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To examine cancer‐related worry in adolescent and young adult (AYA)

cancer survivors and its relationship with posttraumatic growth over time, as the relationship between these constructs has not been assessed longitudinally in this
population.
Methods:

A total of 153 AYA cancer survivors completed measures of cancer‐

related worry and posttraumatic growth 3 times across approximately 1 year. Descriptive statistics were calculated for cancer‐related worry items, and mixed‐effects
modeling assessed the relationship between cancer‐related worry and posttraumatic
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growth.
Results:

Most participants reported at least moderate cancer‐related worry in at

least 1 area at each assessment (88.2‐93.9% across time points). Worry about future
health was the most prevalent concern (65.4%‐83.7% across time points). Cancer‐
related worry was positively related to posttraumatic growth in the mixed‐effects
model. However, post hoc analyses indicated that cancer‐related worry and posttraumatic growth were modestly related; there was no evidence that either construct
predicted the other over time.
Conclusions:

Cancer‐related worry appears to be a common psychosocial outcome

in AYA cancer survivors. However, cancer‐related worry appears to be only modestly
related to the development of posttraumatic growth, implying that these may be independent constructs despite theoretical literature suggesting that posttraumatic
growth may stem from posttraumatic distress. Thus, it is necessary to assess AYA survivors for cancer‐related worry and posttraumatic growth, and develop interventions
to target cancer‐related worry and foster posttraumatic growth.
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B A CKG R O U N D

disrupts important developmental tasks, such as education, career pursuits, social relationships, romantic relationships, and plans to start a

Approximately 70 000 adolescents and young adults (AYAs) are diag-

family. The necessity to rely upon others for help during a time typi-

nosed with cancer in the United States each year,1 and a substantial

cally marked by increasing individuation and identity development

number of these AYAs will become long‐term survivors.2 AYA cancer

has the potential to have long‐lasting psychosocial implications. AYA

intersects with a key period in psychosocial development

Psycho‐Oncology. 2018;27:2155–2164.

3-5

and often

cancer survivors report a range of psychosocial concerns that are
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unique to this age group, and they experience complex challenges

posttraumatic growth have reported conflicting results. Two studies

relating to the transition to survivorship.6 Therefore, it is essential to

have indicated a positive relationship between posttraumatic stress

examine psychosocial outcomes specific to this population in order

symptoms and posttraumatic growth.9,18 By contrast, 1 study found

to develop interventions to alleviate distress and foster positive psy-

a modest negative relationship between posttraumatic growth and

chological adaptation following treatment for cancer diagnosed during

perceived stress,16 and another found a negative relationship between

adolescence or young adulthood. For the purposes of this paper, AYAs

posttraumatic growth and depression.18 Additionally, 2 studies found

were defined as 15‐ to 25‐year‐old off‐treatment survivors of cancer

no relationship between posttraumatic stress symptoms and posttrau-

diagnosed between the ages of 14 and 21.

matic growth, suggesting that perhaps these phenomena are largely
independent constructs.19,20 However, 1 study reported a curvilinear

1.1

relationship between re‐experiencing symptoms of PTSD and 2 facets

Posttraumatic growth

|

of posttraumatic growth: new possibilities and personal strengths, such

Posttraumatic growth is defined as experiencing positive psychologi-

that individuals reporting moderate levels of re‐experiencing reported

7

higher levels of posttraumatic growth than individuals reporting high

In the theoretical literature about posttraumatic growth, Tedeschi and

levels of re‐experiencing.21 The findings suggesting the possibility of

cal and psychosocial change as a result of a traumatic life experience.
7

Calhoun broadly identify trauma according to Janoff‐Bulmann's con-

a curvilinear relationship between posttraumatic distress and posttrau-

ceptualization that trauma is a set of circumstances that significantly

matic growth are consistent with findings presented in the broader

challenge an individual's adaptive resources, while also disrupting

posttraumatic growth literature.22

the individual's understanding of the world and his or her place in

The conflicting literature in this area contains several limitations.

