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Cancer-coping profile predicts long-term psychological functions
and quality of life in cancer survivors
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Abstract
Purpose Cancer survivors experience significant psychosocial distress even after completion of cancer treatment. The associa-
tion between cancer coping and cancer recovery is not well established. The present study investigated the cancer-coping profile
and cancer outcomes in breast cancer survivors.
Methods A three-wave longitudinal study was conducted. In 2009 (wave 1), 248 breast cancer survivors completed a package of
psychological inventories to evaluate cancer copying style, psychological distress, anxiety and depression, and quality of life.
They received follow-up survey in 2012 (wave 2) and 2016 (wave 3). A latent profile analysis (LPA) was conducted among
participants in wave 1 to identify cancer-coping class. Identified cancer-coping class was used to predict psychological and
survival outcomes in waves 2 and 3.
Results Two cancer-coping classes were identified through LPA, namely adaptive cancer coping (class I; 52%) and maladaptive
cancer coping (class II; 47.8%). Demographic and clinical factors did not differ significantly between the two classes. Subsequent
analyses demonstrated that the cancer-coping style in wave 1 predicted the psychological symptoms and quality of life outcomes
at the two follow-ups (waves 2 and 3). Survivors in the adaptive group (class I) exhibited lower cancer distress, anxiety and
depression scores, and higher quality of life scores than those in the maladaptive group did. Cancer coping were not found to be
significantly associated with cancer survival or recurrence.
Conclusions The identified cancer-coping styles were predictive of the survivors’ psychological symptoms, psychological well-
being, and health-related quality of life but not cancer survival or recurrence.

Keywords Cancer . Survivor . Coping . Trajectory . Psychosocial

Introduction

A systemic review on psychological distress of cancer survi-
vors reported that the prevalence of anxiety was 6–23% and
that of depression was 0–58%; thus, anxiety and depression
are approximately twice as prevalent in cancer survivors as in
the general population [1]. Psychological stressors after the
completion of cancer treatments are fear of recurrence, the
future, and death [2]. A significant proportion of survivors
have been reported to display anxiety and depression as well
as experience restriction and impairment in daily functioning
after the completion of treatment [3–5] for up to 10 years [6].
Other studies, however, have revealed that the prevalence of
depression decreased approximately to 25% in the third year
and to 15% in the fifth year after diagnosis in disease-free
survivors [7, 8]. Alternatively, psychological distress in cancer
survivors may increase, decrease, or remain stable. A constant
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objective in oncology is to find methods for identifying sub-
groups of patients and survivors that are more likely than other
groups to experience psychological symptoms and underlying
conditions that contribute to the risk of psychological morbid-
ity. Previous studies have identified a few socio-demographic
characteristics, including young age, being unmarried, low
education level, and low socio-economic status [9, 10], as risk
factors. Psychosocial factors such as perceived stress, knowl-
edge and utilization of support, and attachment styles have
also been identified [11–13]. Among the predictors, coping
has received increasing attention that affects psychological
well-being among cancer survivors [14].

The term Bcoping^ is widely used in psycho-oncology lit-
erature. According to the transactional model of stress [15],
coping refers to Bongoing cognitive and behavioral efforts to
manage specific external and/or internal demands that are ap-
praised as taxing or exceeding the resources of the person^ (p.
237). In clinical oncology, Greer and Watson [16] proposed
the following five cancer-coping styles: helplessness/hope-
lessness, anxious preoccupation, fighting spirit, denial/avoid-
ance, and fatalism. It has generally been established that fight-
ing spirit (a positive attitude according to which cancer diag-
nosis is considered a challenge) is associated with low levels
of anxiety and depression. By contrast, helplessness/
hopelessness (an attitude in which the focus is on final loss
of life, and cancer is regarded as defeat) and anxious preoccu-
pation (an attitude in which patients spend most of their time
worrying about the recurrence of cancer and are hypersensi-
tive toward any signs or symptoms) are positively associated
with depression and anxiety [17].

On the other hand, both denial/avoidance (an attitude in
which the threat and consequences of cancer are believed to
beminimal) and fatalism (a passive acceptance attitude toward
the diagnosis) tended to be either uncorrelated or exhibited
low positive correlation with anxiety and depression symp-
toms [18, 19]. In summary, evidence shows that fighting spirit
is an adaptive coping style whereas both anxious preoccupa-
tion and helplessness/hopelessness are maladaptive coping
styles. Expecting that survivors with a coping profile charac-
terized by high fighting spirit, low anxious preoccupation, and
low helplessness/hopelessness should experience the least
anxiety and depression is logical. Whether denial/avoidance
and fatalism among cancer survivors should be categorized as
adaptive or maladaptive remains unclear.

