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Abstract

Purpose

A diagnosis of breast cancer or melanoma is a traumatic life event that patients have to face.
However, their locus of control (LOC) beliefs and coping strategies as well as the associations with
Health-Related Quality-of-Life (HRQoL) changes over time are still not well known and rarely
compared by cancer site.

Methods

The objective of this longitudinal study was to assess the association of LOC (Cancer Locus-of-
Control Scale) and coping (Brief Cope) changes, with change in HRQoL (EORTC QLQ-C30) over

time in newly-diagnosed breast cancer and melanoma patients at 1, 6, 12 and 24-months post-
2
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diagnosis. Mixed models were used to compare LOC and coping longitudinal changes as well as
their associations with HRQoL changes in early-stage breast cancer and melanoma patients.

Results

Overall, 215 breast cancer and 78 melanoma patients participated to the study. At baseline, HRQoL
levels were often higher for breast cancer compared to melanoma patients. For breast cancer and
melanoma patients, negative coping strategies and perceived control over the course of illness were
negatively and positively associated with HRQoL changes, respectively. For breast cancer patients
only, emotional coping and internal causal attribution were negatively associated with HRQoL
changes. For both cancer sites, living with a partner correlated with worse HRQoL.

Conclusions

Understanding coping strategies and LOC beliefs used by patients soon after their cancer diagnosis
and over the course of illness can help identifying psychological and supportive care to modify
maladaptive thoughts and beliefs and promote more adaptive behaviors to ultimately improve
patients’ well-being and HRQoL.

Keywords

Breast cancer; Melanoma; Coping; Locus of control; Health-related quality of life; Longitudinal

data.

Total number of: 1) text pages (including title page(s), abstract, main text, references, and figure
legends): 14 pages; 2) tables: 2 tables; 3) figures: 1 figure; 4) and supporting files for publication:

none.

Introduction
A better understanding of cancer patients’ experience using Patient-reported outcomes (PRO) is
now deemed essential to assess treatment and health care effectiveness (1). A diagnosis of cancer is

a traumatic life event that patients have to cope with and which can also lead them to question
3
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control beliefs about themselves, about their health, and about the future (2). As reported
previously, coping strategies and control beliefs can impact patients' Health-Related Quality of Life
(HRQoL) differently. Positive (e.g. acceptance) and negative coping (e.g. cognitive escape-
avoidance) strategies were found to be positively and negatively associated with HRQoL,
respectively, in breast cancer patients, patients with incurable cancer or with non-small-cell lung
carcinoma (3-7). Locus of control (LOC), as first described by Rotter (8), defines the way in which
individuals perceive the determinants influencing their life. It is composed of two main factors,
which may coexist, the external control (e.g. people who tend to believe that the outcome is
primarily determined by external factors beyond their influence) and the internal control (e.g.
people who tend to believe that their performance depends mainly on themselves). High external
LOC reflecting a propensity to refer to external beliefs, was related to better HRQoL in bone
marrow transplantation (9) but lower HRQoL in ovarian cancer patients (10), whereas high internal
LOC reflecting a propensity to refer to internal beliefs, was related to higher HRQoL in breast
cancer patients (11). Hence, depending on cancer site, the relationship between LOC, coping
strategies and HRQoL seems to vary (12) and the way patients face a cancer diagnosis and its
aftermath, as well as the impact on their HRQoL may differ. However, few empirical studies have
tackled this issue which questions the importance of adapting psychological care and prevention of
maladaptive coping and beliefs based on thoughts or behaviors related to coping strategies or LOC,
that have been identified as deleterious to HRQoL depending on cancer site. Hence, addressing this
topic could be helpful in determining whether the psychological or medical interventions that aim to
support the HRQoL of patients should depend on the type of cancer.

