by summing response values, and 

all items were totaled to determine an overall summated PTGI score, ranging from 0 to 105. 

Higher scores indicated greater growth. Cronbach’s alpha ranged from .84 to .91 for the 5 

subscales of the PTGI. Cronbach’s α was 0.95 for the overall score.

Posttraumatic stress symptoms were measured by the Posttraumatic Stress Diagnostic Scale 

(PDS) [22]. This measure contains 17 items covering three categories of DSM-IV indicators 

of post-traumatic stress disorder: (1) re-experiencing (5 items), (2) avoidance (7 items), and 

(3) arousal (5 items). Participants rated the frequency of each symptom in the past month 
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along a four-point Likert scale ranging from 0 to 3 (0 = not at all or only 1 time, 1 = once in 

a while, 2 = half of the time, and 3 = almost always). An overall PDS severity score was 

calculated by adding responses to items, ranging from 0 to 51. Subscale items were added to 

determine severity scores for re-experiencing, avoidance, and arousal. Higher scores 

indicated greater severity of symptoms. For this sample, Cronbach’s α was 0.92 for the 

overall severity, and 0.87 for re-experiencing, 0.84 for avoidance, and 0.76 for arousal.

Sociodemographic information, including gender, race, relationship/marital status, and age 

was reported by patients. Age at diagnosis was categorized into three groupings (14–17 

years, 18–25, 26–39) to approximate developmental life stages [23]. Clinical data obtained 

from medical charts included type of cancer and treatment status (on- vs. off-treatment) at 

survey administration. Surveillance Epidemiology and End Results (SEER) codes were used 

to categorize cancer type into severity of disease [24]. Three categories of severity of disease 

were generated: (1) diseases with expected five-year survival rates greater than 80% (e.g., 

testicular cancer, Hodgkin lymphoma); (2) diseases with expected five-year survival rates 

between 50–80% (e.g., osteosarcoma, non-Hodgkin lymphoma); (3) all other invasive 

malignancies with five-year survival rates less than 50% (e.g., leukemias) [25].

Analytic Strategy

Descriptive statistics and independent sample t-tests were used to summarize sample 

characteristics and responses to the PDS and PTGI. Using STATA v.11, results derived 

from a locally weighted scatterplot smoother (LOWESS) were used to examine the 

relationship between posttraumatic stress and posttraumatic growth [26]. The locally 

weighted scatterplot smoother permitted a fitting of nonparametric smoothing curves to the 

scatterplots without prior assumption of curve shapes (whether relationship would be linear 

or curvilinear). Based on the results of the locally weighted scatterplot smoother, linear and 

quadratic regression models were tested. To test for linear and curvilinear associations 

between posttraumatic stress and posttraumatic growth, PDS severity scores were mean-

centered and then squared to generate a quadratic term. Regressions of the linear and 

quadratic terms of the mean-centered PDS overall severity score on overall PTGI score was 

conducted, and included gender, race, relationship status, age, cancer severity, and treatment 

status as control variables. This procedure was then repeated for each of the individual PDS 

and PTGI subscales. Bonferroni corrections were applied for multiple comparisons. For 

PTGI total score and 5 subscales, level of statistical significance was set at 0.008 to adjust 

for multiple comparisons.

RESULTS

Descriptive Statistics

The demographic and clinical characteristics of 165 participants who completed surveys at 

12-month follow-up are summarized in Table 1. The overall and subscale scores for PTGI 

and PDS are displayed in Table 2. With few exceptions, overall PDS and PTGI scores and 

subscale scores did not vary by gender, race, relationship status, age, severity of disease, and 

treatment status at 12-month follow-up, after controlling for multiple comparisons (p<.008) 

(Table 2).
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Relationships between Post-traumatic Stress and Post-traumatic Growth

As seen in Figure 1, the dotted lines indicate the LOWESS fit, and the solid line represents 

the fit of the quadratic regression to the data. Neither the LOWESS procedure nor regression 

analyses generated evidence of a statistically significant linear or curvilinear relationship 

between overall PDS and PTGI scores. Scatterplots and multivariate analyses of the Re-

experiencing subscale of the PDS and two of the five PTGI subscales, however, suggested 

significant relationships after controlling for gender, race, relationship status, age, cancer 

severity, and treatment status. Results from linear and quadratic regression analyses suggest 

that the relationships between the Re-experiencing subscale of the PDS and 2 PTGI 

subscales (New Possibilities, Personal Strength) were statistically significant (Figure 1, 

Table 3). AYAs’ abilities to identify new possibilities and gain personal strength increased 

significantly as subjects reported higher levels of re-experiencing, but only up to a point, 

after which PTGI scores decreased as re-experiencing symptoms continued to increase. No 

other statistically significant relationships between PDS and PTGI subscales were observed 

after accounting for multiple comparisons and controlling for gender, race, relationship 

status, age, severity of disease, and treatment status.