The present study was conducted to examine the aforemen-
tioned issues. It aimed to develop cancer-coping profiles of
breast cancer survivors and to examine the predictive power of
the profiles for psychological outcomes, health-related quality
of life, and cancer survival during a 7-year follow-up period.
Breast cancer survivors with adaptive coping styles were hy-
pothesized to exhibit lower psychological distress, higher
quality of life, and higher cancer survival rates than survivors
with maladaptive coping styles.

Materials and methods

Sampling procedures

Consecutive patients who received diagnoses of stage 0 to II
breast cancer between 2006 and 2009 in the Koo Foundation
Sun Yat-Sen Cancer Center (KF-SYSCC) in Taiwan were
recruited. Patients who had completed a post-diagnosis period
of 3 months to 2 years and 3 months at the time of the survey
in August 2009; were aged between 20 and 80 years; had
received education for at least 6 years; and did not have any
history of mental retardation, dementia, severe mental disor-
der, or organic brain disorder were included in the study.

In 2009 (wave 1, on average 1.5 years after cancer diagno-
sis), 470 eligible patients were identified and were sent ques-
tionnaires through mail; of these, 248 patients (52.8%)
returned the questionnaires. In 2012 (on average 4.5 years
after cancer diagnosis), the wave 2 questionnaires were sent
to the 248 patients who had returned the questionnaires in
2009. Among them, 127 (51.2%) patients returned the ques-
tionnaires. In 2016 (on average 8.5 year after cancer diagno-
sis), the wave 3 questionnaires along with a USD 3 coupon
were sent out to the same 248 patients as an incentive to
increase their response rate. One hundred fifity-eight of 248
patients (63.7%) returned the questionnaire. In summary,
among the 470 eligible patients identified in 2009, 96 patients
(20.4%) completed all three waves of questionnaires (Fig. 1,
CONSORT flowchart).

Measures

Demographic and clinical factors such as age, sex, marriage,
educational level, and clinical stage were collected from the
hospital registry database. Recurrence and survival data were
retrieved from the national death registry for events between
2009 and 2013 and were supplemented by the hospital death
registry for events from 2009 to 2017. The length of survival
was calculated from the date of cancer diagnosis.

TheMental Adjustment to Cancer (MAC) Scale was devel-
oped as a 40-item self-rating scale to measure adjustment to
cancer for various types and stages of cancer [20]. The scale
was shortened to 29 items as theMini-MAC, which was found
to have a five-factor structure, including Helpless-Hopeless,
Anxious Preoccupation, Fighting Spirit, Cognitive
Avoidance, and Fatalism [19]. Ho [18] translated the question-
naire into Chinese and found a three-factor structure (Negative
Emotion, Positive Attitude, and Cognitive Avoidance) using
cancer survivors from Hong Kong. The original five-factor
structure was found more applicable for cancer survivors in
Taiwan [21].We therefore used the score of the five factors for
the latent profile analysis.

The Distress Thermometer (DT) is a single-item self-report
measure presented as a 10-point scale in a thermometer format
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ranging from (0) BNo Distress^ to (10) BExtreme Distress^
[22]. The patients were asked BHow distressed were you dur-
ing the past week?^ In response, each patient identified one
single score to express stress levels. DT is recommended by
National Comprehensive Cancer Network as an efficient in-
strument for evaluating the psychological distress of patients
with cancer. DT has been validated by Wang, et al. [23] for
evaluating the psychological distress of patients with cancer in
the Taiwanese population and is widely adopted for evaluating
the stress levels of in- and out-patients at KF-SYSCC. The
optimal cutoff point for referral is 3/4 in Taiwan population.
Holland [24] suggested that DTcan bemodified and usedwith
cancer survivors.

The Hospital Anxiety and Depression Scale (HADS) is a
14-item measure of anxiety and depression developed by
Zigmond and Snaith [25]. The score for the entire scale ranges
from 0 to 42, with maximum of 21 points for each subscale.
HADS has been widely used for physically ill patients. Leung
et al. translated HADS into Chinese and validated the Chinese
version [26]. In Taiwan, the optimal cut off points for caseness
in the screening of anxiety and depression are 8/9 and 7/8,
respectively [23].