In the current study, we focused on two cancer sites with similar good prognosis at early stages, but
different surgeries, treatments, and symbolism carried by the affected organ (7,13): breast cancer
and melanoma. Indeed, patients with breast cancer often experience major surgery and further
therapy, including radio-, chemo-, or hormonal therapy and they are confronted with a disease that

affects an organ associated with femininity, attractiveness and fertility. By contrast, melanoma
4
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patients usually experience minor surgery and a postsurgical treatment that might only involve
immunotherapy and they may (or not) be confronted with visible spots or scars on their body.

It has been reported that breast cancer and melanoma patients do not experience the same level and
trajectory of HRQoL with higher HRQoL for melanoma patients 24 months post-diagnosis (mpd)
compared to breast cancer patients (14) and an increase in HRQoL in breast cancer patients between
6 and 12 mpd which only occurred from 12 to 24 mpd in melanoma patients (15). These studies,
however, did not consider the relationship between coping, LOC, and HRQoL and longitudinal
studies remain scarce hence not allowing understanding changes in coping strategies, LOC and
HRQoL and identifying how they are related.

The aim of this study is to assess the association between changes in coping and LOC with HRQoL
changes in breast cancer and melanoma patients to highlight beneficial or deleterious coping
strategies and specific beliefs of control related to cancer (reflected by LOC) that could be
considered in future supportive patient care. We focused on patients with Stage | or Il (early stage,
non-metastatic) to better understand the experience of a traumatic first diagnosis of cancer in order
to determine whether specific psychological support should be warranted according to cancer site in
patients with good prognosis.

Our main research hypothesis is that the way patients face and adapt to a cancer diagnosis, using
different coping strategies and locus of control, can change over time and have different impact on
Health-Related Quality-of-Life (HRQoL) depending on cancer site.

Methods

Participants

This longitudinal study aims at assessing the changes experienced by patients since diagnosis of
breast cancer or melanoma in the Department of Onco-Dermatology and the Cancerology Institute,
in Nantes, France. Patients diagnosed with a stage | or Il (early stage, non-metastatic) cancer were
eligible for the study. The study was approved by an ethical research committee (Comité de

Protection des Personnes) hosted by Nantes University hospital and participants were informed
5
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about the study and invited to sign an informed consent agreement. Informed consent was obtained
from all individual participants included in the study. Patients completed self-administered
questionnaires within 1, 6, 12, and 24 mpd. HRQoL, coping, LOC, sociodemographic variables, and

medical information were assessed during follow-up.

Measures

The EORTC quality of life questionnaire (QLQ-C30) (16), a widely-used scale in oncology studies,
was chosen to assess HRQoL. This scale has 30 items and we focused on the 6 functioning
dimensions measuring physical (PF), role (RF), emotional (EF), cognitive (CF), social (SF)
functioning, and global health (GH). These dimensions are composed of four or seven-point Likert
items and the scores range from 0 to 100. A higher score represents a higher level of HRQoL. The
Cancer Locus of Control scale (17) assesses specific control beliefs related to cancer. This 14-item
scale has 3 dimensions composed of four-point Likert items: perceived control over the course of
the illness (ContLOC), internal causal attribution (IntLOC), and religious control (RelLOC). A
higher score indicates a higher belief. Coping strategies were assessed with the 28-item Brief Cope
questionnaire (18,19) which measures 14 coping dimensions. Coping strategies strongly related to
each other were grouped together using a clustering around latent variables method (20) leading to
4 clusters and corresponding main strategies: Negative Coping (NegCOP) including behavioral
disengagement, self-blame and denial, Emotional Coping (EmoCOP) including instrumental
support, emotional support, venting and religion, Positive Coping (PosCOP) including active
coping, planning, self-distraction, positive reframing, humor and acceptance, and substance use.
Each cluster is composed of four-point Likert items with a higher score indicating a higher use of a
given main strategy to deal with stressful life events. Coping and LOC scores were standardized
between 0 and 100 to be on the same metric as HRQoL scores.

