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Abstract

Objective: Cognitive difficulties are a common complaint among patients with breast cancer and 

may adversely affect psychological well-being. In particular, problems with executive functioning 

(EF) may interfere with coping, which is known to influence depressive symptoms. The current 

study was designed to examine correlations between EF, coping, and depressive symptoms 

in breast cancer survivors and to longitudinally test the hypothesis that coping mediates the 

relationship between EF and depressive symptoms.

Methods: Participants included 171 women with early-stage breast cancer assessed at the end 

of primary treatment with surgery, radiation, and/or chemotherapy and at 6 months, 1 year, 

and 2 years after treatment follow-ups as part of the Mind-Body Study. Participants completed 

questionnaires to assess subjective EF, approach and avoidant coping, and depressive symptoms, 

and neuropsychological testing was conducted to assess objective EF. Bivariate correlations were 

used to examine associations between EF, coping, and depressive symptoms. Mediation analyses 

were conducted using a bootstrapping approach (PROCESS).

Results: At 1 year after treatment, objective and subjective EFs were correlated with avoidant 

coping (r = −0.172 [p = .024] and r = 0.297 [p < .001], respectively). In longitudinal analyses, 

use of the avoidant strategy behavioral disengagement at 1 year mediated the association between 

objective (95% bootstrap confidence interval = −0.282 to −0.042) and subjective (95% bootstrap 

confidence interval = 0.020 to 0.254) EFs at 6 months and depressive symptoms at 2 years.

Conclusions: This study highlights how problems with EF during survivorship are associated 

with avoidant coping and depressive symptoms. Thus, these findings identify potential cognitive 

and affective targets for depression intervention in this population.
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INTRODUCTION

Cognitive dysfunction is a commonly feared consequence of breast cancer treatment. 

Women with breast cancer report more cognitive difficulties than age-matched controls, with 

prevalence estimates ranging 21% to 90% (1,2). Difficulties with executive function (EF) 

are particularly common in breast cancer survivors who report cognitive problems (3). These 

include the higher-order cognitive processes of shifting (between tasks or mental sets), 

inhibition (ability to deliberately inhibit automatic responses), and updating (maintaining 

and manipulating information in working memory) (4). Disruptions in these cognitive 

processes are distressing and can affect quality of life (5). Indeed, survivors report that 

distress and reduced self-efficacy due to cognitive problems lead them to withdraw from 

work and avoid more demanding tasks (6).

Problems with EF may also negatively affect quality of life through interfering with 

women’s ability to cope with stressors and regulate their emotions, further exacerbating 

distress. Coping refers to cognitive, behavioral, and emotional efforts to manage specific 

external and/or internal demands that are appraised as taxing or exceeding one’s resources 

(7). Many coping strategies are explicitly or implicitly designed to manage one’s emotional 

state (8). Therefore, psychological adjustment is typically conceptualized and measured as 

an outcome of the coping process (9). Certain coping strategies are associated with better 

mental health outcomes within the cancer survivorship context. In particular, approach-

oriented strategies, which are effortful attempts to engage with a stressor and the emotions 

it elicits, are associated with beneficial outcomes in cancer survivors, including lower 

depressive symptoms (10). Approach-oriented strategies include problem solving, emotional 

processing and expression, acceptance, and cognitive reappraisal (9). In contrast, avoidance-

oriented coping, which is characterized by disengaging from a stressor and includes denial 

and behavioral and mental disengagement, is a consistent predictor of higher depressive 

symptoms in cancer survivors (10,11). Given the differences in cognitive resources required 

to engage versus disengage from a stressor and its associated emotions, approach and 

avoidant coping likely differentially rely on effortful cognitive processes such as EF.