The 36-Item Short Form Survey (SF-36) is a multipurpose
health survey for the assessment of quality of life. It consists of
eight scales that contribute to a physical and mental compo-
nent summary [27]. The Taiwanese edition of SF-36 was

Note:  LPA Class I = 129; and Class II = 118 

Eligible breast cancer 
survivors (n=470) 

Excluded (n= 222) 
• Questionnaire not returned (n=195) 
• Declined to participate (n= 14) 
• Incomplete (n=13) 

WAVE I ANALYSIS Analyzed for latent profile analysis (LPA) 
(n=248) 
(LPA class I: 129; class II: 118; unclassified: 1) 

ENROLLMENT

3rd year follow-up (n=127) 
(LPA class I:74;class II:53) 

Excluded from wave II analysis (n=121) 
• Questionnaire not returned (n=114) 
• Declined to participate (n=4) 

Incomplete (n=3)

7th year follow-up (n= 158) 
(LPA class I:90;class II:67;unclassified:1) 

Excluded from wave III analysis (n=90) 

WAVE II ANALYSIS

WAVE III ANALYSIS

ALL-3-WAVE
Analyzed for latent growth models (n=96) 
(LPA class I:57;class II:39) 

Excluded from all-3-wave analysis (n=152) 

(n=90)

•

•
•
•

•
•

Fig. 1 CONSORT flow diagram
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developed using the data of 18,142 patients through the 2001
Health Interview Survey [28]. The internal reliability was ac-
ceptable for all the scales (α > 0.7), except for Social
Functioning subscale. A comparison between results from
the USA and Taiwan revealed that the age and sex distribution
patterns were similar in both the populations [28].

Statistical methods

A latent profile analysis (LPA) was conducted using MPlus
version 7.4 for identifying the mental adjustment styles of the
248 patients who had returned the questionnaires to us in 2009
(wave 1). LPA is an extension of latent class analysis [29], in
which categorical latent classes were identified according to
the patterns of responses on observed variables.

Class models (with one to five classes) were constructed,
and the model fit was examined. We aimed to use a model
with the lowest Akaike information criterion, lowest Bayesian
information criterion, and highest entropy. If the models ex-
hibited close values of these indices, we selected the model
with relatively few classes according to the law of parsimony.
The bootstrap likelihood ratio test and Vuong-Lo-Mendell-
Rubin likelihood ratio tests were also used to compare be-
tween models with n and n − 1 classes.

The association of latent profile class and demographic and
clinical variables were examined using independent sample t
tests for continuous variables and chi-squared tests for cate-
gorical variables. Psychological and functional outcomes
measured at wave 2 and wave 3 follow-ups were compared
between the two classes of patients derived from the LPA.
Survival analysis was conducted through Kaplan–Meier sur-
vival analysis.

The research ethical committee in the Koo Foundation Sun
Yat-Sen Cancer Center approved the study (KFSYSCC-IRB
No: 20160805A). All participants had provided written in-
formed consent.

Results

Demographic and clinical factors

The mean age of the recruited 248 patients (Table 1) in wave 1
was 49.2 years (min 27 years, max 72 years). Two hundred
three (81.85% of the 248 patients) were married, and 134
(54.0%) of them had received education up to or above the
college level. The distribution of patients according to breast
cancer stage was stage 0 (n = 6, 2.42%), stage I (n = 122;
49.19%), and stage II (n = 120, 48.39%). The average time
between the wave 1 survey and the completion of cancer
treatment was 12.4 months (SD = 6.4 months) and between
the wave 1 survey and the date of cancer diagnosis was
18.1 months (SD = 6.6 months). All patients received surgery.

Comparing the demographic data of the 248 patients who had
returned the wave 1 survey with those who had not returned
them, patients who had returned the questionnaires were sig-
nificantly younger and had received higher levels of education
than those who had not returned the questionnaires. Other
variables did not differ significantly between the two groups.

Reliability of psychological measures

The values of Cronbach’s alpha (for internal consistency) of
the psychological scales used during the three waves are listed
in the Table 2. Fighting spirit and fatalism have relatively low
(between 0.5 and 0.7) internal reliability; however, other do-
mains have Cronbach’s alpha values near or higher than 0.7.

Latent profile analysis

LPAwas conducted for models consisting of one to five clas-
ses. The summary of the model fit study is presented in
Table 3. Information criterion values in the class models were
close. Vuong-Lo-Mendell-Rubin likelihood ratio tests re-
vealed a significant difference only between the two-class
and one-class models. A two-class model was therefore cho-
sen as the final model.

In our two-class model, 129 (52.2%) patients were classi-
fied in class I and 118 (47.8%) patients were classified in class
II. Figure 2 depicts the mean Mini-Mental Adjustment to
Cancer (Mini-MAC) subscale scores of the adaptive group
(blue line) and the maladaptive group (red line). The former
(class I) displayed low hopelessness/helplessness scores, low
anxious avoidance scores, high fighting spirit scores, low cog-
nitive avoidance scores, and high fatalism scores. This class
was named the Badaptive mental adjustment to cancer^ group
in the present study (adaptive group). By contrast, the mal-
adaptive group had high hopelessness/helplessness scores,
high anxious avoidance scores, low fighting spirit scores, high
cognitive avoidance scores, and low fatalism scores. This
class was termed the Bmaladaptive mental adjustment to
cancer^ group (maladaptive group) in the current study.