Statistical Methods
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Mixed models are widely used for the analysis of data from longitudinal studies. They allow dealing
with repeated measurements by specifying a structure for the correlation between measurements
from a same patient. Mixed models can also handle incomplete data. These models include fixed
effects that characterize the mean behavior of the sample over time (intercept as mean value at 1-
mpd and time variable to assess change in our study) as well as random effects to model individual
variation around the mean trajectory (possibly intercept and/or time in our study to model a
different value at 1-mpd and/or change for each patient from the mean of the sample). The
correlation between measurements of the same patient measured across different occasions is taken
into account by specifying the structure of the variance-covariance matrix. The general procedure to
build a mixed model relies on different steps. First, fixed effects are specified to model the mean
trend in the sample containing all relevant explanatory variables. Second, random effects such as
random intercept and/or random time are included one-by-one in the model and the different
possibilities are compared using information criteria, such as Akaike Information Criteria (AIC)
(22). Third, models with different relevant covariance structures are compared using also
information criteria. Nullity of the parameters of each fixed effect is tested with a F-test. Eventually,
model is reduced by deleting non-significant fixed effects (mean trend and explanatory variables) to
obtain the best fitting model.

Changes of each LOC and main coping strategies were investigated using mixed models (21) by
cancer site. Fixed (intercept: mean score value at 1-mpd and time) and random (intercept and/or
time to model different score values at 1-mpd and/or changes from one patient to another from the
mean of the sample) effects were considered. For each dependent variable (LOC or main coping
strategies) and each cancer site, addition of random effects and structure for the variance-covariance
matrix were based on the AIC. A significant time effect resulted in considering the corresponding
LOC or coping variable as a time-dependent covariate in the following multivariable analyses of

HRQoL changes, otherwise, their values at 1-mpd were used.
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To assess the effect of coping strategies, LOC and sociodemographic variables on HRQoL changes,
a mixed model was fitted on each HRQoL dimension for each cancer site. Age, level of education,
perceived standard of living, and living with a partner at 1-mpd were included as fixed effects. As
recommended, time and all potential interactions between LOC or coping and time (23) were
included in the fixed effects part of the model. The inclusion of the main effects as well as
interactions allows distinguishing between the mean effect of the covariate on HRQOL over time
(main effect) and a change from the mean effect at a given time (interaction with time). The
addition of a random intercept, or time, and the structure of the covariance matrix were based on the
AIC. The fixed-effect part of the best fitting model was reduced by deleting first non-significant
interactions and last non-significant main effects using the AIC and p-value of the Wald test. Model
assumptions were checked looking at the normality and homoscedasticity of the residuals. SAS 9.2

Proc MIXED was used for the analyses.

Results

Patients were recruited from November, 2010 to December, 2012. Overall, 215 breast cancer and 78
melanoma patients completed the questionnaires at 1-mpd (Table 1). Breast cancer patients were all
female; melanoma patients were predominantly male (58%). Patients were on average 52 years old
and mostly lived with a partner (82%). Based on the reporting of patients during follow-up, almost
all breast cancer patients had surgery (99.5%) and radiotherapy (88.8%), hormonal therapy (76.7%),
or chemotherapy (53.5%). Melanoma patients were almost all treated by immunotherapy (97.4%)

and few received chemotherapy (16.7%).

Usage of coping and LOC
At 1-mpd (Table 1), the ContLOC was the strongest belief and PosCOP the most used coping
strategy for both cancer sites. As patients rarely reported to use substance, this strategy was not

considered in subsequent analyses.
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TABLE 1

Longitudinal change in coping and LOC

Changes over time of each LOC and main coping strategies by cancer type were first investigated.
For breast cancer and melanoma patients, EmoCOP and ContLOC scores significantly decreased
over time, indicating that patients use less and less EmoCOP and ContLOC over time. IntLOC and
NegCOP significantly increased over time for breast cancer and melanoma patients, respectively.
PosCOP significantly decreased over time for melanoma patients. All these covariates were
considered as time-dependent for all further analyses. The variables not changing over time were
considered as time-independent variables; their values at 1-mpd were used for all further analyses.
Longitudinal change in HRQoL

The levels of most HRQoL dimensions at 1-mpd (estimated values of the intercept in Table 2) were
higher for patients with breast cancer compared to patients with melanoma, except CF. Breast
cancer patients tend to have a better HRQoL at 1 mpd than melanoma patients.