the world.8 The theory of posttraumatic growth posits that good

First, the vast majority of studies examine only posttraumatic stress

can come from suffering and can manifest in many ways, including

symptoms, whereas the theoretical literature defines posttraumatic

an increased appreciation for life, developing more meaningful inter-

distress more broadly to include other forms of distress.7 Therefore,

personal relationships, a greater sense of personal strength, reorgani-

it is possible that posttraumatic stress symptoms are not the most

zation of priorities, and a richer existential/spiritual life. Posttraumatic

thorough examination of posttraumatic distress and should be broad-

growth appears to be a common phenomenon among AYA cancer

ened. Second, most studies assessed only linear relationships between

survivors, particularly in the areas of relationships with family and

posttraumatic distress and posttraumatic growth when there is

peers, future life plans/goals, and health competence.9-11 AYAs may

evidence that the relationship between these constructs may be

be particularly primed to experience posttraumatic growth because

quadratic, due to a curvilinear relationship.21,22 Additional research is

the self‐exploration inherent in identity development during this

needed to explore these limitations.

12

phase

could lend itself to effective integration of the cancer experi-

ence into one's sense of self.
A review of posttraumatic growth and related constructs across a

1.2

|

Cancer‐related worry

range of traumatic events, including serious medical conditions, found

Worry is a form of distress that has been defined as a cognitive pro-

that individuals who experience posttraumatic growth after a traumatic

cess in which people feel anxious due to concerns regarding uncer-

event report lower distress levels over time.13 Therefore, it is important

tainty about the future and the possibility of negative events.23 In

to examine the processes that contribute to the development of post-

qualitative studies, AYA survivors have described concerns about fer-

traumatic growth in cancer survivors, particularly individuals diagnosed

tility, the possibility of recurrence, late effects of treatment, finances,

during adolescence or young adulthood. Posttraumatic growth has

employment options, and the transition to more independent life after

been linked to a variety of factors, such as resilience, social support,

treatment completion.24-26 In 1 study, investigators assessed cancer‐

14-17

However, Tedeschi and Calhoun theorized that dis-

related worry in a Canadian sample of AYA survivors of pediatric can-

tress following trauma is the primary driver of posttraumatic growth

cer as part of a scale development project.27,28 This study found that

because posttraumatic growth results from psychological processing

more than half of survivors were worried about their risk of late

that occurs during distressed rumination about a highly negative life

effects of their cancer treatment, while slightly less than half the sam-

event.7 They propose that posttraumatic growth develops as individ-

ple worried about fertility, risk of recurrence, or risk of developing a

uals attempt to manage their distress and adapt to new circumstances

new cancer. Almost half of the participants reported that cancer was

and optimism.

created by the traumatic event. In this theory, the term “posttraumatic

always at the back of their minds, and a small portion of survivors

distress” is not limited to the symptoms of posttraumatic stress disor-

reported worrying about cancer every day. Females reported more

der, but rather, includes any form of distress that could occur following

worry than males, and survivors who had received more intensive

a traumatic event, such as depression, anxiety, and worry. Thus, in this

treatment worried more than those who received less intensive treat-

paper, the term posttraumatic distress will be used to encompass the

ment. Additionally, about one third of the sample reported worrying

broad range of distress that could occur following a traumatic event,

about the risk of developing a new cancer or about fertility when they

whereas the term posttraumatic stress symptoms will be used to

were not at high risk for those effects. Another quantitative study

describe symptoms specifically associated with posttraumatic stress

indicated that substantial numbers of AYAs with, or in remission from,

disorder (PTSD).

cancer have worries about death and dying.29

Within pediatric and young adult oncology, studies examining

Although such worries are common among cancer survivors of all

the potential relationship between posttraumatic distress and

ages, they may be particularly acute for individuals who experience
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them in emerging adulthood, a time when people typically work toward

included (1) current age 15‐25; (2) first cancer diagnosis at age 14‐21;

financial stability, consider starting families, and become more indepen-

(3) at least 6 months post‐treatment; (4) able to provide consent if

dent through career and educational pursuits. The worries described by

aged 18 or older, or able to provide assent in combination with paren-

AYA cancer survivors reflect Tedeschi and Calhoun's proposed process

tal consent if under the age of 18; and (5) English‐speaking. Survivors

7

of re‐evaluating one's view of oneself and one's place in the world.