Chi-squared analyses showed no significant difference
in demographic factors (education level and marriage) and
clinical factors (stage, percentage of patients with stage II
breast cancer, receiving chemotherapy, and receiving ra-
diotherapy) between the class I and class II patients iden-
tified through the LPA. Independent sample t tests showed
no significant differences in terms of age (class I: mean
age = 48.9 years, SD = 9.3 years; class II: mean age =
49.3 years, SD = 9.4 years; t(1) = −0.386, p = 0.700) and
duration after completion of active treatment (class I:
mean = 12.4 months, SD = 5.5 months; class II: mean =
11.3 months, SD = 4.8 months, t(1) = 1.567, p = 0.118).
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Prediction of psychological, functional, and survival
outcomes using the cancer-coping profile

The mental adjustment style in wave 1 predicted the psycho-
logical symptoms and quality of life outcomes at the follow-
ups (Table 4). Class II patients (maladaptive group) developed
higher level of cancer distress, anxiety, and depression than
the class I patients (adaptive group) did. They also exhibited
lower quality of life scores than the class I patients, both in the
physical and mental domains. The predictive power was still

significant during wave 3 of the survey for psychological
symptoms and quality of life, which was 7 years after wave
1 of the survey.

Using the cutoff points of DT (3/4), HADS-anxiety (8/9),
and HADS-depression (7/8) as criteria for referral to the psy-
chological support team, both the adaptive group or the mal-
adaptive group had average scores below the cutoff points.
Nevertheless, a substantial proportion of patients scored
higher than the cutoff points of clinical significance. For ex-
ample, at wave 2, approximately one third of the patients in

Table 1 Demographic and
clinical factors of the sampled
population

Demographic and
clinical factors

Recruited (n = 248)
(mean ± SD)

Questionnaire not returned
(n = 222) (mean ± SD)

t value

Age (year) 49.2 ± 9.4 51.8 ± 10.2 2.94*

Months after completion of treatment 12.4 ± 6.4 13.5 ± 6.24 1.89

Months after diagnosis 18.1 ± 6.6 19.1 ± 6.7 1.60

n (%) n (%) χ2 value

Marriage

Married 203 (52.6%) 183 (47.4%) 0.03

Not married 45 (53.6%) 39 (46.4%)

Education

College education or more 134 (67.5%) 70 (34.3%) 24.14*

High school or less 114 (42.9%) 152 (57.1%)

Stage of breast cancer

0 6 (66.7%) 3 (33.3%) 1.11

I 122 (54.0%) 104 (46.0%)

II 120 (51.1%) 115 (48.9%)

Received chemotherapy

Yes 179 (53.8%) 154 (46.2%) 0.45

No 69 (50.4%) 68 (49.6%)

Received radiotherapy

Yes 152 (54.9%) 125 (45.1%) 1.20

No 96 (49.7%) 97 (50.3%)

*p < 0.01

Table 2 Reliability of the
psychological inventories Reliability (Cronbach’s alpha) Wave 1 Wave 2 Wave 3

Mini-Mental Adjustment to Cancer Scale

• Helpless–hopelessness (8 items) 0.877 0.856 0.841

• Anxious Preoccupation (8 items) 0.877 0.841 0.862

• Fighting Spirit (4 items) 0.608 0.535 0.584

• Cognitive Avoidance (4 items) 0.685 0.687 0.733

• Fatalism (5 items) 0.572 0.569 0.527

36-Item Short Form Survey

• Physical Component Scale (35 items) N/A 0.885 0.901

• Mental Component Scale (35 items) N/A 0.894 0.883

Hospital Anxiety and Depression Scale

• Anxiety (7 items) 0.879 0.867 0.874

• Depression (7 items) 0.759 0.759 0.696

N/A 36-Item Short Form Survey was not administered at wave 1
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the maladaptive group scored above the cutoff points in DT.
Using the cutoff points of HADS-anxiety or HADS-
depression yielded similar results.

In terms of survival outcomes, six and five registered all-
cause deaths were recorded in the class I and class II patients,
respectively. Kaplan–Meier survival analysis [30] did not re-
veal significant differences between the two groups of patients
(p = 0.893). Five patients with cancer recurrence were report-
ed in the adaptive group, whereas ten patients were reported in
the maladaptive group. Recurrence-free survival also did not
differ significantly (p = 0.474) between the two groups.