Time effect

For breast cancer patients, PF, GH, RF, and SF scores decreased steeply from 1 to 6-mpd, then
slightly increased from 6 to 12-mpd, and remained stable from 12 to 24-mpd. Globally, during the
2-year follow-up (24 vs 1 mpd in Table 2), PF, RF, SF scores had an average decrease of -5.3, -7.5,
and -4.9 points, respectively whereas GH, EF, and CF remained globally stable. Overall, HRQoL of
breast cancer patients on PF, GH, RF and SF dimensions deteriorated significantly soon after
diagnosis, then improved significantly until 1 year after diagnosis and remained stable afterwards
without recovering their initial levels. By contrast, for melanoma patients, EF and PF scores linearly
increased (+3.3 points on average between each visit) and decreased (-2.6 points on average
between each visit) over time, respectively, while the other HRQoL dimensions remained stable.
Thus, HRQoL improved over time for EF and worsened over time for PF.

Covariates’ effects: common to breast cancer and melanoma
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NegCOP and living with a partner were negatively associated with changes in EF, SF, and RF, SF,
respectively. For example, an increase of 10 points in the NegCOP score (higher usage of this
strategy) was associated with an average decrease of 3 and 5 points in EF score (worse HRQoL on
this dimension) for breast cancer and melanoma patients, respectively. Moreover, ContLOC and age
were positively associated with changes in GH, RF, and SF, EF, respectively. As compared to other
patients, patients living with a partner experienced a decrease in most HRQoL dimensions (except
PF and CF) ranging from 7 to 18 points on average for melanoma patients and from 7 to 9 for breast

cancer patients for RF and SF dimensions.

Covariates’ effects: breast cancer

For breast cancer patients, PosCOP was positively associated with EF changes. EmoCOP and
IntLOC were negatively associated with changes in PF, GH, SF, and EF, GH, CF, RF, respectively.
In addition, EmoCOP was negatively associated with breast cancer patients’ EF but only at 1 mpd.
Change in the EF mean scores depending on the level of EmoCOP are shown in Figure 1. Patients
with higher scores of EmoCOP (observed third quartile of EmoCOP scores) had a lower mean level
of EF at 1 mpd compared to the patients with lower EmoCOP scores (first quartile). From 6-mpd,

the EF mean scores were higher than 1-mpd scores and similar whatever the level of EmoCOP.

Covariates’ effects: melanoma
For melanoma patients, PosCOP was positively associated with PF changes. RelLOC was

negatively associated with changes in EF and SF.

Discussion

This study assessed the association of change in coping and LOC dimensions over time with change
in HRQoL for breast cancer and melanoma patients. For both cancer sites, PosCOP was the most
used coping strategy followed by EmoCOP. Moreover, ContLOC was the strongest belief followed

by IntLOC. The mean levels of HRQoL at 1-mpd (except for CF) were higher for breast cancer
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compared to melanoma patients, the difference ranging from +8 to +69 points, the mean scores of
the RF and SF dimensions having the largest difference between the two cancer sites. This might be
due to the different social support perceived by patients (7) and could be related to the fact that
breast cancer is often fully recognized as a serious illness, whereas melanoma is often more
trivialized at an early stage (14). Hence, breast cancer patients might find more support from family
and friends than melanoma patients at diagnosis. Interestingly, our study also highlighted that
different coping strategies and LOC dimensions were associated with HRQoL changes and that
some strategies and specific beliefs were more adaptive than others; these findings were either
similar or different for both cancer sites.

