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Abstract
Objective: This study aimed to examine the effects of dispositional hope on psychopathology as well as
self-perceived positive change in childhood cancer survivors through the potential mediation of
cancer-related ruminations.

Methods: A cross-sectional design was used, and a group of childhood cancer survivors (N= 89;
mean age = 23.2 years; age range = 17.2–31.3 years) were studied. Dispositional hope level was
measured by the Hope Scale; positive and negative cancer-related ruminations were assessed by the
Chinese Cancer-related Rumination Scale; depression symptoms were measured by Beck Depression
Inventory; and anxiety symptoms were measured by Beck Anxiety Inventory. Positive adjustment
outcome of posttraumatic growth (PTG) was assessed by the Chinese Post-traumatic Growth Inven-
tory. Multiple regressions were used to analyze the relationship between dispositional hope and the
outcome variables of PTG, anxiety and depression and the potential mediators of positive and negative
cancer-related rumination.

Results: Dispositional hope was positively related to PTG, and the correlation was specifically
mediated by positive cancer-related rumination. Dispositional hope also correlated with lower levels
of depression and anxiety, specifically mediated by negative cancer-related rumination.

Conclusion: The present finding supported hope as a significant positive factor for childhood cancer
survivors, which was associated with PTG and better psychological adjustment. The findings may
inform development of therapeutic intervention programs aimed at increasing childhood cancer
patients’ hope levels, which may be correlated with more positive cancer-related thoughts and better
adjustment. The present study, which examined survivors diagnosed at young age, may enrich
existing studies on the effect of onset age and adjustment outcomes.
Copyright © 2013 John Wiley & Sons, Ltd.

Aftermath of childhood cancer

Diagnosis and treatment of childhood cancer might put
survivors at risk for psychological distress and poorer
quality of life [1]. An estimated 5–20% of survivors had
moderate-to-severe posttraumatic stress symptoms includ-
ing depression and anxiety [2,3]. Previous studies tended
to identify survivors’ demographic and treatment charac-
teristics as risk factors. For example, survivors diagnosed
at younger age [4], engaged in research studies at an older
age [5], received cranial irradiation [6,7] or experienced
relapse episodes or physical limitations [8] were more
prone to psychological distress.
Some other studies on long-term psychological outcomes

of childhood cancer survivors, however, have shown that
most survivors do not indicate elevated psychological
distress [9,10]. There are even studies reporting positive
psychological changes including thriving [11], benefit find-
ing [12,13] or posttraumatic growth (PTG) [14]. PTG is the

phenomenon of subjective appraisal of growth after facing
a high-impact life challenge [15]. Previous studies on
PTG among childhood cancer survivors found correlations
between PTG and demographic and treatment charac-
teristics [16,17]. PTG also correlated negatively with mood
symptoms and positively with quality of life, optimism [18]
and illness-specific appraisals [17]. However, few studies
investigate the underlying cognitive processing mechanism
associated with PTG among pediatric cancer survivors. The
current study attempts to fill this gap by investigating how
psychological rumination and cognitive theory of disposi-
tional hope affect PTG. A review of both of the aforemen-
tioned factors is provided in the following text.

Rumination and cancer adjustments

Psychological rumination is defined as ‘repetitively think-
ing that is not necessarily intrusive and that includes
reminiscing, problem solving and trying to make sense’
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of a distressful event [19,20]. Calhoun and Tedeschi argue
that rumination is a kind of cognitive engagement to think
of how one’s struggles against distressful events lead to
positive changes [20]. They construe two kinds of rumina-
tion: one with a repetitive and intrusive nature and the
other is a deliberate attempt of sense making. Intrusive
rumination correlates with negative emotions [21], whereas
deliberate rumination correlates with PTG [22]. Deliberate
rumination allows an individual to persistently think about
the trauma to form new adaptive schema.
Empirical studies have shown deliberate and intrusive

rumination related with positive and negative trauma
adjustment outcomes, respectively. Deliberate focuses on
event-related rumination and on the event’s positive
content, which were related to PTG [22–24]. Reflective
rumination, defined as purposeful inward turning thoughts
on how to solve problems [25], is conceptually similar to
Calhoun and Tedeschi’s deliberate rumination. Reflective
rumination was found to predict PTG among trauma
survivors including those with cancers [26]. Repetitive
thinking on negative cancer-related content, for example,
cancer recurrence, correlated with psychological distress
among adult hematological cancer patients [27]. A breast
cancer study supported that negative cancer-related rumi-
nation correlated with negative adjustment outcomes,
whereas positive cancer-related rumination correlated with
PTG [28].