Discussion

The present study is an attempt to relate different profiles of
cancer-coping styles to mental health outcomes in longitudi-
nal data. Each patient was assigned to one mutually exclusive
class (or profile) based on the scores on the five coping styles

measured using theMini-MAC subscale. Using LPA, we were
able to classify the cancer patients into either an Badaptive
mental adjustment to cancer^ group or a Bmaladaptive mental
adjustment to cancer^ group. The cancer-coping profile relat-
ed low hopelessness/helplessness scores to low anxious
avoidance scores, high fighting spirit scores, low cognitive
avoidance scores, and high fatalism scores. Our result is con-
sistent with previous findings in the factor analysis of mental
adjustment scale for cancer [18, 19]. Almost half (47.8%) of
the breast cancer survivors exhibited a maladaptive coping
profile, suggesting that many survivors may need psycholog-
ical support to develop healthy coping styles in the early
stages of cancer diagnosis [1, 17].

Demographic and clinical variables in the LPA did not
differ significantly between the class I and class II patients.
Therefore, these factors are not potential confounders in the
association between latent class and measures of psychologi-
cal outcomes or quality of life. In other words, the cancer-
coping profile independently predicted the long-term

Fig. 2 A two-class latent profile
analysis model using the five
domains in the Mini-Mental
Adjustment to Cancer Scale in
wave 1, showing individual
values and class means. One
hundred twenty-nine (52.2%)
patients were classified as class I,
118 (47.8%) patients were
classified as class II

Table 3 Summary of model fit
for latent profile analysis on the
domains of Mini-Mental
Adjustment for Cancer Scale
(Mini-MAC)

Measure 1-Class 2-Class 3-Class 4-Class 5-Class

Log-likelihood − 2988.405 − 2906.446 − 2862.837 − 2831.091 − 2809.743

AIC 5996.81 5844.89 5769.67 5718.18 5687.49

BIC 6031.90 5901.04 5846.88 5816.44 5806.80

SSA-BIC 6000.20 5850.32 5777.14 5727.69 5699.03

Entropy N/A 0.733 0.819 0.862 0.807

LMR test N/A − 2988.41 − 2906.45 − 2862.837 − 2831.091
LMR p value N/A 0.0062 0.0941 0.1571 0.3337

BLRT test N/A − 2988.41 − 2906.45 − 2862.837 − 2831.091
BLRT p value NA 0.0000 0.0000 0.0000 0.0000

AIC Akaike information criterion, BIC Bayesian information criterion, SSA-BIC sample-size adjusted BIC, LMR
Vuong-Lo-Mendell-Rubin likelihood ratio test, BLRT bootstrap likelihood ratio test
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psychological outcomes and quality of life. The result sug-
gests that individual differences are present among survivors
and these differences may not be attributed to fixed factors
such as sex and socio-economic status. Clearly, survivors
who adopt positive coping styles and adjustment secondary
to cancer treatment tend to exhibit a high level of psycholog-
ical well-being.

Clinical implications

An adaptive cancer-coping profile is predictive of lower can-
cer distress, anxiety, depression, and a higher quality of life
even after 7 years of follow-up [31, 32]. The finding is con-
sistent with a previous 12-month follow-up study, which
showed that patients who had adaptive psychological re-
sponses to cancer has better psychological well-being and
higher health-related quality of life [33]. These results contrib-
ute to the theoretical understanding of the complex relation-
ship between distress and coping so that appropriate referrals
for mental health evaluation and treatment can be prescribed
(i.e., adaptive cognitive behavioral therapy coping strategies)
[34]. Our results also revealed that clinicians should consider
the entire coping profile instead of focusing on individual
coping styles. Clinical intervention should also aim to change
the coping profile of a survivor rather than increasing or de-
creasing individual coping styles. Several intervention pro-
grams were found to be effective at enhancing coping mech-
anisms in survivors [35, 36]. We also urge the inclusion of
quality of life measures in the intervention programs as out-
come measures.

Larger differences seem to exist in HADS-anxiety and
HADS-depression than in DT score between the two groups
with maladaptive and adaptive coping profiles. This is mainly
because the HADS scale has a larger score range than does
DT. The percentages of patients that require intervention
based on the cutoff points suggested in relevant studies were
similar using the HADS and DT scales. The size of the

differences between the adaptive group and maladaptive
group was approximately 1 to 1.5 points in DT, 2 to 3 points
in HADS-anxiety, 1.5 to 2.5 points in HADS-depression, and
3 to 7 points in SF-36 quality of life measures. These were all
clinically significant differences.

Survival did not differ significantly between the patients in
class I and those in class II. This result is likely due to the
small number of total deaths in the sampled population (i.e.,
11 patients). This study lacks the power to examine the asso-
ciation between cancer-coping style and survival. Additional
studies should be conducted for examining the relationship
between cancer-coping style and survival.