NegCOP strategies such as behavioral disengagement, self-blame and denial were negatively
associated with HRQoL over time. It affected almost all HRQoL dimensions (except RF) for
melanoma patients but only EF and SF dimensions for breast cancer patients. The usage of negative
coping may prevent from the traumatic information processing necessary to positive adjustment
over time and was previously reported as being maladaptive and to correlate with worse HRQoL
and mood in breast cancer and melanoma patients (24-26). Similarly, IntLOC (self-attribution for
illness onset) correlated with worse HRQoL but only in breast cancer patients. Such feelings of self-
blame and counterfactual thinking are often linked with negative adjustment over time (27,28).
EmoCOP often consisting in the sharing of thoughts and feelings with others was also associated
with worse HRQoL over time for breast cancer patients. Emotionally expressive strategies, aiming
at managing negative emotions, can sometimes be ineffective in improving HRQoL (29,30). The
social sharing of thoughts and feelings may also not facilitate psychological adjustment in case of a
perceived unsupportive social context (31,32). Indeed, the patients’ social environment (friends,
relatives, partner, etc.) may find it difficult to face the illness of their friend or partner over time
(33,34) and have negative supportive attitudes impacting coping strategies and HRQoL (2).

For both cancer sites, ContLOC was positively associated with HRQoL changes. It has been

assumed that to reach and maintain control over time, patients use some adaptive cognitive
11
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compensation mechanisms, such as evaluating other domains in life or positive illusions, that seem
to be beneficial for psychological functioning in cancer (35). By contrast, living with a partner, was
negatively associated with HRQoL regarding RF and SF for both cancer sites, and also EF and GH
for melanoma patients. Both supportive and unsupportive or even aversive partner interactions have
been reported in cancer patients (36) and found to improve or reduce HRQoL, respectively, which
highlights the importance of investigating patient-partner dyads relationships and possibly screening
for problematic partner behaviors.

Although our study did not intend to generalize results and to make guidelines for wider
populations, the clinical and sociodemographic characteristics of the breast cancer and melanoma
patients included in our study seemed to be comparable with broader populations with these early-
stage cancer types. Regarding clinical psychological characteristics, we found that in our sample
ContLOC and PosCop were the most used coping strategy as compared to other beliefs and coping
strategies. These psychological characteristics were also found in other samples of breast cancer
patients at early stage (17). Similar results were also found in other studies (e.g., for acceptance,
active coping, planning, and positive reframing) in breast cancer (5) and melanoma patients (26).
Clinical implications

Current medical guidelines addressing HRQoL usually do not take into account the heterogeneity of
psychological experiences depending on the cancer site and our results can provide new directions
regarding psychological support. When facing cancer diagnosis, patients can experience several
negative emotions (anger, shame, frailty...). The sense of self-blame or self-attribution for illness
onset must be evaluated to better support patients using maladaptive coping strategies or having
detrimental specific control beliefs about cancer to eventually improve their HRQoL. This could
suggest psychosocial interventions such as cognitive restructuring or problem-solving techniques to
help patients identify maladaptive thoughts and replace them with more adaptive ones, or to seek
alternatives solutions or define realistic goals to cope with the situation (37). Also, it could be useful

to work on the acceptance of experiencing negative emotions and to maintain a sense of perceived
12
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control. Acceptance and Commitment Therapy (ACT) could be relevant as it may help to increase
perceived control over the disease which was shown to correlate with better HRQoL in our study.
ACT aims at increasing psychological flexibility which can improve psychological adjustment and
HRQoL (38).

Furthermore, it is necessary to also take into consideration partners’ mental state due to the illness,
to propose dyadic social support for example. Psycho-educational approach could be relevant with
interventions aiming at providing information about the disease and its consequences to patients and
their relatives to help them sharing their experience about cancer and its treatments, and to better
understand and accept its consequences on their daily lives.

