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Abstract
Objective: To examine the eﬀects of self-reported attentional bias on posttraumatic stress
disorder (PTSD) symptoms and posttraumatic growth (PTG) through the potential mediator of
cancer-related rumination.
Design: A cross-sectional survey design was used and women with breast cancer (N 5 170)
were recruited.
Measures: Attentional biases, cancer-related ruminations, PTSD symptoms, and PTG were
assessed.
Results: Negative attentional bias and negative cancer-related rumination were positively
related to PTSD symptoms following cancer diagnosis and treatments, but they were
not related to PTG. Positive attentional bias and positive cancer-related rumination were
positively related to PTG, but positive attentional bias was not related to PTSD symptoms.
Findings showed that negative cancer-related rumination partially mediated the relationship
between negative attentional bias and PTSD symptoms, while positive cancer-related
rumination partially mediated the relationship between positive attentional bias and PTG.
Conclusion: Findings support that there are diﬀerential trajectories to PTSD symptoms and
PTG with respect to diﬀerent valence of habitual attentional style and cancer-related
rumination. They may serve as potential therapeutic leverages in the alleviation of PTSD
symptoms and facilitation of PTG following cancer diagnosis and treatments.
Copyright r 2010 John Wiley & Sons, Ltd.
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Both posttraumatic stress disorder (PTSD) symptoms and posttraumatic growth (PTG) have
been documented in the aftermath of cancer
diagnosis and treatments [1]. Research ﬁndings
indicate that PTSD symptoms have been reported
in over 20% of women with breast cancer [2,3].
Studies also show that positive changes are
prevalent, reported by 53% [4] and 84% [5] of
women with breast cancer [6]. These patients
report greater appreciation of life and satisfaction
with self, changed priorities, better relationships,
and positive changes in religious beliefs and
spirituality as a result of their experience with
cancer [1]. Tedeschi and Calhoun [7] coined
the term posttraumatic growth (PTG) to denote
the perception of positive changes resulting
from an individual’s struggle with a traumatic
event. These positive changes have also been
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labeled as stress-related growth, beneﬁt ﬁnding,
or thriving [8,9].

Trauma-related rumination, PTSD symptoms, and
PTG
Rumination, as a type of repetitive thought, is
deﬁned as the cognitive process of actively thinking
about a stressor, the thoughts and feelings it
evokes, and its implications for one’s life and
future [10]. Negative appraisals of the trauma and/
or its sequelae has been posited [11] and shown to
be one of the principal sources of PTSD symptomatology in trauma survivors [12]. On the other
hand, PTG models have proposed that cognitive
processing, variably referred to as rumination,
accomodation and assimilation, positive appraisal
and coping, and meaning-making, is an important
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underlying mechanism of positive changes following highly stressful and traumatic events [13]. For
growth to take place, Tedeschi and Calhoun [14]
postulated that people must persist in deliberately
ruminating about the trauma until they rebuild the
schemas that are challenged by the traumatic
experience. The more an individual ruminates, i.e.
actively thinks about the circumstances and ways
to make sense out of them, the more likely growth
will be experienced [15,16]. Studies have shown that
deliberate event-related rumination and those
focusing on positive content are associated with
growth [10,15,17,18].
Valence of thought content has long been
suggested by cognitive theories [19] and shown to
be important in determining the eﬀects of rumination [10]. Speciﬁcally, studies have found that
positive re-appraisal is associated with PTG among
women with breast cancer [20,21]. On the other
hand, Black and White [22] found that perceived
fear of cancer recurrence is related to posttraumatic
stress. Thus, it is reasonable to hypothesize that
negative trauma-related rumination would be associated with PTSD symptoms, while positive traumarelated rumination would be associated with PTG.