with cognitive impairment, as identified by their primary physicians,

AYA survivors' worries indicate the process of learning to live in a world

were excluded if the impairment was severe enough to preclude them

where perhaps they cannot have their own biological children through

from being able to provide informed consent/assent or complete the

natural means, if at all; a world where they may feel like perpetual

study assessments.

patients due to late effects of treatment and the possibility of recur-

Eligible survivors received a letter from the principal investigator

rence; a world where their financial and career trajectories are thrown

outlining the purpose of the study and inviting their participation.

off track. As such, these worries should be considered as potential

The letter was accompanied by an informed consent document, sam-

drivers of the development of posttraumatic growth.

ple questionnaire, and a postage‐paid envelope to return all completed

Despite its prevalence in the qualitative literature, quantitative

documents. A research assistant contacted survivors (or their parents,

information about cancer‐related worry is limited. Most studies address-

in the case of minors) by phone if they had not responded to the letter

ing AYAs' cancer‐related worries describe their relationship to other

within 2 weeks and obtained informed consent from interested survi-

outcomes without including descriptive information about cancer‐

vors above the age of 18, and assent and parental consent for survi-

30,31

related worry,

and these studies typically include current AYAs

vors younger than 18. Assessments took place by phone or through

who were diagnosed at any age, rather than those diagnosed specifically

a paper survey sent either by mail or secure email by a trained

27,28,30-32

Thus, it is important

research assistant. Participants were assessed at 3 time points, which

to report descriptive information about the prevalence of cancer‐related

were scheduled approximately 6 to 8 months apart. This time period

worries in survivors of cancer diagnosed in adolescence or young adult-

was chosen because it was considered appropriate for assessment of

hood, as this is a unique period of psychosocial development.3-5

subtle changes over time. All measures utilized for this study were

during adolescence or young adulthood.

administered at all time points.

2

AIMS AND HYPOTHESES

|

3.2

Participants

|

The aims of this study were to use quantitative methods to describe

A total of 453 AYAs were screened for eligibility, and 382 were deter-

AYAs' cancer‐related worries and to longitudinally examine the rela-

mined to be eligible. The study team was able to contact 221 survi-

tionship cancer‐related worry may have with posttraumatic growth.

vors. Sixty‐eight survivors declined to participate. For survivors who

With regard to the first aim, it was predicted that the majority of sur-

provided a refusal reason, reasons included: too busy (n = 15), not

vivors would report at least moderate cancer‐related worry in at least

interested (n = 22), not comfortable (n = 16), and privacy concerns

1 domain (eg, fertility concerns, fear of recurrence, worry when

(n = 1). The final sample consists of 153 survivors. Participants had

attending cancer‐related follow‐up visits), with few survivors indicat-

an average age of 21.8 years (SD = 2.6 years; Range = 16.2‐25.9 years)

ing worry across all measured domains. This prediction was based on

at study enrollment; 58.2% were male (n = 89), and 86.9% were non‐

the prominence of cancer‐related worry as an emergent theme in

Hispanic White (n = 133). See Table 1 for demographic and medical

24-26,33,34

the qualitative literature (eg,

28

survivors of pediatric cancer.

) and prior research with AYA

characteristics of the sample.

For the second aim, it was predicted

Analysis of available demographic information for non‐participants

that individuals reporting moderate levels of cancer‐related worry

showed that the sample did not differ from non‐participants with regard

would experience more posttraumatic growth over time than either

to diagnosis, gender, or time since treatment completion. However,

those reporting low cancer‐related worry or those reporting high

there were significant differences with regard to age. At the time of

levels of cancer‐related worry, thus resulting in a quadratic relation-

baseline or refusal, participants were significantly older than non‐

ship between cancer‐related worry and posttraumatic growth. This

participants, who had a mean age of 20.5 (SD = 3.0), (t (219) = 3.28,

hypothesis was based on the literature suggesting a quadratic relation-

P = .001). Participants were also older than non‐participants (M = 16.2,

ship between posttraumatic distress and posttraumatic growth.21,22

SD = 1.8) at time of diagnosis, (t (212) = 2.24, P = .03). Given the cited
reasons for refusal and the significant age difference between partici-

3
3.1

METHODS

|

|

Procedure

This project is part of a larger study at a large urban medical center
investigating identity development in AYA survivors of cancer diag-

pants and non‐participants, it appears that younger AYA survivors may
have been less interested in participating in research and had more time
constraints prohibiting participation than older AYA survivors.