Study limitations

The study was based on a sample of breast cancer and melanoma patients at early stage (stage | and
I, classified using the TNM classification system), diagnosed for the first time for breast cancer or
melanoma, with an age ranging from 18 to 65. Hence, generalization to older patients and to
patients with more severe stages cannot be made. Patients with chronic and/or psychiatric condition,
addiction (e.g. alcohol or drugs use) or undergoing antidepressant treatment for more than three
months were excluded as well as patients having chronic pain syndrome with an antalgic treatment
for more than three months before the diagnosis of cancer. Unfortunately, we do not have the
information and how many patients were screened but did not meet the criteria for inclusion. Since
the sample of breast cancer patients was composed only of women and the sample of melanoma
patients included men and women, gender and cancer site effects might be confounded. Also,
although our findings support an association between coping, LOC and HRQoL changes, causality,
but also reverse causality cannot be confirmed nor ruled out (39, 40). Finally, there weren’t
sufficiently detailed information on the patients’ treatments, use of psychological support or on the
partners’ experience which may interfere with patients” LOC, coping and HRQoL.

In conclusion, our study supports the evidence that different coping strategies and specific beliefs of

control related to cancer reflected by LOC are associated with HRQoL changes for breast cancer
13
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and melanoma patients. A better understanding of the coping strategies and LOC used by patients
soon after their cancer diagnosis and over the course of illness can help identifying psychological
and supportive care to modify maladaptive thoughts and beliefs and promote more adaptive

behaviors to ultimately improve patients” well-being and HRQoL.
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All the patients

Breast cancer

Melanoma

(N=293) patients (N=215) | patients (N=78)
n(%o) n(%o) n(%o)

Gender
Female 248 (84.6%) 215 (100%) 33 (42.3%)
Living with a partner
Yes 240 (81.9%) 178 (82.8%) 62 (79.5%)
Missing data 2 (0.7%) 2 (0.9%) 0 (0.0%)
Education
> Elementary school 245 (83.6%) 181 (84.2%) 64 (82.0%)
Missing data 4 (1.4%) 4(1.9%) 0 (0.0%)
Standard of living
High 36 (12.3%) 24 (11.2%) 12 (15.4%)
Intermediate 236 (80.5%) 175 (81.4%) 61 (78.2%)
Low 16 (5.5%) 12 (5.6%) 4 (5.1%)
Missing data 5 (1.7%) 4 (1.9%) 1(1.3%)

Mean (SD) Mean (SD) Mean (SD)
Age (years) 52.2(9.9) 53.0 (8.6) 51.3 (12.7)
Coping dimensions
NegCOP 16.0 (15.6) 16.6 (16.6) 14.4 (12.1)
EmoCOP 36.0 (17.8) 38.2 (18.2) 30.4 (15.4)
PosCOP 50.6 (16.6) 50.7 (17.4) 50.6 (14.4)
SUBUSE 6.5 (15.6) 6.0 (14.9) 7.7 (17.3)
LOC dimensions
IntLOC 31.6 (21.2) 32.4 (21.9) 29.4 (19.5)
ConLOC 67.8 (19.6) 67.2 (20.5) 69.1 (16.8)
RelLOC 13.3(21.2) 13.7 (21.4) 12.1 (21.0)

NegCOP: negative coping; EmoCOP: emotional coping; PosCOP: positive coping; SUBUSE:
substance use; IntLOC: internal locus of control; ConLOC: control over the course of the
illness; RelLOC: religious locus of control. Range of the coping and locus of control scores:

0-100

Table 1. Characteristics of breast cancer and melanoma patients within 1 month post-diagnosis
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Table 2. Results of the multivariate analyses of the coping, locus of control and sociodemographic variables on the dimensions of
Health-Related Quality of Life