Attentional biases and posttraumatic outcomes
Cognitive styles have been referred to as the
distinctive ways that individuals come to grips
with reality [23], and these dispositions have
cognitive, aﬀective, and behavioral aspects
[24,25]. Noguchi and colleagues [26] postulated
that there are individual diﬀerences in attending to
the negative and positive aspects of events. They
found that self-reported attention to negative
information is related to negative aﬀectivity,
neuroticism, the behavioral inhibition system, and
optimism (inversely), whereas self-reported attention to positive information is related to positive
aﬀectivity, extraversion, the behavioral approach
system, and optimism. Attention to negative
information and attention to positive information
are not highly correlated, indicating the independence of these constructs. In the present study,
valenced attentional bias is deﬁned as the habitual
and generalized cognitive processing style to
selectively attend to negative and positive information. Negative attentional bias and positive attentional bias refer to the generalized tendency to
selectively attend to the negative aspects and
positive aspects, respectively, in life.
Studies have shown that negative self cognitions
[27], negative global beliefs [28], pessimistic attributional style [29], neuroticism, and introversion
[30] are related to PTSD symptoms. Ho and
colleagues [31] found that explanatory style for
bad events is not correlated with PTG among
bereaved individuals, providing some evidences
that negative attentional tendency to oneself and
Copyright r 2010 John Wiley & Sons, Ltd.
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the world may be a vulnerability factor for PTSD
symptoms, but may not be related to PTG. On the
other hand, explanatory style for good events is
positively correlated with PTG among bereaved
individuals [31]. Positive dispositions that have
been considered as cognitive processing styles,
including optimism, hope, and extraversion, have
been documented to be positively associated with
PTG [32]. A common thread shared by these
dispositions is their positive valence, with a
habitual attentional focus on the ‘positives’ with
respect to the self and world. Thus, positive
attentional bias may be positively related to PTG.

Attentional biases and trauma-related
ruminations in PTSD symptoms and PTG
Tedeschi and Calhoun [14] suggested that intrapersonal context has important impact on the adaptiveness of cognitive processing. Negative cognitive
styles may predispose individuals to suboptimal
interpretations of traumatic events, thus contribute
to psychotraumatic morbidity [33]. Negative attentional bias may aﬀect trauma-related rumination
negatively, which in turn may predict PTSD
symptoms. According to psychosocial models of
growth [14,34], intrapersonal factors may inﬂuence
cognitive appraisal processes, thereby inﬂuencing
adjustment outcomes of traumatic events. Positive
attentional bias may aﬀect trauma-related rumination positively, hence inﬂuencing PTG.

The present study
The present study, to our best knowledge, is the
ﬁrst to examine the diﬀerential impacts of the
valence (negative and positive) of habitual attentional style and cancer-related rumination on the
development and maintenance of PTSD symptoms
and PTG following breast cancer diagnosis and
treatments. Potential mediation eﬀects of diﬀerently valenced cancer-related rumination on the
relationships between attentional biases and posttraumatic outcomes were explored. Studies show
that women with breast cancer practicing a religion
have higher levels of PTG than those without
religion [8], and that education level and family
income are both positively related to PTG [1,35,36]
but inversely related to PTSD symptoms [37–39].
Thus, it was speculated that women with breast
cancer practicing a religion would have more
PTG than those without religion and that
greater education level and greater monthly
family income would be related to more PTG and
less PTSD symptoms. We hypothesized that
after controlling for the eﬀects of religion, education level, and monthly family income, negative
attentional bias would be related to negative
cancer-related rumination, which in turn would
Psycho-Oncology 20: 544–552 (2011)
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predict PTSD symptoms; and positive attentional
bias would be related to positive cancer-related
rumination, which in turn would predict PTG.