3.3

Measures

|

Demographic variables

nosed during adolescence or young adulthood. Following approval

3.3.1

by the Institutional Review Board at Memorial Sloan Kettering Cancer

Sociodemographic information was collected by participant self‐report

Center (Protocol #09‐001), potential participants were identified

and through review of medical records. Disease and treatment infor-

through the hospital's medical records database. Participants' eligibility

mation were obtained from survivors' medical records.

|
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Demographic and medical characteristics (n = 153)
N (%) or Variable Mean (SD; Range)

Age at baseline (years)

21.8 (2.6; 16‐25)

Age at diagnosis (years)

16.8 (1.9; 14 – 20)

Time since diagnosis (months)

54.4 (24.8; 10 – 120)

Time since treatment completion (months)

44.1 (24.2; 6 – 100)

Gender
Male

89 (58.2)

Female

64 (41.8)

Race/ethnicity
White

140 (91.5)

Black/African American

6 (3.9)

American Indian/Alaska native

2 (1.3)

Asian/Pacific islander

2 (1.3)

Other

3 (2.0)

Current grade in school if a student
10th grade

1 (.9)

11th grade

3 (2.8)

th

12 grade

9 (8.5)

2 yr college

7 (6.6)

4 yr college

70 (66.0)

Graduate school

10 (9.4)

Other

6 (5.7)

Highest grade completed if not a student
12th grade

4 (8.5)

Some of a 2 yr college

1 (2.1)

Graduated from a 2 yr college

3 (6.4)

Some of a 4 yr college
Graduated from a 4 yr college

6 (12.8)
28 (59.6)

Completed graduate school

2 (4.3)

Completed training other than college

1 (2.1)

Other

2 (4.3)

Employment status
Employed (full time)

44 (28.8)

Employed (part time)

49 (32.0)

On leave/disability

2 (1.3)

Unemployed but looking

23 (15.0)

Unemployed not looking

34 (22.2)

Other

1 (0.7)

Diagnosis
Carcinoma

1 (0.7)

Germ cell

23 (15.0)

Leukemia

9 (5.9)

Lymphoma

52 (34.0)

Sarcoma

38 (24.8)

Other

30 (19.6)

Treatment
Chemotherapy
Radiation therapy

118 (77.1)
65 (42.5)

Surgery

121 (79.1)

Multimodal

112 (73.2)

MCDONNELL
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Posttraumatic growth

indicated by a score of 4 out of 5. Finally, the number of worries

Posttraumatic growth was assessed using the Posttraumatic Growth

endorsed was calculated for each participant.

a 21‐item scale assessing positive outcomes

Mixed‐effects modeling was used to assess the relationship

reported by people who have experienced traumatic events. Areas

between cancer‐related worry and posttraumatic growth across the

assessed by the PTGI include relating to others, new possibilities, per-

3 time points.39 This longitudinal analysis is robust in its approach

35

Inventory (PTGI),

sonal strength, spiritual change, and appreciation of life. Items are

toward missing data, as it accounts for intra‐individual outcome

rated on a 6‐point Likert scale ranging from 0 = I did not experience this

correlations resulting from repeated assessments, and it allows the

to 5 = I experienced this change to a very great degree. The total score is

number of repeated assessments to vary across individuals. Schwartz's

the sum of all items, and the subscale scores are the sum of all items

Bayesian Criterion (BIC) was examined for posttraumatic growth to

included in the subscale. The phrase, “as a result of my cancer diagnosis

assess the nature of change of posttraumatic growth over time. Given

and/or treatment” was added to instructions to tailor the scale to the

the wide range of variables that have been associated with the current

cancer experience. The PTGI has demonstrated good convergent and

variables of interest in the existing literature, all demographic, disease,

construct validity, as well as good reliability (overall α = .90, factors

and treatment‐related variables that were significantly correlated with

ranged from .67 to .85). In this sample, all subscales showed significant

either cancer‐related worry or posttraumatic growth at any time point

moderate‐high correlations with one another (r = .41 to .72) and the

were regressed on posttraumatic growth, and a backward elimination

total score showed good reliability (α = .94 at baseline); therefore,

process was used in which the variable with the highest P‐value was

the total score was used in all analyses.