DISCUSSION

This study examined the relationship between the reporting of posttraumatic stress 

symptoms and posttraumatic growth – the extent to which AYAs perceive their cancer 

experience as positively influential in their lives. The results indicated that overall PDS and 

PTGI scores are largely independent of each other and thus consistent with findings in 

previous studies of cancer patients [16, 27–29]. However, a more granular examination of 

the data, which involved looking at relationships among the respective subscales of these 

two measures of interest, suggests that some specific aspects of post-traumatic stress may 

relate in a curvilinear fashion to some specific domains of post-traumatic growth. In terms of 

new possibilities in life and personal growth, post-traumatic growth appeared related to, and 

perhaps predicated upon, experiencing some degree of distress associated with exposure to 

cancer. This interpretation is consistent with the theoretical perspective that one must 

necessarily perceive a situation or condition as traumatic in order to experience and 

subsequently report posttraumatic growth [13]. Furthermore, the curvilinear relationship 

observed here suggests that at some point symptoms of distress – in this case re-

experiencing -- become too burdensome and may impede the cognitive processes necessary 

for resilience or achievement of posttraumatic growth.

A psychopathological model applied to cancer survivorship suggests that re-experiencing is 

debilitating, and potentially indicative of a psychiatric disorder – post-traumatic stress 

disorder. However, other theoretical models of adjustment to trauma, and to cancer 

specifically, suggest that re-experiencing, vis-a-vis intrusive symptoms, intrusive ideation, 

or rumination, reintroduces memories related to trauma and may be a necessary precursor 

for establishing meaning, understanding the effect of trauma (i.e., cancer) on one’s life, or 

experiencing personal growth [20, 30, 31]. Indeed, psychotherapeutic approaches to the 

treatment of posttraumatic stress disorder involve stimulating patients’ memories and re-

exposing them as a means of developing a cognitive adaptive response. So, hypothesizing 
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the existence of a curvilinear relationship between re-experiencing symptoms and growth 

supports the assumption that certain levels of stress related to trauma are required to develop 

enough growth to challenge existing schemes of views on the self and the world. However, 

if stress symptoms or physical health problems become overwhelming to patients, this may 

impede potentials for growth or ability to derive meaning from the experience [30].

Psychosocial support interventions are predicated on the need to minimize psychiatric 

symptoms and negative psychological response to cancer. Yet, comprehensive approaches to 

psychosocial support require knowledge of conditions that not only exacerbate negative 

outcomes but also promote positive adaptation and coping capability [32, 33]. Systematic 

reviews of posttraumatic growth and its relationship to mental health suggests a potential 

adaptive significance of posttraumatic growth [19] and that benefit finding may be an 

outcome of interest in its own right, in that it reflects a positive outcome and not just a mere 

lack of distress [18]. Promoting posttraumatic growth and/or benefit finding as a cognitive 

process could potentially induce better coping with the demands of disease and treatment, 

and thus improve quality of life and adherence to therapy for AYAs, who represent an at-

risk population when it comes to adherence [34].

To our knowledge, this study is the first to report on post-traumatic growth outcomes and its 

relationship to posttraumatic stress in a population of young people diagnosed with cancer in 

adolescence or young adulthood and contributes to advancing our knowledge about the 

relationship between posttraumatic stress and growth by using a multi-institutional sample 

of moderate size. Yet, we acknowledge several limitations of this investigation. First, we 

acknowledge that the relationship between posttraumatic growth and posttraumatic stress 

may change beyond 12-months and that additional insights can accrue from examining more 

distal time points; however, the insights gained from this analysis are highly relevant to 

understanding relationships between posttraumatic growth and posttraumatic stress. Second, 

the statistically significant relationships observed are perhaps muted given the low mean 

scores and relatively low variability for posttraumatic stress symptom severity, the 

subsequent low proportion of variance explained by the multivariate models, and the 

adjustment for multiple comparisons. It is possible that the items operationalizing re-

experiencing symptoms of posttraumatic stress are only suggestive of, but not fully 

capturing the conceptual totality of, rumination -- a psychological construct representing 

both positive and negative cognitive responses. Alternatively, the relationship between 

posttraumatic stress and growth may indeed be non-existent, although recent studies report 

that deliberate rumination predicts posttraumatic growth whereas uncontrolled or intrusive 

rumination does not [20, 35]. Including measures that operationalize post-traumatic stress 

response to cancer as a cognitive process rather than an outcome may better explain why 

only re-experiencing symptoms are related to posttraumatic growth in AYAs with cancer. 