Dispositional hope, rumination and
cancer adjustments

Snyder’s dispositional hope (referred interchangeably as
hope in the following text) defined as ‘cross situational
enduring patterns of goal-directed thinking’ [29] was
found to be positively associated with PTG and
inversely related with negative adjustment among adult
cancer patients [30–32]. Snyder [33,34] conceptualizes
hope as a result of a reciprocally derived sense of
successful agency (goal-directed determination or will
power) and pathways (planning of ways to meet goals
or waypower) in the pursuit of goals. Agency is the
motivation and determination in achieving goals. Path-
ways refer to one’s ability to generate methods and
plans to achieve goals.
Snyder explains the protective mechanism of hope by

postulating that low-hope people engage in more nega-
tive rumination on goal blockages and possess more neg-
ative emotion when facing goal impediment [35,36].
Negative rumination acts as a mediator between hope
and negative emotion – low-hope individuals tend to ex-
hibit more negative rumination during goal pursuit lead-
ing to more negative emotion. Snyder et al. suggested
that low-hope people adjusted poorly because they were
more likely to spend time ruminating and worrying
[35,37] and exacerbating negative self-talk [37,38].

Nonetheless, few empirical supports are available in
verifying the aforementioned mechanism apart from the
theoretical proposition that high-hope people possess
more pathways [39,40] and embrace agency thinking
[38,40]. Indirect support from laboratory experiments
has shown that low-hope people are more likely to expe-
rience negative emotion when facing goal impediments
[41]. Previously, Michael and Snyder [42] attempted to
build a model on hope, rumination and psychological
adjustment among bereaved individuals. The study,
which defined rumination solely in negative terms as
repetitive worries, managed to find association between
hope and positive adjustment but not between hope and
rumination.
Despite lack of empirical support on Snyder’s afore-

mentioned postulation, ample studies still suggest that
hope correlates with positive adjustment. Hope predicted
stronger perceived health and vigor among breast cancer
patient [30], higher PTG and lower anxiety and depres-
sion within oral cavity cancer patients [31,32] and lower
anxiety and depression symptoms in patients undergoing
genetic colon cancer screening[43]. Dispositionally high-
hope college women were more knowledgeable about
cancer and reported more hope-related coping responses
when shared variances due to academic achievement,
cancer experience and affectivity were removed [44].
Hope was also associated with positive adjustment
among non-cancer pediatric populations including chil-
dren diagnosed with asthma [45], receiving renal and
liver transplant [46], diagnosed with type I diabetes
[47] and suffered from sickle cell disease [48]. Nonethe-
less, hope has not been specifically examined among
childhood cancer survivors. One pediatric oncology
study showed that children diagnosed with cancer who
appraised great threat to self and others in medically
related events reported less hope [49]. There is a need
to examine the role of dispositional hope among child-
hood cancer survivors.

The present study

Informed by previous findings on diverse psychological
outcomes found in childhood cancer patients and survi-
vors, the present study attempts to examine both child-
hood cancer survivors’ positive outcome of PTG and
negative outcomes indicated in mood symptoms. In addi-
tion, it aims at testing whether hope correlates positively
with PTG and negatively with mood symptoms. Finally,
the study attempts to examine empirically on Snyder’s
postulation on hope and rumination by expanding the
definition of rumination from repetitive worries to
Calhoun and Tedeschi’s broader definition of cognitive
engagement on both positive and negative cancer-related
valence. Positive cancer-related rumination is hypothe-
sized to mediate the relationship between hope and
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PTG, whereas negative cancer-related rumination medi-
ates the effect of hope on mood symptoms (Figure 1).
To further examine whether the association between
negative rumination and mood symptoms varied within
different hope levels, independent correlational studies
were conducted within each stratified hope group. One
of the strengths of the present study includes recruitment
of survivors who are younger in age at diagnosis. Our
findings may provide more information for the existing
studies looking into the association between onset age
and long-term adjustment outcomes.