eliminated at each step until only variables with P‐values less than or
equal to .05 were remained. Remaining variables were entered as

3.3.3

|

covariates in the final model predicting posttraumatic growth from

Cancer‐related worry

As no scale measuring cancer‐related worry had been published at the
time this data was collected, the research team developed a preliminary cancer‐related worry scale. The research team developed 7 individual items assessing cancer‐related worries pertinent to AYAs (see
Appendix A). As recommended by Streiner, Norman, and Cairney,

36

cancer‐related worry and cancer‐related worry × time. Potential
covariates assessed included gender, chemotherapy, radiation therapy,
surgery, current age, age at diagnosis, and time since diagnosis. The
intercept was entered as a random effect, and all predictor variables
were entered as fixed effects.

these questions were developed from an earlier qualitative phase
of this study in which 26 semi‐structured individual interviews

4

RESULTS

|

(90 minutes in length) and 4 focus groups (n = 17) were conducted
by a combination of a trained research assistant, a qualitative methods
specialist, and the principal investigator. Interviews and focus groups

4.1

|

Missing data

utilized interview guides containing topics and probes developed

All 153 survivors completed the baseline questionnaire, 121 survivors

based on themes derived from the literature and clinical practice

completed questionnaires at Time 2 and 119 survivors completed

(JSF). Interviews were audio‐recorded, transcribed, and imported into

questionnaires at Time 3. Participants who completed all 3 assess-

ATLAS.ti as part of the larger study, and analyses were guided by

ments did not differ significantly from those who completed 1 to 2

grounded theory and thematic content with an inductive data‐driven

assessments with regard to gender, ethnicity, diagnosis, current age,

approach. Interviews were independently coded by 4 trained coders.

age at diagnosis, time since diagnosis, time since completing treat-

For more detailed information on the qualitative part of the study,

ment, treatment type, baseline cancer‐related worry score, or baseline

see Barnett, Shuk, Conway, Ford

37

38

and Benedict, Shuk, Ford.

The

posttraumatic growth score.

resulting items fell into 5 domains: worry about recurrence, general
worry about future health, worry about fertility, sense of vulnerability,

4.2

|

Aim 1: Description of cancer‐related worries

and experiencing distress due to reminders of the cancer experience.
When appropriate, items were reverse scored so higher scores would
indicate greater distress. Items 3 and 4 were reverse scores of the
same general idea (worry about future health) and responses were
highly correlated (r = .59; P < .001 at baseline); therefore, they were
combined into 1 item by calculating the mean of the 2 items after
score reversal. Items were then summed to create a total cancer‐
related worry score (possible range 5‐26). The cancer‐related worry
scale had acceptable reliability at Times 1 (α = .70) and 2 (α = .74),
and approached acceptable reliability at Time 3 (α = .62).

Mean cancer‐related worry scores across the 3 time points were
14.59 (SD = 4.38), 14.47 (SD = 4.27), and 14.56 (SD = 3.94), respectively. Descriptive statistics for items included in the total cancer‐
related worry score are presented in Table 2. Worry about future
health was the most prevalent concern across all time points, with
means ranging from 4.03 to 4.16 and a modal score of 4 (moderate
disagreement with not worrying about future health) on a scale of 1
to 5 at all time points. The majority of participants (65.4%‐83.7%
across all time points) reported at least moderate worry about their
future health and how their cancer treatment may affect their health

3.4

|

Analysis plan

as they get older. The prevalence of other worries ranged from
27.5% to 47.4% across the 3 time points. The majority of participants

Means and standard deviations were calculated for all cancer‐related

endorsed moderate cancer‐related worry in 1 to 3 domains at each

worry items. The percentage of participants indicating at least moder-

time point. The number of participants not endorsing at least moder-

ate distress on each item was also calculated. Moderate distress was

ate cancer‐related worry in any domain ranged from 6.1% to 11.8%

2160
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Descriptive information for cancer‐related worry items
Mean
(SD)
Mode T1