Method
One hundred and seventy women with breast cancer
were recruited from the out-patient clinic of the
Department of Clinical Oncology at Queen Elizabeth Hospital in Hong Kong. Inclusion criteria were
as follows: aged 20–60, learned about their cancer
diagnosis, able to read Chinese, and had no prior
psychiatric diagnosis. Age of the participants ranged
from 26 to 60 years (Mean 5 48.36 years, SD 5 7.00
years). Marital status included 18.8% single, 72.9%
married, 6.5% divorced or separated, 1.2% widowed, and 0.6% cohabited. In the sample, 0.6%
had not received formal education, 12.4% completed
primary education, 26.5% attained Grade 9 level,
40.0% attained Grade 11 level, 7.6% completed
secondary school, and 13% gained an undergraduate or postgraduate degree. Onset duration regarding time from breast cancer diagnosis to time of
participation ranged from 4.14 to 34.30 months
(Mean 5 15.59 months, SD 5 5.84 months), 28.8%
with onset period within one year since ﬁrst
diagnosis, 66.5% within one to two years, and
4.7% with more than two years. Although not an
inclusion criterion, all participants had undergone
surgery, with 61.8% having received modiﬁed
radical mastectomy and 38.2% having received
lumpectomy. Radiotherapy was subsequently received by 71.8%, 64.7% received chemotherapy, and
67.6% received or were receiving hormonal therapy
(Tamoxifen, Arimidex, Zoladex, or Femara). Stage 0
(ductal carcinoma –in situ) cancer was diagnosed in
19.4%, 31.8% were diagnosed with Stage 1, 37.1%
with Stage 2, and 11.8% with Stage 3. Clinical
research ethics approval was obtained from the
Institutional Review Board of The University of
Hong Kong/Hospital Authority Hong Kong
West Cluster and the Research Ethics Committee
(Kowloon Central/Kowloon East) of Hospital
Authority. All participants provided written informed consent.

Measures
The Chinese version of attention to positive and
negative information scale (CAPNIS)

The original 40-item English-version Attention to
Positive and Negative Information Scale (APNIS)
[26] measures chronic individual diﬀerences in the
tendency to attend to, think about, and focus
on positive (or negative) information with respect
to the self, others, and past and future events.
There are two subscales: Attention to Negative
Information (ANI) subscale (18 items) and Attention to Positive Information (API) subscale (22
Copyright r 2010 John Wiley & Sons, Ltd.
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items), which measure negative attentional bias and
positive attentional bias respectively. Participants
were asked to rate how much the statement in each
item was true of them along a ﬁve-point Likert
scale (1 5 very untrue of me to 5 5 very true of me).
Translation, back-translation, and revision were
used to develop the Chinese version. The Cronbach’s
a reliability of ANI subscale and API subscale was
0.84 and 0.87 respectively in the present sample.
The Chinese cancer-related rumination scale (CCRRS)

The Cancer-Related Rumination Scale (CRRS) is a
12-item questionnaire developed by Richard G.
Tedeschi (personal communication, 2006) that is a
modiﬁcation of the Rumination Inventory [27],
and measures rumination about the cancer experience. Translation, back-translation, and revision
were used to develop the Chinese questionnaire
from the original English version of the CRRS.
After exploratory factor analysis (EFA), 10 items
were retained in the Chinese version of CRRS
(CCRRS). In the CCRRS, each item was rated
along a ﬁve-point Likert scale (1 5 not at all to
5 5 a great deal) regarding the frequency of
thought in that item. There are two subscales:
Negative Cancer-Related Rumination (NCRR)
subscale and Positive Cancer-Related Rumination
(PCRR) subscale, which measure the frequencies of
rumination about the negative aspects and positive
aspects respectively in the cancer experience. The
Cronbach’s a reliability of NCRR subscale and
PCRR subscale was 0.79 and 0.66 respectively in
the present sample.
The Chinese impact of event scale-revised (CIES-R)

The 22-item CIES-R measures PTSD symptoms
[40]. The original Impact of Event Scale-Revised
(IES-R) [41] is a self-report measure that parallels
the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV) [42] criteria
of PTSD in response to a speciﬁc traumatic
stressor. The CIES-R has good internal consistency
and scale equivalence comparable to the original
English version [40]. Participants were asked to
indicate the degree of distress associated with each
symptom (i.e. CIES-R item) with respect to breast
cancer (the focused event) during the past seven
days. Each item was rated along a ﬁve-point Likert
scale (ranging from 0 5 not at all to 4 5 extremely).
There are three subscales tapping intrusion, avoidance, and hyperarousal symptoms. Internal consistencies in the present study were as follows:
CIES-R Total (a 5 0.95); Intrusion (a 5 0.89);
Hyperarousal (a 5 0.88); and Avoidance (a 5 0.85).
The Chinese posttraumatic growth inventory (CPTGI)