Method

Participants

Eighty-nine childhood cancer survivors were recruited
from the Children’s Cancer Foundation (CCF), a regis-
tered non-governmental organization helping childhood
cancer patients in Hong Kong. CCF consisted of 270 sur-
vivor members to date receiving its psychosocial services.
Inclusion criteria were as follows: (1) onset of cancer
before age 17 years; (2) in remission during recruitment:
(3) possessed normal IQ; and (4) able to comprehend
and to complete Chinese inventories. All recruited partic-
ipants who are 18 years and older provided written
informed consent. Parents’ written consent was obtained
from participants younger than 18 years.

Procedures

Psychological tests and a cover letter explaining the study
were mailed to 270 CCF members. Through mail, survi-
vors who are 18 years or older were given an informed
consent form, whereas those younger than 18 years were
given a children’s assent form and a parent’s informed
consent. A total of 123 survivors (initial response rate:
45.6%) returned their questionnaires, but 34 were
excluded because of violation of inclusion criteria. Only
89 participants (final response rate: 33%) were analyzed
(Figure 2). Ethical approval was obtained from the Hospital
Authority Hong Kong West Cluster.

Measures

The Hope Scale

The original Hope Scale (HS) was developed by Snyder
[34,50]. The Chinese version was derived from Ho
et al. [43] consisting of eight items and four filler items.
Four items tapped the agency component and another
four the pathway component. In HS, each item is rated
in an 8-point Likert scale (1 = definitely false to
8 = definitely true). Higher score implies higher disposi-
tional hope level. The present sample showed satisfac-
tory internal reliabilities in full scale HS (full scale,
α= 0.881).

The Chinese Cancer-related Rumination Scale

The 12-item Chinese Cancer-related Rumination Scale
(CCRRS) used in a previous study in Hong Kong was
administered [28]. Five items measure negative rumina-
tion (e.g. ‘Even though I have not deliberately thought
about it, I still ruminate about having cancer’), and another
five items measure positive rumination (e.g. ‘I have
thought about how cancer makes me appreciate what I
have in life.’). The remaining two items are filler items.

Figure 1. Conceptual figure on the potential mediation. 1Positive
cancer-related rumination (PCRR score) and negative cancer-related
rumination (NCRR score). 2Hope (total hope score). 3Positive out-
comes: posttraumatic growth (PTG score); negative outcomes:
depression (BDI score) and anxiety (BAI score)

Figure 2. Consortium flow chart
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Each item is rated in a 5-point Likert scale (1 = not at all to
5 = a great deal). Two sub-scale scores are obtained:
negative cancer-related rumination (NCRR) and positive
cancer-related rumination (PCRR). Higher score indicates
higher frequency of the related rumination. Internal reli-
abilities of the present sample were as follows: NCRR,
α= 0.838 and PCRR, α= 0.805.

The Chinese Post-traumatic Growth Inventory

The original English version of the Post-traumatic Growth
Inventory was developed by Tedeschi and Calhoun [51],
comprising 21 items to measure positive changes brought
about by traumatic experience. The Chinese version
(CPTGI) was developed [52] with a factor structure
designed to measure positive changes among Hong Kong
adult cancer survivors. It consists of six filler items and 15
items measuring PTG in four factors: self, interpersonal,
spiritual and life orientation. The items are rated in a
6-point Likert scale with 0 = not at all to 5 = extremely.
The factorial structure of the CPTGI was validated by
cancer patients in Taiwan [53]. Only the total score of
the CPTGI (Cronbach’s α= 0.905 according to the present
sample) was used in the present study. A diverse range of
internal reliabilities has been reported in the sub-scales
with alpha ranging from 0.51 to 0.84 [53], and inclusion
of the sub-scale scores might dilute the outcome magni-
tude as people could have varied magnitude of growth in
the sub-scale dimensions.

Beck Depression Inventory

The Beck Depression Inventory (BDI) was developed by
Beck [54–56] to measure the prevalence of depressive
symptoms. The Chinese version consists of 21 self-
reported items, and participants choose one out of four
short statements that best describes their cognitive, affec-
tive and physiological condition and symptoms over the
past 7 days [57]. The present sample showed good internal
reliabilities with Cronbach’s α= 0.903.