Study limitations

This study has several limitations. The dropout rate of the
sampled population during the wave 1 and 2 surveys was
nearly 50%. Hence, a financial incentive was provided during
the wave 3 survey, with an aim of increasing the response rate
and was successful. Respondents who returned the question-
naires might not have been sufficiently representative of the
general population. Table 1 shows that those who responded
to the questionnaire were significantly younger and more ed-
ucated than those who did not respond. The effect of this
discrepancy on our study results is unknown. However, age
and education were not associated with the coping profiles in
our study (results shown), neither were they associated with
outcome measures, including DT, HADS, and quality of life
(results not shown). Therefore, they might not play a signifi-
cant role in the association between coping profiles, psycho-
logical outcomes, and quality of life. The time points of the
follow-up were originally supposed to be 3 years (wave 2) and
6 years (wave 3) after the wave 1 survey. However, for wave
3, the duration of 6 years was increased to 7 years because of a
shortage of research manpower. The study results were also
limited because the availability of only three surveys made
observation of the time trend or trajectory of cancer recovery

Table 4 Difference in
psychological functioning and
quality of life measures at years 3
and 7 between the two classes of
patients regarding cancer coping

Year 3 Year 7

Class I Class II p value Class I Class II p value

DT 1.79 ± 1.88 3.33 ± 2.55 < 0.001 1.57 ± 2.28 2.50 ± 2.72 0.025

HADS

Anxiety 3.88 ± 3.30 6.83 ± 4.04 < 0.001 4.10 ± 3.18 6.37 ± 4.28 < 0.001

Depression 2.82 ± 2.63 5.40 ± 3.83 < 0.001 3.25 ± 2.83 4.94 ± 3.44 0.001

SF-36

PSC 55.23 ± 5.77 52.21 ± 8.35 0.022 55.40 ± 6.97 52.33 ± 6.91 0.011

MSC 50.47 ± 7.43 43.61 ± 10.51 < 0.001 50.57 ± 8.03 47.22 ± 9.24 0.024

DT distress thermometer,HADSHospital Anxiety andDepression Scale, SF-36 36-Item Short Form Survey, PSC,
physical component summary, MSC mental component summary
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over time difficult. In addition, patients were eligible for the
study if they had completed their cancer treatment in the past
2 years before the study began. Thus, the time point of entry
varied among the patients. The discrepancy of timing may be
more significant during the wave 1 survey than in the wave 2
and 3 surveys. Only self-report questionnaires were adminis-
tered in the present study. Although these instruments are well
established and have been validated, the information collected
is liable to exhibit potential report bias. We concluded that the
coping profile at time 1 predicts anxiety and depression at
times 2 and 3 based on the temporal sequence of association.
However, we must be cautious about causal inferences in an
observational study because more anxious or depressed peo-
ple may adopt more passive, maladaptive coping strategies as
well as hopeless or helpless attitudes. Additional studies
should account for all of the aforementioned limitations to
increase the reliability and validity of their results.

Conclusion

Developing an understanding of the psychological and so-
cial processes involved in long-term adjustment has many
implications for cancer recovery [37] by which adaption
can be enhanced and equilibrium can be restored in the
lives of cancer survivors [38]. The pattern of mental ad-
justment to cancer can be used to predict psychological
symptoms and the health-related quality of life among can-
cer survivors even over a long period. Hence, a potential
effective guideline for identifying at-risk cancer survivors
and deciding an appropriate course of psychological treat-
ment can be created in the field of psycho-oncology.

Acknowledgements We thank the participants for their involvement in
the study.

Funding This research received no specific grant from any funding agen-
cy in the public, commercial, or not-for-profit sectors.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

References

1. Andrykowski MA, Lykins E, Floyd A (2008) Psychological health
in cancer survivors. Semin Oncol Nurs 24(3):193–201. https://doi.
org/10.1016/j.soncn.2008.05.007

2. National Research Council (2004) Meeting psychosocial needs of
womenwith breast cancer. NationalAcademies Press,WashingtonDC

3. Ganz PA, Coscarelli A, Fred C, Kahn B, Polinsky ML, Petersen L
(1996) Breast cancer survivors: psychosocial concerns and quality
of life. Breast Cancer Res Treat 38(2):183–199

4. Brant JM, Beck S, Dudley WN, Cobb P, Pepper G, Miaskowski C
(2011) Symptom trajectories in posttreatment cancer survivors.
Cancer Nurs 34(1):67–77. https://doi.org/10.1097/NCC.
0b013e3181f04ae9

5. Mitchell AJ, Ferguson DW, Gill J, Paul J, Symonds P (2013)
Depression and anxiety in long-term cancer survivors compared
with spouses and healthy controls: a systematic review and meta-
analysis. Lancet Oncol 14(8):721–732. https://doi.org/10.1016/
S1470-2045(13)70244-4

6. Koch L, Jansen L, Herrmann A, Stegmaier C, Holleczek B, Singer
S, Brenner H, Arndt V (2013) Quality of life in long-term breast
cancer survivors—a 10-year longitudinal population-based study.
Acta oncologica (Stockholm, Sweden) 52(6):1119–1128. https://
doi.org/10.3109/0284186x.2013.774461