The 21-item English-version Posttraumatic Growth
Inventory (PTGI) developed by Tedeschi and
Psycho-Oncology 20: 544–552 (2011)
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Calhoun [43] measures positive changes following
adversity. The 15-item CPTGI [44] was developed as
a Chinese version of PTGI and had acceptable
internal reliabilities. Each item was rated along a
six-point Likert scale (0 5 not at all to 5 5 extremely).
The CPTGI measures two dimensions of PTG:
Intrapersonal (sub-divided into Self, Spiritual, and
Life Orientation domains) and Interpersonal [44].
Internal reliabilities of full scale and separate subscales
in the present sample were: PTG Total (a 5 0.86);
Self (a 5 0.84); Spiritual (a 5 0.63); Life Orientation
(a 5 0.64); Intrapersonal (a 5 0.84); and Interpersonal
(a 5 0.58). Examination of item-total statistics of the
Interpersonal subscale showed that its internal
reliability improved, with a 5 0.73, after item 12 was
deleted. The Interpersonal subscale consisting of the
remaining items was used in all statistical analyses.
Demographic and medical information

A demographic questionnaire was included to
obtain personal information including age, education level, marital status, monthly family income,
and whether participants practice religion or not.
Medical information comprising stage of cancer
diagnosed, duration since onset of cancer, and
treatments was obtained from medical records.

Statistical analyses
Analyses of variance (ANOVAs), independent
samples t-tests, and Pearson’s correlation analyses
were conducted to examine the relationships
between demographic variables and measures,
and whether disease and treatment-related variables were related to outcome variables. How
diﬀerent attentional biases may inﬂuence PTSD
symptoms and PTG via diﬀerential cancer-related
rumination were examined by mediation analyses
[45] following the procedures suggested by Baron
and Kenny [46]. Sobel’s [47] test was used to
examine the indirect eﬀect in mediation.

Results
Descriptive statistics
Correlation analyses results showed that participants
with greater years of education tended to have less
negative attentional bias (r 5 0.24, po0.01), more
PTG (r 5 0.38, po0.001), and less posttraumatic
responses (r 5 0.16, po0.05). Independent sample
t-tests indicated that compared to participants from
the lower family income group, those from the higher
family income group reported less negative attentional
bias (t(168) 5 2.14, po0.05) and more PTG
(t(168) 5 4.35, po0.001). Participants practicing a
religion had more PTG (t(168) 5 3.52, po0.001)
relative to those without religion. Results showed that
there were no signiﬁcant diﬀerences in the diseaseCopyright r 2010 John Wiley & Sons, Ltd.
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related variables. There were no signiﬁcant age and
marital status diﬀerences. Years of education, monthly
family income, and religion were thus controlled in the
partial correlation analyses and entered into the ﬁrst
step as control variables in all regressions.

Relationships among attentional biases,
ruminations, PTSD symptoms, and PTG
Partial correlations

Table 1 presents the partial correlations among
attentional biases, cancer-related ruminations, PTSD
symptoms, and PTG. Results showed that negative
attentional bias was moderately and positively
correlated with positive attentional bias (r 5 0.22,
po0.01). Positive attentional bias was positively
associated with positive cancer-related ruminations
(r 5 0.41, po0.001) and CPTGI scores (CPTGI total:
r 5 0.60, po0.001; po0.001 for all subscales) but not
negative cancer-related rumination and posttraumatic
responses. Negative attentional bias was positively
associated with negative cancer-related rumination
(r 5 0.41, po0.001) and all CIESR subscales scores
(CIESR total: r 5 0.50, po0.001; po0.001 for all
subscales) but not positive cancer-related rumination
and CPTGI total score. Interestingly, positive cancerrelated rumination was positively associated with
both CPTGI total score (r 5 0.51, po0.001) and
CIESR total score (r 5 0.16, po0.05). Negative
cancer-related rumination was positively associated
with CIESR total score (r 5 0.58, po0.001) and
positive
cancer-related
rumination
(r 5 0.30,
po0.001) but not CPTGI total score.