Despite the potential relevance of EF for coping, only a handful of studies have evaluated 

the associations between EF and approach and avoidant coping strategies. We identified 

one study that evaluated these processes in a cancer sample: in a study of adult survivors 

of pediatric acute lymphocytic leukemia, better EF performance measured via objective 

neuropsychological (NP) testing was associated with the use of more approach-oriented 

coping strategies and less avoidant coping (12). Similar associations between EF and coping 

have also been detected across a spectrum of cognitive functioning—from healthy adults 

with intact cognitive functioning to those with frank impairment due to a traumatic brain 

injury (TBI). For example, in a study of middle-aged adults, women with better objective 

EF performance reported greater use of approach-oriented coping strategies (13). Similarly, 

in a sample of TBI patients, better objective EF correlated with greater use of approach 

coping strategies, whereas poorer objective EF correlated with greater use of avoidance-

oriented coping strategies (14). In another sample of TBI patients, subjective EF difficulties 

correlated with a greater use of avoidance-oriented coping strategies (15). Of note, the 
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use of avoidant strategies was found to mediate the relationship between EF problems and 

depressive symptoms in this study. Finally, in one study of breast cancer survivors evaluating 

the associations between coping and objective impairment in other cognitive domains 

(memory, verbal fluency), avoidant coping strategies mediated the associations between 

stress and NP performance (16). These data were collected cross-sectionally; therefore, it is 

difficult to interpret directionality. However, these results provide further evidence for the 

potential relations between cognitive problems and coping within the breast cancer context. 

Indeed, it has been proposed that self-regulatory processes such as coping may have a 

bidirectional association with cancer-related cognitive problems (17).

Although extant empirical evidence supporting the association between EF and coping is 

limited, there is a closely related and rich literature on the cognitive basis of emotion 

regulation. Emotion regulation is the process by which individuals influence their emotional 

experience—including what emotions they have and how they experience and express them 

(18)—and overlaps with coping in its focus on management of emotion (19). Certain 

emotion regulation strategies, such as cognitive reappraisal, are considered to be more 

cognitively involved and have been deemed more difficult and effortful than other strategies 

such as acceptance (20). Cognitive reappraisal involves rethinking the meaning of affectively 

charged stimuli or events in terms that alter their emotional impact (21). Effectively 

executing this regulation strategy requires shifting between perspectives while inhibiting 

automatic emotional responses and updating representations of the emotional stimulus in 

working memory (22).

Thus, EF is thought to underlie cognitive reappraisal and other cognitively demanding 

emotion regulation strategies (23). Indeed, brain imaging studies support an overlap 

in neural networks activated during tasks that engage EF and these cognitive emotion 

regulation strategies (24,25). Cognitive and affective scientists have linked individual 

differences in EF performance with emotion regulation ability and have shown that 

manipulating EF (through cognitive load or ego depletion) affects emotion regulation 

success (26). In addition, problems with EF have been reliably observed in patients with 

major depressive disorder, which is characterized by problems with emotion regulation 

(27,28). Given that cognitive complaints, and problems with EF in particular, are observed in 

breast cancer survivors and that breast cancer survivors are at increased risk for depressive 

symptoms (29), evaluating links between EF and depressive symptoms in this population 

is clinically important. Moreover, given the well-established relationship between coping 

and depressive outcomes in this population specifically (11), understanding how EF, coping, 

and depressive symptoms are associated during survivorship might illuminate cognitive and 

affective targets for intervention.

Therefore, the goal of the current study was to examine associations between EF, coping, 

and depressive symptoms in a longitudinal study of breast cancer survivors (Mind-Body 

Study, or MBS). The MBS involved an intensive assessment of cognitive and psychological 

function after primary breast cancer treatment and at 6 months, 1 year, and 2 years of 

follow-ups (30). Drawing from work on EF and emotion regulation/coping in other contexts 

(26), we hypothesized that greater problems with EF would be associated with lower use 

of approach-oriented coping and greater use of avoidance-oriented coping in cross-sectional 
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analyses at 1 year after treatment. In addition, we hypothesized that coping would mediate 

the association between EF and depressive symptoms in longitudinal analyses.

METHODS

Participants

We used data from the MBS at the University of California, Los Angeles, a longitudinal 

study of breast cancer survivors aimed at characterizing the effects of endocrine therapy 

on cognitive functioning (30–33). Enrollment in the study began in May 2007, and data 

collection ended in July 2014. Inclusion criteria for the MBS were as follows: a) age 

21 to 65 years; b) diagnosed with stage 0, I, II, or IIIA breast cancer; c) completed 

primary breast cancer treatments (surgery, radiation, and/or chemotherapy) within the past 

3 months; d) had not started endocrine therapy; and e) proficient in the English language. 