Beck Anxiety Inventory

The Beck Anxiety Inventory (BAI) was developed by
Beck [58] to tap into anxiety symptoms. The Chinese
version [59] consists of 21 self-administered items. Partic-
ipants have to choose in a 4-point Likert scale (0 = none to
3 = almost always) on each item describing their affective,
cognitive and physiological symptoms over the past
7 days. Satisfactory Cronbach’s α reliability was found
in the present sample (α= 0.912).

Data analysis

Independent T-tests were conducted to examine differences
in the psychological outcomes among demographic and
treatment variables. Multiple regression analyses were used

to examine mediation relationships following Baron and
Kenny’s strategies [60]. Firstly, the predictor (dispositional
hope) must significantly correlate with the outcome
variables (PTG and depression and anxiety symptoms).
Secondly, the predictor must also significantly correlate
with the mediators (positive and negative cancer-related
rumination). Thirdly, the mediators must be significantly
related to the outcome variables. Finally, Sobel test [61]
was conducted to examine the relationship between the
predictors and the outcome variables. The mediators must
account for significant indirect effect in the relationship
between the predictors and outcome variables. In order to
investigate whether correlation between negative cancer-
related rumination and mood symptoms varied with differ-
ent hope levels, independent correlational analyses were
conducted within groups of low-, medium- and high-hope
survivors stratified by their total hope scores.

Results

Descriptive statistics

T-test analysis suggested that gender, marital status and
education level showed no significant difference in rela-
tionship with all psychological variables. No significant
difference in total outcome scores was found among
participants receiving different treatment protocol types.
However, participants receiving radiotherapy had more
negative cancer-related rumination (t(82) =�2.38,
p< 0.05.) compared with other treatment groups. Median
monthly income in Hong Kong was US$1538 according
to the government 2011 Population Census, and most of
the recruited participants had income below the median
(Table 1).

Correlations

Pearson correlations were conducted (Table 2). The
results showed that hope was negatively correlated with
depression (r=�0.53, p< 0.01) and anxiety (r=�0.35,
p< 0.01) and positively associated with total PTG
(r= 0.57, p< 0.01). Negative cancer-related rumination
was positively correlated with depression (r = 0.38,
p< 0.01) and anxiety (r= 0.33, p< 0.01) but negatively
with hope (r=�0.29, p< 0.01). Negative cancer-related
rumination, on the other hand, was not related to PTG
(r=�0.02, p> 0.05). The number of relapses was also
correlated with negative cancer-related rumination
(r= 0.23, p< 0.05). Positive rumination, on the contrary,
was strongly related with both PTG (r= 0.56, p< 0.01)
and hope (r= 0.41, p< 0.01).

Mediation role of ruminations

Four regression analyses were performed to test the medi-
ation hypothesis of positive cancer-related rumination in
affecting the association between hope and PTG. PTG
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was first regressed on hope with a significant association
found (β = 0.57, SE= 0.13, t= 6.44, p< 0.001). A second
regression was performed showing that hope was signifi-
cantly associated with positive cancer-related rumination
(β = 0.41, SE= 0.05, t= 4.12, p< 0.001). PTG was
regressed on positive cancer-related rumination and hope
in the third and fourth regression analyses. A significant
association was established between PTG and positive
cancer-related rumination (β = 0.56, SE = 0.27, t= 6.10,
p< 0.001). When the effect of positive cancer-related
rumination was controlled, hope remained significantly

related with PTG, but the association was weakened.
Sobel test [61] was conducted to test the standard error
of indirect effect, which showed that positive cancer-
related rumination was a significant partial mediator
between hope and PTG (z= 3.39, p< 0.001). The relation-
ship between hope and PTG decreased in strength but
remained significant (β = 0.47, SE = 0.12, p< 0.001).
BAI and BDI scores were regressed independently on