Mediation with regression analyses
How diﬀerential attentional bias may inﬂuence
posttraumatic outcomes can be examined by
analyses of mediation [45]. Speciﬁcally, the following two possible mediation models were tested: (i)
the relationship between negative attentional bias
and PTSD symptoms would be mediated by
negative cancer-related rumination, and (ii) the
relationship between positive attentional bias and
PTG would be mediated by positive cancer-related
rumination. Four regression analyses were separately performed for each model following the
procedures according to the propositions of Baron
and Kenny [46]. Mediation is inferred when the
following criteria are met: (1) the predictor (attentional bias) must be signiﬁcantly related to the
potential mediator (cancer-related rumination), (2)
the predictor (attentional bias) must be signiﬁcantly
related to the dependent variable (posttraumatic
outcome), (3) the potential mediator must be
signiﬁcantly related to the dependent variable
(posttraumatic outcome), and (4) the relationship
between the predictor and dependent variable is
signiﬁcantly weakened after controlling for the
Psycho-Oncology 20: 544–552 (2011)
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—
—
0.37
—
0.01
0.41
0.11
0.07
0.12
0.11
0.60
0.55
0.42
0.31
0.59
0.33
CAPNIS Negative
CAPNIS Positive
CCRRS Negative
CCRRS Positive
CIESR Total
CIESR Intrusion
CIESR Hyperarousal
CIESR Avoidance
CPTGI Total
CPTGI Self
CPTGI Spiritual
CPTGI Life Orientation
CPTGI Intrapersonal
CPTGI Interpersonal

—
0.22
0.41
0.10
0.50
0.54
0.47
0.38
0.12
0.01
0.22
0.28
0.15
0.06

—
0.30
0.58
0.62
0.53
0.47
0.06
0.29
0.10
0.25
0.09
0.02

—
0.16
0.15
0.11
0.19
0.51
0.42
0.35
0.33
0.48
0.31

—
0.94
0.95
0.90
0.03
0.12
0.13
0.28
0.04
0.05

—
0.88
0.73
0.08
0.11
0.21
0.32
0.09
0.06

—
0.76
0.02
0.13
0.10
0.28
0.02
0.03

—
0.00
0.09
0.06
0.17
0.01
0.06

—
0.86
0.76
0.56
0.97
0.56

—
0.48
0.24
0.88
0.32

—
0.44
0.79
0.31

—
0.57
0.23

13
12
11
10
9
8
7
6
5
4
3
2
1

Table 1. Partial correlations among attentional biases, cancer-related ruminations, PTSD symptoms, and PTG

Copyright r 2010 John Wiley & Sons, Ltd.