7. Burgess C, Cornelius V, Love S, Graham J, Richards M, Ramirez A
(2005) Depression and anxiety in women with early breast cancer:
five year observational cohort study. Bmj 330(7493):702

8. Anderson B, Lutgendorf S (1997) Quality of life in gynecologic
cancer survivors. CA Cancer J Clin 47(4):218–225

9. Baker F, Denniston M, Smith T, West MM (2005) Adult cancer
survivors: how are they faring? Cancer 104(S11):2565–2576

10. Kornblith AB, Herndon JE, Weiss RB, Zhang C, Zuckerman
EL, Rosenberg S, Mertz M, Payne D, Jane Massie M, Holland
JF (2003) Long-term adjustment of survivors of early-stage
breast carcinoma, 20 years after adjuvant chemotherapy.
Cancer 98(4):679–689

11. Lelorain S, Bonnaud-Antignac A, Florin A (2010) Long term post-
traumatic growth after breast cancer: prevalence, predictors and
relationships with psychological health. J Clin Psychol Med
Settings 17(1):14–22. https://doi.org/10.1007/s10880-009-9183-6

12. McDonough MH, Sabiston CM, Wrosch C (2014) Predicting
changes in posttraumatic growth and subjective well-being among
breast cancer survivors: the role of social support and stress.
Psychooncology 23(1):114–120. https://doi.org/10.1002/pon.3380

13. Mehnert A, Koch U (2008) Psychological comorbidity and health-
related quality of life and its association with awareness, utilization,
and need for psychosocial support in a cancer register-based sample
of long-term breast cancer survivors. J Psychosom Res 64(4):383–
391. https://doi.org/10.1016/j.jpsychores.2007.12.005

14. PaekMS, Ip EH, Levine B, Avis NE (2016) Longitudinal reciprocal
relationships between quality of life and coping strategies among
women with breast cancer. Annals of behavioral medicine : a pub-
lication of the Society of Behavioral Medicine 50(5):775–783.
https://doi.org/10.1007/s12160-016-9803-y

15. Lazarus RS (1993) Coping theory and research: past, present, and
future. Psychosom Med 55(3):234–247

16. Greer S, Watson M (1987) Mental adjustment to cancer: its mea-
surement and prognostic importance. Cancer Surv 6(3):439–453

17. Moorey S, Greer S (2012) Oxford guide to CBT for people with
cancer. Oxford University Press, New York

18. Ho SM, Fung WK, Chan CL, Watson M, Tsui YK (2003)
Psychometric properties of the Chinese version of the Mini-
Menta l Adjus tmen t to Cance r (MINI -MAC) sca le .
Psychooncology 12(6):547–556. https://doi.org/10.1002/pon.672

19. Watson M, Law MG, Md S, Greer S, Baruch J, Bliss J (1994) The
Mini-MAC: further development of the mental adjustment to can-
cer scale. J Psychosoc Oncol 12(3):33–46

20. Watson M, Greer S, Young J, Inayat Q, Burgess C, Robertson B
(1988) Development of a questionnaire measure of adjustment to
cancer: the MAC scale. Psychol Med 18(01):203–209

21. Wang W-T, Tu P-C, Liu T-J, Yeh D-C, Hsu W-Y (2013) Mental
adjustment at different phases in breast cancer trajectory: re-
examination of factor structure of the Mini-MAC and its correlation
with distress. Psychooncology 22(4):768–774. https://doi.org/10.
1002/pon.3065

940 Support Care Cancer (2019) 27:933–941

https://doi.org/10.1016/j.soncn.2008.05.007
https://doi.org/10.1016/j.soncn.2008.05.007
https://doi.org/10.1097/NCC.0b013e3181f04ae9
https://doi.org/10.1097/NCC.0b013e3181f04ae9
https://doi.org/10.1016/S1470-2045(13)70244-4
https://doi.org/10.1016/S1470-2045(13)70244-4
https://doi.org/10.3109/0284186x.2013.774461
https://doi.org/10.3109/0284186x.2013.774461
https://doi.org/10.1007/s10880-009-9183-6
https://doi.org/10.1002/pon.3380
https://doi.org/10.1016/j.jpsychores.2007.12.005
https://doi.org/10.1007/s12160-016-9803-y
https://doi.org/10.1002/pon.672
https://doi.org/10.1002/pon.3065
https://doi.org/10.1002/pon.3065


22. Roth AJ, Kornblith AB, Batel-Copel L, Peabody E, Scher HI,
Holland JC (1998) Rapid screening for psychologic distress in
men with prostate carcinoma—a pilot study. Cancer 82(10):1904–
1908. https://doi.org/10.1002/(sici)1097-0142(19980515)82:
10<1904::aid-cncr13>3.0.co;2-x