hope with hope inversely predicting BAI (β =�0.35, SE=
0.09, t=�3.45, p< 0.01) and BDI (β =�0.53, SE = 0.08,
t=�5.75, p< 0.001). The hypothesized mediator of neg-
ative cancer-related rumination was regressed on hope
with hope predicting negative cancer-related rumination
(β =�0.29, SE = 0.05, t=�2.76, p< 0.01). BAI and BDI
were regressed separately on negative cancer-related rumi-
nation. Negative cancer-related rumination was found to
predict both BAI (β = 0.33, SE = 0.22, t= 3.20, p< 0.01)
and BDI (β = 0.38, SE = 0.21, t= 3.67, p< 0.001). Sobel
test suggested negative rumination was a significant medi-
ator between hope and anxiety (z=�2.10, p< 0.01) and
between hope and depression (z=�2.22, p= 0.05).
However, the mediator showed stronger indirect effect
on BDI than BAI. The relationship between hope and
BAI only changed mildly with the presence of mediator
but remained significant (β =�0.34, SE = 0.10, t=�3.33,
p< 0.01). Low hope decreased in strength but remained
significant in predicting BDI when the indirect effect of
negative rumination was partial out( β =�0.47, SE = 0.09,
t=�4.94, p< 0.001).

Negative rumination and mood symptomatology within
different hope levels

Correlational analyses were conducted to investigate the
association between negative cancer-related rumination
and mood symptoms among different hope level groups.
Participants who completed the CCRS (N= 84) were di-
vided into three groups on the basis of hope score (HS).
The first 33.3% was designated to low-hope group (HS
range: 12.9–40.9, N= 28), above 33.3% and up to 66.6%
to medium-hope group (HS range: above 40.9–47.9,
N= 27) and above 66.6% to high-hope group (HS range:
above 47.9–60.99, N= 29). Correlational analyses were
conducted independently within each group. Negative
cancer-related rumination was significantly correlated
with BAI (r= 0.47, p< 0.05) and BDI (r= 0.55, p< 0.01)
in low-hope group but not in high-hope group (BAI:
r= 0.06, p= 0.755; BDI: r= 0.03, p= 0.877) and medium
group (BAI: r= 0.27, p= 0.176; BDI: r= 0.35, p = 0.073).

Discussion

Our findings supported the hypothesis that high-hope
survivors were likely to have higher PTG and fewer mood
symptoms. Our finding also provided empirical support

Table 1. Demographic and treatment characteristics

No of participants (n=89) %

Gender
Male 39 43.8
Female 50 56.2

Age (years)
Mean 23.2
Standard deviation 3.65
Range 17.2–31.3

Onset age (years)a

Mean 8.95
Standard deviation 4.49
Range 3.13 months to 16.35 years

Onset duration (years)b

Mean 14.26
Standard deviation 5.39
Range 4.06–26.93

Relapse history
No relapse 78 87.6
≥ One relapse 11 12.4

Treatment receivedc

Chemotherapy 78 87.6
Radiotherapy 43 48.3
Surgery 43 48.3
Bone-marrow transplant 9 12.4

Treatment protocol (n=70, missing = 19)
Low-risk 12 17.1
Medium-risk 38 54.3
High-risk 20 28.6

Education level (n=82, missing = 7)
Junior high school 5 6.1
Senior high school 33 40.2
Diploma or associate degree 25 30.5
University degree 19 23.2

Marital status (n=82, missing = 7)
Single 80 97.6
Married 2 2.4

Monthly income (n=82, missing = 7)
Students 35 42.7
Unemployed 6 7.3
US$1280 and below 23 28
US$1280–2560 14 17.1
US$2560–3840 3 3.7
US$3840 and above 1 1.2

aOnset age referred to the age of the survivor when first diagnosed with cancer.
bOnset duration referred to the time between the survivor was first diagnosed with
cancer and completion of the measurement in the present study.
cEach participant may receive more than one type of treatment; thus, a total of n> 89
under Treatment received.
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for Snyder’s proposition that low-hope individuals ad-
justed poorly because of their likelihood to have negative
rumination [35,37,62]. By employing a broader definition
of rumination including both positive and negative repeti-
tive thoughts, our study provided possible explanation on
why higher hope people were likely to adjust better
psychologically as they were more likely to engage in
positive cancer-related thoughts and such positive rumina-
tion associated with more self-perceived positive out-
comes (PTG).
Our findings also suggested differential effects of