Partial correlation coefficients controlling for years of education, monthly family income, and religion are presented in the lower triangle of the correlation matrix. CAPNIS Negative, Negative attentional bias measured by Attention to Negative Information
subscale of Chinese version of Attention to Positive and Negative Information Scale; CAPNIS Positive, Positive attentional bias measured by Attention to Positive Information subscale of Chinese version of Attention to Positive and Negative Information
Scale; CCRRS Negative, Negative Cancer-Related Rumination subscale of Chinese Cancer-Related Rumination Scale; CCRRS Positive, Positive Cancer-Related Rumination subscale of Chinese Cancer-Related Rumination Scale; CIESR Total, Total score of
Chinese Impact of Event Scale–Revised; CIESR Intrusion, Intrusion subscale of Chinese Impact of Event Scale–Revised; CIESR Hyperarousal, Hyperarousal subscale of Chinese Impact of Event Scale–Revised; CIESR Avoidance, Avoidance subscale of Chinese
Impact of Event Scale–Revised; CPTGI Total, Total score of Chinese Posttraumatic Growth Inventory; CPTGI Self, Self subscale of Chinese Posttraumatic Growth Inventory; CPTGI Spiritual, Spiritual subscale of Chinese Posttraumatic Growth Inventory;
CPTGI Life Orientation, Life Orientation subscale of Chinese Posttraumatic Growth Inventory; CPTGI Intrapersonal, Intrapersonal subscale of Chinese Posttraumatic Growth Inventory; CPTGI Interpersonal, Interpersonal subscale of Chinese
Posttraumatic Growth Inventory. po0.05; po0.01; po0.001.
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potential mediator in partial mediation, and is
totally not signiﬁcant in full mediation. A series of
four regression equations for each hypothesis are
computed to assess each criterion as outlined by
Baron and Kenny [46], and mediation is considered
to occur if the relationship between the predictor
and dependent variables could be partially or
totally accounted for by the hypothesized mediator(s) and if signiﬁcant indirect eﬀects are demonstrated [47]. The Sobel [48] test was used to examine
the indirect eﬀect in the mediation hypotheses.
For the PTSD symptoms model, the ﬁrst and
second regressions showed that negative attentional bias was signiﬁcantly related to negative
cancer-related rumination (b 5 0.42, SE 5 0.52,
t 5 5.83, po0.001) and PTSD symptoms
(b 5 0.51, SE 5 1.92, t 5 7.42, po0.001) respectively. PTSD symptoms were regressed on negative
attentional bias and negative cancer-related rumination in the third and fourth regressions. After
controlling for negative attentional bias, negative
cancer-related rumination was signiﬁcantly related
to PTSD symptoms (b 5 0.45, SE 5 0.25, t 5 6.93,
po0.001). With negative cancer-related rumination
as potential mediator, the relationship between
negative attentional bias and PTSD symptoms
decreased in strength and remained signiﬁcant
(b 5 0.32, SE 5 1.86, t 5 4.79, po0.001) (see
Figure 1). Results of Sobel’s test indicated that this
indirect eﬀect was signiﬁcant (z 5 4.46, po0.001),
thereby supporting a partial mediation model.
For the PTG mediation model, the ﬁrst and second
regressions found that positive attentional bias was
signiﬁcantly related to positive cancer-related rumination (b 5 0.40, SE 5 0.58, t 5 5.76, po0.001) and
PTG (b 5 0.54, SE 5 1.31, t 5 9.64, po0.001) respectively. In the third and fourth regressions, PTG was
regressed on positive attentional bias and positive
cancer-related rumination. After controlling for
positive attentional bias, positive cancer-related
rumination was signiﬁcantly related to PTG
(b 5 0.28, SE 5 0.17, t 5 4.87, po0.001). With positive cancer-related rumination as hypothesized mediator, the relationship between positive attentional
bias and PTG decreased in strength and was
signiﬁcant (b 5 0.42, SE 5 1.34, t 5 7.40, po0.001)
(see Figure 1). Testing standard error of this indirect
eﬀect [48] indicated a signiﬁcant mediation (z 5 3.72,
po0.001), suggesting that positive cancer-related
rumination partially mediated the relationship
between positive attentional bias and PTG.

Discussion
The main objective of the present study was to
examine the eﬀects of attentional biases on PTSD
symptoms and PTG through the potential mediator
of cancer-related rumination in women with breast
cancer. Consistent with our hypotheses, the present
Psycho-Oncology 20: 544–552 (2011)
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Negative Cancer-Related
Rumination
.42***

.45***

Negative

Posttraumatic Stress

Attentional Bias

Disorder Symptoms
(.51***).32***

Positive Cancer-Related
Rumination
.28***

.40***

Posttraumatic

Positive

Growth

Attentional Bias
(.54***).42***

Figure 1. Model of relationships among negative attentional bias, negative cancer-related rumination, and posttraumatic stress
disorder symptoms and model of relationships among positive attentional bias, positive cancer-related rumination, and posttraumatic
growth in women with breast cancer. Values presented are standardized regression coefficients. The value in parentheses represents
the coefficient for the direct (i.e. unmediated) path. po0.001