%≥
Moderate
Distress T1

Mean
(SD)
Mode T2

%≥
Moderate
Distress T2

Mean
(SD)
Mode T3

%≥
Moderate
Distress T3

1. I come across things in my everyday life that remind
me of certain aspects of my cancer experience and
make me anxious and/or upset. a

2.72 (1.28) 4

32.7%

2.65 (1.27) 2

31.1%

2.57 (1.17) 2

27.5%

2. Having had cancer has made me feel that I am
vulnerable and that bad things can happen to me at
any time. a

2.80 (1.34) 2

35.1%

2.76 (1.30) 2

32.7%

3.02 (1.31) 4

47.4%

3. I worry about how receiving cancer treatment may
affect my health as I get older. a

3.60 (1.25) 4

65.4%

3.77 (1.17) 4

72.3%

3.78 (1.15) 4

74.2%

4. I don't worry about my future health.

4.14 (1.07) 5

77.7%

4.03 (1.04) 4

79.8%

4.16 (.98) 5

83.7%

5. I worry about the effect that cancer has had on my
fertility and my ability to have children. a

2.90 (1.43) 3

34.0%

2.95 (1.21) 3

33.6%

2.97 (1.28) 3

35.4%

6. How often do you feel anxious or worried about
getting cancer again (responses 1‐6)? a

2.28 (1.46) 3

45.4%

2.21 (1.34) 2

41.9%

2.15 (1.34) 2

38.6%

Items Included in Total Cancer‐Related Worry Score

Note: Moderate distress indicated by a score of 4 (Moderately Agree/Moderately Disagree/Often/Monthly)
a

Reverse scored so higher scores indicate higher distress.

across the 3 time points, and the number of participants endorsing at

4.3.1

|

Post hoc analyses

least moderate cancer‐related worry in all 5 domains ranged from

To further understand the relationship between cancer‐related worry

5.0% to 12.6%.

and posttraumatic growth across the 3 time points, cross‐lagged correlations were calculated, partialling out the effect of demographic,

4.3
Aim 2: The relationship between cancer‐related
worry and posttraumatic growth
|

disease, and treatment variables that were included in the primary
analyses (see Figure 1). Contrary to expectations, initial posttraumatic
growth appeared to predict cancer‐related worry over time, as Time 2

Mean posttraumatic growth scores across the 3 time points were

posttraumatic growth was modestly, but significantly, positively corre-

68.25 (SD = 20.19), 66.50 (SD = 17.92), and 66.16 (SD = 18.85),

lated with Time 3 cancer‐related worry (r = .20, P = .05). However,

respectively. Based on a comparison of BIC for linear (BIC = 3065.52)

Fisher z‐transformations indicated that there was not a significant dif-

and quadratic (BIC = 3070.07) models, it was determined that a linear

ference in the magnitude of the correlations for posttraumatic growth

model best described the change in posttraumatic growth over time

predicting cancer‐related worry and the correlations for cancer‐related

and the quadratic time term was not included in the final model. Esti-

worry predicting posttraumatic growth.

mates of fixed effects are presented in Table 3. Cancer‐related worry

Additionally, bivariate correlations were conducted to more

had a significant, positive effect on change in posttraumatic growth

fully understand the effects of covariates on cancer‐related worry.

(P = .01), and time had a significant, negative effect (P = .02). The can-

Cancer‐related worry was modestly, but significantly, negatively

cer‐related worry × time effect was not significant (P = .25), indicating

related to time since diagnosis and time since completing treatment

that change in cancer‐related worry over time did not predict post-

at all time points (r's = −.20 to −.30; p's = .002 to. 021) with the excep-

traumatic growth. Age at diagnosis showed a significant, negative

tion of the relationship between worry and time since diagnosis at

effect (P < .001), and a history of chemotherapy treatment had a sig-

Time 3 (P > .05). There was little indication of a relationship between

nificant positive effect (P = .01). The effects of gender and surgical

age at diagnosis and cancer‐related worry, with a modest significant

treatment did not remain significant after adding cancer‐related worry
to the model.