negative and positive cancer-related rumination on psy-
chological outcomes. Positive cancer-related rumination
correlated with PTG but not with mood symptoms.
Negative cancer-related rumination correlated with anxiety
and depression but not with PTG. PTG and psychopathol-
ogy outcomes were not related to each other. Taken
together, the aforementioned results suggested that PTG
and psychopathology are two independent constructs
governed by different mechanisms. A recent study showing
that optimistic explanatory style was related to PTG but not
psychopathology, whereas pessimistic explanatory style
was correlated with psychopathology but not PTG provided
indirect support to our findings [24]. Hence, intervention to
reduce negative cancer-related rumination may reduce
psychopathology but not increase PTG. Facilitating posi-
tive cancer-related rumination may not be effective to
reduce anxiety and depression [63,64]. However, an
increase in hope may be associated with an increase in
PTG and reduction in mood symptoms.
Some limitations must be mentioned. Majority of our

sample did not manifest depression or anxiety disorders
(BDI: normal (69.7%), mild (17.9%), moderate-to-severe
(12.4%); BAI: normal (69.7%), mild-moderate (19.1%),
moderate-severe (10.1%), severe (1.1%)). Future study
can focus on the clinical sample. Another limitation
involved the use of CCRS. Although previous study on
breast cancer patients [28] and the present study yielded

satisfactory reliabilities on CCRS, the tool still needed
further validation. Besides, cross-sectional design and
correlational analyses cannot permit a causal inference.
Depressive symptoms such as loss of interest and poor
concentration (DSM-5) may also resemble diminished
agency and pathway thinking in hope. Future longitudinal
studies are warranted to establish causal interpretation.
Large disparity in onset age range might have con-

founded the outcomes although our findings did not
show any correlation between onset age and outcome
variables. Moreover, participants diagnosed at young
age were likely to learn about their acute cancer treat-
ment from significant others. Previous researchers[16]
studying survivors with early onset age proposed that
their studies might be tapping survivors’ ‘event central-
ity’ or how much the cancer experience had become part
of survivors’ sense of self and worldview rather than
solely assessing memories or changes attributable to can-
cer. Similar theoretical stance was taken in our measure-
ments, which examined participants’ present positive and
negative cancer-related thoughts. Onset age might be an
important factor in affecting psychological outcomes,
but many studies on onset age were not specifically
targeting young childhood cancer survivors [65,66].
Our investigation involving survivors diagnosed at
young age might enrich existing literature.
Finally, the long period of recovery of some participants

might cause their present responses to be affected by other
life events besides childhood cancer experience. Future
studies need to control the impact of the aforementioned
confounding variables.

Clinical implication

Our finding suggested hope correlated with lower mood
symptoms and higher PTG among childhood cancer survi-
vors. Previous hope-based intervention programs have
shown efficacy in reducing anxiety among adults

Table 2. Correlations, means and standard deviations among psychological variables

1 2 3 4 5 6 7 8

1. BAI —

2. BDI 0.65** —

3. CPTGI total �0.11 �0.18 —

4. HS agency �0.36** �0.54** 0.56** —

5. HS pathways �0.30** �0.45** 0.52** 0.78** —

6. HS total �0.35** �0.53** 0.57** 0.95** 0.94** —

7. NCRR 0.33** 0.38** �0.02 �0.29** �0.26* �0.29** —

8. PCRR 0.01 �0.05 0.56** 0.43** 0.35** 0.41** 0.34 —

Mean 8.07 8.39 41.28 22.01 22.71 44.72 9.29 11.12
Standard deviation 8.18 8.03 13.45 4.85 4.84 9.15 3.99 4.11

BAI, Beck Anxiety Inventory; BDI, Beck Depression Inventory; CPTGI Total, Chinese Post-traumatic Growth Inventory; HS Total, Hope Scale; HS agency, Hope Scale agency sub-
scale, HS pathways, Hope Scale pathways sub-scale NCRR, The Chinese Cancer-related Rumination Scale (negative rumination sub-scale); PCRR, The Chinese Cancer-related
Rumination Scale (positive rumination sub-scale).
*p< .05.
**p< .01.
***p< .001.
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susceptible to colorectal cancer [67] and in lowering
depression among elderly [68]. However, there remains
no therapeutic intervention program that aims at increasing
childhood cancer patients’ and survivors’ hope level.
Snyder posits that hopeful cognition can be learned through
hope-based story-telling among children [69]. Thus, the
use of hope-based storybook for childhood cancer

patients and survivors may provide an effective
intervention.
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