ﬁndings build on past research and extend current
theories by demonstrating that diﬀerent valence of
attentional style may predict diﬀerential trajectories
of the development of PTSD symptoms and PTG via
diﬀerently valenced cancer-related rumination. These
results converged to mounting evidence that adjustment to cancer may be mediated by how individuals
cognitively process their disease [49].
The present study indicated that greater negative
attentional bias and greater negative cancer-related
rumination are related to more posttraumatic stress
reactions and they are not related to PTG. Negative
cancer-related rumination is found to partially
mediate the eﬀect of negative attentional bias on
PTSD symptoms. This ﬁnding extends the cognitive
models of PTSD [11,50,51] that self-reported
negative attentional bias is an important intrapersonal factor, which may maintain PTSD symptoms
by fostering a sense of serious current threat directly
or indirectly through predisposing one to engage in
negative trauma-related appraisals. It is in-line with
the literature that selective attention to threatrelated stimuli measured by experimental paradigms
is central to PTSD symptoms development [52].
The present study indicated that positive cancerrelated rumination is positively related to PTG,
and that positive attentional bias is positively
related to PTG but not PTSD symptoms. It was
found that while positive attentional bias may
predict PTG, the eﬀects would at least be partially
mediated by positive cancer-related rumination.
Consistent with psychosocial approaches to growth
[7,34,53], women with breast cancer with greater
positive attentional bias may tend to shape their
illness experience by engaging in more positive
cancer-related rumination, thus producing more
PTG. They may tend to have their attention focus
on important resources or positive sides of their
Copyright r 2010 John Wiley & Sons, Ltd.