23. WangGL, Hsu SH, FengAC, Chiu CY, Shen JF, Lin YJ, Cheng CC
(2011) The HADS and the DT for screening psychosocial distress
of cancer patients in Taiwan. Psychooncology 20(6):639–646

24. Holland JG, Reznik I (2005) Pathways for psychosocial care of
cancer survivors. Cancer 104(11):2624–2637. https://doi.org/10.
1002/cncr.21252

25. Zigmond AS, Snaith RP (1983) The hospital anxiety and depres-
sion scale. Acta Psychiatr Scand 67(6):361–370

26. Leung CM, Ho S, Kan CS, Hung CH, Chen CN (1993) Evaluation
of the Chinese version of the hospital anxiety and depression scale.
A cross-cultural perspective. Int J Psychosom 40(1–4):29–34

27. Ware JE, Kosinski M, Keller SD (1994) SF-36 physical and mental
health summary scales : a user’s manual. Health Assessment Lab,
New England Medical Center, Boston, Mass

28. Lu JFR, Tseng HM, Tsai YJ (2003) Assessment of health-related
quality of life in Taiwan (I): development and psychometric testing
of SF-36 Taiwan version. Taiwan Journal of Public Health 22(6):
501–511. https://doi.org/10.6288/TJPH2003-22-06-09

29. Collins LM, Lanza ST (2010) Latent class and latent transition
analysis : with applications in the social, behavioral, and health
sciences. Wiley, Hoboken

30. Goel MK, Khanna P, Kishore J (2010) Understanding survival
analysis: Kaplan-Meier estimate. Int J Ayurveda Res 1(4):274–
278. https://doi.org/10.4103/0974-7788.76794

31. Watson D, Clark LA, Tellegen A (1988) Development and valida-
tion of brief measures of positive and negative affect: the PANAS
scales. J Pers Soc Psychol 54(6):1063–1070

32. WatsonM, Greer S, Rowden L, Gorman C, Robertson B, Bliss JM,
Tunmore R (1991) Relationships between emotional control, ad-
justment to cancer and depression and anxiety in breast cancer
patients. Psychol Med 21(1):51–57

33. Johansson M, Rydén A, Finizia C (2011) Mental adjustment to
cancer and its relation to anxiety, depression, HRQL and survival
in patients with laryngeal cancer—a longitudinal study. BMC
Cancer 11:283–283. https://doi.org/10.1186/1471-2407-11-283

34. Elliott KE, Scott JL, Monsour M, Nuwayhid F (2015) Profiles of
dyadic adjustment for advanced prostate cancer to inform couple-
based intervention. Psychol Health 30(11):1259–1273. https://doi.
org/10.1080/08870446.2015.1043301

35. Stanton AL (2006) Psychosocial concerns and interventions for
cancer survivors. J Clin Oncol 24(32):5132–5137. https://doi.org/
10.1200/jco.2006.06.8775

36. Vachon M (2006) Psychosocial distress and coping after cancer
treatment. How clinicians can assess distress and which interven-
tions are appropriate–what we know and what we don’t. Am J Nurs
106(3 Suppl):26–31

37. Kornblith A (1998) Psychosocial adaptation of cancer survivors. In:
Holland J (ed) Psychooncology. Oxford University Press, New
York, pp 223–254

38. Halstead MT, Fernsler JI (1994) Coping strategies of long-term
cancer survivors. Cancer Nurs 17(2):94–100

Support Care Cancer (2019) 27:933–941 941

https://doi.org/10.1002/(sici)1097-0142(19980515)82:10<1904::aid-cncr13>3.0.co;2-x
https://doi.org/10.1002/(sici)1097-0142(19980515)82:10<1904::aid-cncr13>3.0.co;2-x
https://doi.org/10.1002/cncr.21252
https://doi.org/10.1002/cncr.21252
https://doi.org/10.6288/TJPH2003-22-06-09
https://doi.org/10.4103/0974-7788.76794
https://doi.org/10.1186/1471-2407-11-283
https://doi.org/10.1080/08870446.2015.1043301
https://doi.org/10.1080/08870446.2015.1043301
https://doi.org/10.1200/jco.2006.06.8775
https://doi.org/10.1200/jco.2006.06.8775

	Cancer-coping profile predicts long-term psychological functions and quality of life in cancer survivors
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Materials and methods
	Sampling procedures
	Measures
	Statistical methods

	Results
	Demographic and clinical factors
	Reliability of psychological measures
	Latent profile analysis
	Prediction of psychological, functional, and survival outcomes using the cancer-coping profile

	Discussion
	Clinical implications
	Study limitations

	Conclusion
	References