Exclusion criteria were a) evidence of current or past disorder/disease of the central nervous 

system or any medical condition that might be expected to affect cognitive functioning 

(e.g., multiple sclerosis and thyroid dysfunction); b) history of head trauma with loss of 

consciousness greater than 30 minutes; c) epilepsy, dementia, or severe learning disability; 

d) current psychotic-spectrum disorder (e.g., schizophrenia), major affective disorder, or 

substance abuse or dependence; e) history of whole-brain irradiation or surgery; f) history 

of past cancer treatment with chemotherapy; g) active diagnosis of autoimmune and/or 

inflammatory disorder or disorders that may influence inflammatory processes; h) chronic 

use of oral steroid medication; and i) hormone therapy (estrogen, progestin compounds) 

other than vaginal estrogen. Current major affective disorder was assessed by asking if 

women had depressed mood and/or anhedonia nearly every day for 2 weeks; women were 

considered ineligible if they said yes to this question and were not under the care of a 

physician. For complete information on recruitment, screening, and exclusion criteria, please 

see Ganz et al. 2013 (32).

Procedures

Initial (baseline) study assessments were conducted within 3 months after the completion 

of primary treatment (surgery, radiation, and/or chemotherapy) and before the onset of 

endocrine therapy, if indicated. Follow-up assessments were conducted at 6 months and 1 

year after treatment, with annual follow-up thereafter (up to 6 years after treatment). NP 

testing was conducted at baseline, 6-month, and 1-year assessments, and questionnaires 

were administered at each assessment point. Here, we focus on the 1-year assessment, 

when the coping measures were obtained, and the assessments that preceded (6 month) and 

followed (2 years) this time point for longitudinal analyses. A total of 191 women were 

enrolled, 175 completed the 6-month assessment, 175 completed the 1-year assessment (171 

with NP data), and 152 completed the 2-year assessment.

Measures

Demographic and Clinical Characteristics—Demographic and clinical characteristics 

were obtained from both self-report and medical records at baseline. IQ was ascertained 

from the Wechsler Test of Adult Reading administered at baseline (34).
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Objective Measures of Executive Functioning—Participants completed a full NP test 

battery (33,35); however, only tasks used to assess EF were included in the current analyses. 

Shifting was assessed using the Trails B task completion time from the Halstead-Reitan 

NP battery, where longer time indicates worse performance (36). Inhibition was assessed 

using the Stroop Interference trial completion time from the Halstead-Reitan NP battery, 

where longer time indicates worse performance (37). Updating was assessed using the 

Letter-Number Sequencing task raw score from the Wechsler Adult Intelligence Scale-III, 

where a higher score indicates better performance (34). Standardized scores for each task 

were computed based on published normative data from healthy individuals, consistent with 

standard NP practice, and a summary EF score was computed by averaging the standardized 

scores for each task (higher scores indicate better performance; see Supplementary Data, 

http://links.lww.com/PSYMED/A725, from Ganz et al., 2013 (32) for detailed methods and 

normative data used).

Subjective Measure of Executive Functioning—Subjective measures of EF can 

illuminate dysfunction that is below the clinical threshold for impairment, thus detecting 

problems that may not be reflected in objective NP measures (38). The Patient’s Assessment 

of Own Functioning Inventory (PAOFI) was used to assess subjective experience of 

cognitive impairment (39). Factor analysis of the PAOFI in the MBS cohort at baseline 

identified five subscales; we focused on the Higher-Level Cognitive Complaints Subscale 

(PAOFI-HLC) to specifically assess subjective EF difficulty (40). This 12-item subscale 

assesses the degree to which participants recently have experienced problems with higher-

level cognitive processes on a scale from 1 to 6, with higher scores indicating more 

complaints. Of note, we confirmed the consistency of this factor structure in PAOFI data 

at the 1-year assessment. Reverse scoring was used so that higher scores represented greater 

cognitive difficulties.