Emotional Functioning Physical Functioning Global Health
(EF) (PF) (GH)
Breast cancer Melanoma Breast cancer Melanoma Breast cancer Melanoma
Est. SE Est. SE Est. SE Est. SE Est. SE Est. SE
Intercept 59.58** 8.18 33.74* 9.75 95.,57** 205 88.04** 3.80 | 67.71** 294 33.16** 7.76
NegCOP -0.27* 0.07 -0.50**t 0.10 - -- -0.57**t 0.13 -- -- -0.23*+ 0.08
EmoCOP -0.30**t 0.05 - -- -0.06*t  0.03 -- - -0.11*t  0.04 -- -
PosCOP 0.15* 0.07 - -- - -- 0.19*t 0.05 -- - -- -
IntLOC -0.12*+ 0.04 - -- - - -- - -0.13*t  0.03 -- -
ConLOC - -- 0.28*t 0.08 - - -- -- 0.15*t 0.04 0.21*t+ 0.07
RelLOC - -- -0.24* 0.08 - - -- - -- - -- -
Age 0.34* 0.13 042* 0.14 - - -- - -- - 0.41* 0.12
Living with a partner - -~ -1350* 4.28 - - -- - -- - -10.16* 3.66
Standard of living - -- - -- - - -- - 7.34* 2.76 -- -
Time - -- -- -
6 vs 1 mpd 3.30* 1.20 | -12.37** 1.15 -2.62* 0.97 -6.87* 1.74
12 vs 6 mpd 3.30* 1.20 5.28** 0.94 -2.62* 0.97 6.88** 1.32
24 vs 12 mpd 3.30* 1.20 1.76* 0.66 -2.62* 0.97 0.45 1.24
24 vs 1 mpd 9.89* 359 | -533** 092 -7.85* 291 0.46 1.63
. 0.22**(6 mpd) 0.04
Er;egaccgggsnzetti"r‘r’;e” 026**(12mpd) 004 B B ~ B ~ B ~ B
0.22**(24 mpd) 0.05

Interactions between
NegCOP and time - -- - -- - - 0.13* 0.05 -- - -- -




Table 2 (Continued)

Cognitive Functioning

Role Functioning

Social Functioning

(CF) (RF) (SF)

Breast cancer Melanoma Breast cancer Melanoma Breast cancer Melanoma

Est. SE Est. SE Est. SE Est. SE Est. SE Est. SE
Intercept 66.59** 7.18 91.01** 2.10 92.72** 4.47 2391 12.35 | 87.55** 7.26 38.13* 10.72
NegCOP -- - -0.36**t 0.08 -- -- -- -- -0.20* 0.06 -0.31*t 0.12
EmoCOP -- -- -- -- -- -- -- -- -0.13*t 0.04 -- --
IntLOC -0.14*t 0.04 -- -- -0.12*t 0.05 -- -- -- -- -- --
ConLOC -- -- -- -- 0.10*t 0.05 0.25*t 0.10 -- -- 0.25*+ 0.09
RelLOC -- -- -- -- -- -- -- -- -- -- -0.19*  0.09
Age 0.37* 0.13 -- -- -- -- 0.61* 0.19 0.31* 0.12 0.52* 0.16
Living with a partner -- -- -- -- -8.79* 3.05 -13.38* 5.78 -6.73* 2.80 -17.53* 495
Time -- -- -- -- -- -- -- --
6 vs1mpd -17.79*%*  2.21 -14.39** 176
12 vs 6 mpd 10.17**  2.00 7.58** 1.90
24 vs 12 mpd 0.10 1.63 1.94 1.71
24 vs 1 mpd -7.52* 2.02 -4.87* 1.57

* p-value<0.05
** p-value <0.0001

t=Time-dependent variable.

Reference levels: household living standard: low intermediate, education: < certificate of elementary school, living with a partner: no, time: time 1.
mpd: months post-diagnosis; NegCOP: negative coping; EmoCOP: emotional coping; PosCOP: positive coping; IntLOC: internal locus of control;
ConLOC: control over the course of the illness; RelLOC: religious locus of control.
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Figure 1. Mean scores of emotional functioning over time according to the level of emotional
coping in breast cancer patients. EF emotional functioning, ECOP emotional coping, mpd
months postdiagnosis. Observed levels of emotional coping in the sample: mean: 39.9, 1st
quartile: 25, 3" quartile: 50
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