TABLE 3 Mixed effects model predicting posttraumatic growth from
total cancer‐related worry score
Variable
Cancer‐related worry

Estimate

t

P Value

.61

.25

2.49

.01

−.96

.41

−2.34

.02

Male gender

−5.13

2.67

−1.92

.06

Age at diagnosisb

−2.99

.68

−4.41

<.001

Timea

Chemotherapy

8.42

3.16

2.67

.01

Surgery

.40

.23

1.72

.09

Cancer‐related worry × time

.03

.03

1.16

.25

a

In months.

b

SE

Centered to create a meaningful intercept.

FIGURE 1 Cross‐lagged partial correlations between cancer‐related
worry and posttraumatic growth (PTG) *P ≤ .05; **P ≤ .01;
***P ≤ .001. Note: The following variables were partialled out:
Gender, age at diagnosis, chemotherapy treatment, surgery
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correlation emerging only at Time 1 (r = .20, P = .02). Cancer‐related

cancer‐related worry and posttraumatic growth over time, and there

worry was also not associated with age at baseline. Similarly, posttrau-

was no significant difference between the effect of cancer‐related

matic growth was not significantly related to time since diagnosis or

worry on posttraumatic growth and the effect of posttraumatic

time since treatment completion.

growth on worry. Thus, it appears that cancer‐related worry and posttraumatic growth may be independent constructs in this population, a
hypothesis that has also been proposed in reference to the relation-

5

|

C O N CL U S I O N S

ship between posttraumatic stress symptoms and posttraumatic
growth.19,20

Although cancer‐related worry is commonly discussed in the qualita-

In this context, it is possible that a different theory of managing

tive literature,24,26,33 it has rarely been examined quantitatively in

stressful life events may better capture the experience of AYA cancer

the AYA population. Similarly, posttraumatic growth is a documented

survivors. For example, the Social‐Cognitive Transition Model of

phenomenon among various groups of trauma survivors, including

Adjustment42 draws upon social‐cognitive theories (eg, Tedeschi and

AYA cancer survivors,

9-11

yet little is understood about its theorized
7

Calhoun7) and coping theory43 to explain positive and negative adap-

relationship with posttraumatic distress in this population. This study

tations to cancer that occur within the context of a person's pre‐

is one of the first to quantitatively describe cancer‐related worry in

developed beliefs and current environment. This theory identifies

this population and the first to examine the relationship between can-

several domains that are commonly challenged by a cancer diagnosis,

cer‐related worry and posttraumatic growth. This is also the first study

each of which could result in a positive transition (eg, posttraumatic

to examine the relationship between posttraumatic growth and post-

growth) or a negative transition (eg, distress). Identified domains

traumatic distress longitudinally in this population.

include life trajectory, self‐control, self‐worth, attachments, and spiri-

As hypothesized, cancer‐related worry was prevalent in this sam-

tual/existential life. Challenges to different domains could result in dif-

ple and few participants endorsed cancer‐related worry in all domains.

ferent outcomes (ie, positive transitions versus negative transitions)

These results tentatively confirm qualitative evidence that cancer‐

depending upon the person's pre‐determined beliefs about a particular

related worry is a common psychosocial outcome for AYAs following

domain and the environment's response to the effect of cancer on

treatment completion,24-26 and that most survivors do not experience

that particular domain. This theory allows for the co‐occurrence of

40

However, each of the worries assessed

distress and posttraumatic growth without tying these concepts to

was endorsed by sizeable portions of the sample, suggesting that

one another in a causal fashion. Thus, the Social‐Cognitive Transition

AYAs experience a range of cancer‐related worries, with concerns

Model of Adjustment may better account for the findings of the

about future health emerging as a prominent concern. These results

current study.

all cancer‐related worries.