cancer experience, and disengage from uncontrollable or unresolved problems [54], thereby yielding
more growth directly or indirectly by inﬂuencing
cancer-related rumination adaptively.
Additionally, the present ﬁnding that PTG and
PTSD have no signiﬁcant correlation with one
another concurred with the results of several
studies on breast cancer women [1,36]. No association or inconsistent associations between growth
and psychopathology suggested that these constructs may be viewed as two separate, independent
dimensions of experience following adversity [9],
thus they may have diﬀerent underlying cognitive
mechanisms. This suggested that psychopathology
and PTG may have diﬀerential pathways or
trajectories of development. Indeed, the present
study found that habitual attentional style is an
important intrapersonal factor that may aﬀect the
adaptiveness of cognitive processing of the cancer
experience, hence the posttraumatic outcomes.
Both PTSD and PTG have been evinced to be
multidimensional and diﬀerent processes may be
related to their diﬀerent dimensions [55–57]. Interestingly, negative attentional bias is positively related
to the life orientation dimension of PTG in the
present study. The life orientation dimension consists
of two items regarding people’s change in life priority
and belief about the changeability of things in life
[44]. Perhaps, positive changes in life orientation may
require people to be aware of both the negative and
positive things in life before comparisons could be
made regarding the relative importance of the
diﬀerent life aspects and changeability of things in
life. Moreover, the present study found that negative
attentional bias is also positively correlated with the
spiritual dimension of PTG, suggesting that the
tendency to attend to negative information may
provide a fertile ground for processing of and positive
Psycho-Oncology 20: 544–552 (2011)
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changes in religious beliefs and spiritual life following
cancer diagnosis and treatments. Generally speaking,
while the broad picture suggested by the present
major ﬁndings and PTG literature is that attending to
the positive aspects and thinking positively about the
cancer experience may facilitate PTG, under speciﬁc
circumstances, negative attentional style may also
play a role in providing opportunities for growth in
speciﬁc growth dimensions. Future research may
explore the potential underlying cognitive processes
in relation to diﬀerent PTG dimensions.
In the present study, positive cancer-related
rumination is positively related to PTSD symptoms.
Similarly, Taku and colleagues [18] found that
distress appeared to be related to recent intrusive
rumination directly, and intrusive rumination soon
after bereavement and recent deliberate rumination
indirectly. Continued deliberate rumination may
imply an ongoing struggle with bereavement, leading
to distress mediated by current intrusive ruminations
[18]. Moreover, negative attentional bias is slightly
positively related to positive attentional bias, suggesting that they are fairly distinct constructs.
Furthermore, both intrusive negative rumination
about the traumatic event and deliberate rumination
designed to make sense of the event might be
expected to co-occur in the immediate aftermath of a
traumatic experience [15,58]. Taku and colleagues
[18] found that the relationships between traumarelated intrusive rumination and deliberate rumination are relatively small, suggesting the potential
usefulness of investigating these two types of
rumination separately [18]. Consistently in the
present study, negative cancer-related rumination is
not highly correlated with positive cancer-related
rumination. This suggested the co-occurrence of
negative and positive cancer-related ruminations
after the diagnosis and treatments of breast cancer
and that they may be examined separately in relation
to the diﬀerent posttraumatic outcomes.
The limitations of this study include its crosssectional nature, inability to generalize the ﬁndings
to both genders and other types of cancer patients,
and that the relationship of CCRRS with CIES-R
and CPTGI may be inﬂated due to their overlapping item content. Future studies that apply
prospective intervals are warranted for drawing
cause–eﬀect conclusions. They could examine the
generalizability of current ﬁndings to male and
other types of cancer patients and with the overlapping content removed. Future studies could
examine the eﬀects of more automatic aspects of
attentional biases on PTSD symptoms and PTG
using experimental paradigms, which may minimize the confounding eﬀects between independent
and dependent variables measured by self-reports.
The clinical implications are that reducing
attentional tendency to negative information and
negative cancer-related rumination may alleviate
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psychopathology, but may not have impacts on
PTG. Facilitating attentional tendency to positive
information and positive cancer-related rumination
may enhance PTG, but may not necessarily alleviate
psychopathology. There is a wealth of literature on
the eﬀectiveness of cognitive therapy in PTSD
treatment [59] and suggestive evidence that cognitive-behavioral interventions [60] and cognitive-existence approach [61] can increase PTG in cancer
patients. Mansell [62] proposed that lower order
automatic attentional biases may develop and modify
through new information acquisition or voluntary
appraisal that changes higher order schema. Thus,
cognitive restructuring targeting maladaptive cancerrelated appraisals may alleviate PTSD symptoms.
Changing global dysfunctional beliefs or voluntary
disengaging attention from negative life aspects may
modify negative attentional bias, hence aﬀecting
PTSD symptoms directly or indirectly via less
negative cancer-related rumination. Positive cancerrelated rumination may be enhanced by adaptive
reappraisal and in-depth existential thinking about the
cancer experience [32]. Future research may examine
innovative interventions aimed at teaching patients to
deliberately attend to positive resources about oneself
and the world that may facilitate PTG directly or
indirectly through positive cancer-related rumination.

Appendix
EFA results of the Chinese Cancer-Related Rumination Scale (CCRRS)
Factor
I
Negative cancer-related rumination
2a. I have thoughts about cancer and I could
not get rid of them
6. I have thought about having cancer when
I didn’t mean to
8. I had trouble stopping myself from thinking
about cancer
3. I have found myself thinking how I may
not survive cancer
11. I have thought about how upset I am
about having cancer
Positive cancer-related rumination
9. I have thought about the ways cancer has
helped me appreciate what I have in life
5. I have thought about how I’m doing
a good job in coping with cancer
7. I have thought about how to best manage
the challenges associated with cancer
10. I have made an effort to find ways to do
something to manage the symptoms associated
with cancer treatment
12. I have thought about how to ‘‘make
peace’’ with having cancer
Percentage of variance explained

II

0.784
0.733
0.730
0.714
0.700

0.709
0.700
0.675
0.586

0.508
29.87%

21.09%

a

Item number in the Cancer-Related Rumination Scale.
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