We also acknowledge that low mean PDS scores and sample size may have restricted our 

power to detect significant linear relationships between posttraumatic stress and growth. 

Unfortunately, we are unable to adequately test sample representativeness by comparing 

symptom scores observed here to other published studies of posttraumatic stress in young 

adult cancer survivors due to differences in instrumentation and analytic procedures and the 

fact that those samples consist of long-term survivors of childhood cancer and not young 

people diagnosed with cancer as adolescents or young adults [1, 5].
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Despite limitations, this study provided informative data on the relationship between 

posttraumatic stress and posttraumatic growth in AYA patients with cancer. Results of the 

study suggest a need for revisiting re-experiencing solely as an indicator of psychiatric 

symptomatology and examine its potentially adaptive nature. For example, young cancer 

survivors worry about their health [36], and worrying about one’s health can be considered 

in pathological terms and necessitating psychological treatment or intervention. However, 

identification of worry may also be an opportunity for engagement and reframing around 

promoting positive health behaviors, adhering to therapy, maintaining post-treatment 

surveillance and long-term follow-up. Opportunities to engage family, friends, other young 

adult cancer survivors, or health care professionals in frank discussions about their fears, 

worries, or concerns may help AYAs re-experience cancer in a way that enhances their 

understanding of what happened to them and contributes to personal growth and positive 

adaptation to life after cancer. Future research is needed to examine the efficacy of 

cognitive-behavioral and exposure-based therapies that utilize re-experiencing as a process 

by which growth after trauma is facilitated. In addition, future investigation of peer support 

programs aimed at promoting positive growth post-cancer is needed. Lastly, it will be 

important to further investigate and identify the threshold by which distress symptoms 

become too great and potentials for growth and meaning-making are exceeded.
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Figure 1. 
Lowess curves demonstrating the relationship between Posttraumatic Stress and 

Posttraumatic Growth
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Table 1

Sociodemographic and clinical characteristics of participants (n=165)

Mean age at baseline (s.d.), years 22.8 (8.8)

Gender

Female 76 (46.1%)

Male 89 (53.9%)

Race

White/Caucasian 74 (45.4%)

Hispanic/Latino 71 (43.6%)

Others 18 (11.0%)

Relationship status at 12 months

Married/partnered 60 (37.3%)

Not married/partnered 101 (62.7%)

Age group at diagnosis (baseline)

13–17 years 78 (47.3%)

18–25 years 32 (19.4%)

26–39 years 55(33.3%)

Type of cancer (baseline)

Hodgkin's disease 19 (11.5%)

Non-Hodgkin's lymphoma 12 (7.3%)

Testicular cancer 8 (4.9%)

Female reproductive cancers 4 (2.4%)

Soft-tissue sarcoma 19 (11.5%)

Brain 13 (7.8%)

Leukemia 43 (26.1%)

Other carcinomas 13 (7.9%)

Breast 13 (7.9%)

Bone tumors 21 (12.7%)

Severity of disease

less than 50% survival rate 54(32.7%)

50–80% survival rate 67(40.6%)

80% + survival rate 44 (26.7%)

Treatment status at 12 months

Stop treatment 85 (51.5%)

On active treatment 80 (48.5%)

s.d. = standard deviation
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Table 3

Hierarchical linear regression predicitig PTG subscale scores (n=157)

New possibilities
β(p)

Personal strength
β(p)

Re-experiencing linear term 0.47 (.04) 0.46 (.007)

Re-experiencing quadratic term −0.10 (.008) −0.08 (.005)

Gender (1=male) −1.30 (.24) −0.44 (.58)

Race (1=non=white) 3.26 (.005) 0.43 (.60)

Relationship status (1=yes) 2.00 (.13) 1.44 (.14)

Age group (18–25 yrs)* −0.77 (.62) −0.84 (.46)

Age group (26–39 yrs)* −3.08 (.04) −1.94 (.08)

50% –80% survival** −0.21 (.87) 1.06 (.26)

80% –100% survival** −0.21 (.89) 0.22 (.84)

Treatment status (1=on treatment) −2.02 (.07) −0.62 (.44)

  R2 0.152 .100

All figures are unstandardized beta coefficients

Level of statistical significance set at 0.008 to adjust for multiple comparisons

*
Referent group is “aged 14–17 yrs”;

**
Referent group is “<50% survival”
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