Alternatively, it is possible that results were affected by the timing

are relatively consistent with the worries reported by AYA survivors
of pediatric cancer.28

of assessments. Perhaps a relationship between cancer‐related worry

In the mixed‐effects model, cancer‐related worry was a signifi-

and posttraumatic growth would have emerged had assessments

cant predictor of posttraumatic growth across the 3 time points, as

begun shortly after diagnosis or treatment completion, allowing for

hypothesized. However, contrary to existing evidence that the rela-

examination of how these constructs unfolded over time from an

tionship between posttraumatic distress and posttraumatic growth

earlier baseline.

may be quadratic,22 a linear model was the best fit for the relationship between cancer‐related worry and posttraumatic growth in this
sample. Therefore, the results of the mixed‐effects model initially

5.1

|

Study limitations

appeared to support Tedeschi and Calhoun's theory that posttrau-

This study was limited by a relatively small sample and high rates of

matic growth stems from cognitive processing that takes place

missing data, which are common challenges of working with this

during distressed rumination with higher levels of distress predicting

population, particularly with regard to longitudinal assessments. It is

7

higher levels of posttraumatic growth. It is notable that in this sam-

possible that a larger sample would have allowed for the emergence

ple, age at diagnosis was the strongest predictor of posttraumatic

of additional patterns that were not significant in this study, such as

growth, with survivors diagnosed at younger ages reporting higher

significant effects for time since diagnosis or time since treatment.

levels of posttraumatic growth. One possible explanation for this

Similarly, it should be noted that without normative data for this

finding is that it could be related to the developmental task of iden-

population, it is unclear if this sample's cancer‐related worry and

tity development, such that older AYAs are more likely than younger

posttraumatic growth distributions are representative of the general

AYAs to be in the phase of identity achievement (ie, commitment to

population of AYA cancer survivors. For instance, this sample was pre-

a set of goals, values, and life choices following a period of self‐

dominantly White, so it is unclear if these results are generalizable to

12,41

exploration).

It may be easier to experience and recognize posi-

AYA survivors of other racial or ethnic backgrounds.

tive changes as a result of cancer before one has fully committed to

Additionally, this study did not assess some factors that could

goals, values, and life choices that are likely to be disrupted by the

affect cancer‐related worry and posttraumatic growth, such as receipt

cancer experience.

of a survivorship care plan, the intensity of treatment, or experiencing

Despite initial results appearing to support Tedeschi and

a previous trauma. Finally, although the cancer‐related worry scale

Calhoun's theory of posttraumatic growth,7 post hoc cross‐lagged cor-

demonstrated adequate reliability, it was a preliminary effort at

relation coefficients indicated only a modest relationship between

measuring this construct and, thus, was not subjected to the rigorous
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psychometric evaluation necessary for formal scale development.
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recommended in the Standards for Psychosocial Care of Children with
Cancer and Their Families,45 ongoing assessment is necessary to
screen for the development of distress, such as cancer‐related worry,
and appropriate interventions should be provided to address these
concerns as they arise. Additionally, posttraumatic growth has been
linked to lower levels of distress over time and interventions to promote posttraumatic growth may be useful in fostering positive adaptation following treatment. Appropriate interventions might include
cognitive behavioral therapy to target cancer‐related worry, tasks to
promote the development of posttraumatic growth (eg, specifically
asking survivors to reflect upon positive changes that may have
occurred as a result of their cancer diagnoses), or helping AYA survivors develop and maintain a support network to help them manage
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APPENDIX A
CANCER‐RELATED WORRY ITEMS

Item

Response Options

1. I come across things in my everyday life that remind me of certain aspects of my cancer experience and make me anxious
and/or upset. a
2. Having had cancer has made me feel that I am vulnerable and that bad things can happen to me at any time. a
3. I worry about how receiving cancer treatment may affect my health as I get older. a
4. I don't worry about my future health.

1 = strongly agree
2 = moderately agree
3 = neither agree nor
disagree
4 = moderately disagree
5 = strongly disagree

5. I worry about the effect that cancer has had on my fertility and my ability to have children.

a

1 = frequently
2 = often
3 = sometimes
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(Continued)

Item

Response Options
4 = rarely
5 = never

6. How often do you feel anxious or worried about getting cancer again? Check all that apply.a

a

Reverse scored when calculating total cancer‐related worry scale.

1
2
3
4

= daily
= weekly
= monthly
= about once every
6 months
5 = about once a year
6 = never

ET AL.