Coping—A modified version of the COPE, a widely used and validated self-report measure 

of coping, was used to assess how women were coping with their experience of cancer at 1 

year after treatment, including their current physical or emotional concerns related to their 

cancer experience (41). Items are endorsed on a Likert-type scale from 1 (“I do not do 

this at all”) to 4 (“I do this a lot”). Based on previous literature, approach-oriented coping 

was assessed with the following subscales from the COPE: positive reappraisal (e.g., “I 

learn something from the experience”), seeking social support (e.g., “I try to get advice 

from someone about what to do”), acceptance (e.g., “I accept the reality of the fact that it 

happened”), planning (e.g., “I try to come up with a strategy about what to do”), and active 

coping (e.g., “I take action to try to make the situation better”) (8,42). In addition, emotional 

approach subscales “emotional processing” (e.g., “I take time to figure out what I’m 

feeling”) and “emotional expression” (e.g., “I allow myself to express my emotions”) were 

added to the COPE and included in the approach-oriented composite score (43). Subscales 

for avoidant coping strategies included behavioral disengagement (e.g., “I just give up trying 

to deal with it”), mental disengagement (e.g., “I do something to think about it less, such 

as going to movies or watching TV”), and denial (e.g., “I pretend that it has not really 

happened”) (44). Composite measures of approach and avoidance-oriented coping were 

computed by averaging scores for each subscale, following previous research (10,44,45). 
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Cronbach’s α for internal consistency of subscales within the approach composite was 

high (α = .75). Importantly, Cronbach’s α for internal consistency of subscales within the 

avoidance composite was relatively low (α = .44); thus, we performed exploratory analyses 

of each subscale of the composite.

Depressive Symptoms—Depressive symptoms were assessed using the Beck 

Depression Inventory (BDI-II), a valid and reliable measure of depression (46). The 

BDI-II assesses depressive symptoms over the past 2 weeks and comprises 21 questions 

assessing somatic, cognitive, and affective dimensions of depression. Clinical cutoffs for this 

version of the BDI are 0–13, minimal depression; 14–19, mild depression; 20–28, moderate 

depression; and 29–63, severe depression.

Data Analysis

Bivariate correlations between objective and subjective measures of EF, coping subscales, 

and depressive symptoms at the 1-year assessment were assessed. For continuous variables, 

Pearson correlation was used, and for ordinal variables, Spearman correlation was used. 

Multiple regression analyses were used to assess whether bivariate associations were robust 

to the inclusion of a priori–determined covariates that have been linked with cognitive 

performance and/or coping strategies in previous research: age, race, IQ (Wechsler Test of 

Adult Reading), cancer stage (0/1 or 2/3), receipt of chemotherapy, and receipt of endocrine 

therapy at the time of the 1-year study assessment. These covariates were specifically 

included given that age, IQ, and race have been associated with cognitive performance 

(47,48) and coping strategies (49–51); receipt of chemotherapy has been explicitly linked 

with EF (3); and endocrine therapy has been shown to influence cognitive functioning (33).

We then examined longitudinal relations between EF at 6 months, coping at 1 year, and 

depressive symptoms at 2 years within a mediation framework to examine whether problems 

with EF lead to problems with coping, which then result in greater depressive symptoms. We 

used the PROCESS macro for SPSS Statistics to derive point estimates, standard errors, 

and 95% bootstrap confidence intervals (CIs; 5000 random samples) to determine the 

indirect effect of EF at 6 months on depressive symptoms at 2 years through coping at 

1 year. This analysis uses ordinary least squares regression to establish associations between 

the independent variable (IV; subjective or objective EF), the dependent variable (DV; 

depressive symptoms), and the mediator (coping). The analysis results in five coefficients: 

a) the total effect (c path) of the IVon the DV, b) the direct effect (c′ path) of the IVon the 

DV, c) the effect of the IVon the mediator (a path), d) the effect of the mediator on the DV 

accounting for the IV (b path), and e) the indirect effect of the mediator on the relationship 

between the IV and DV (ab path). Significant mediation was concluded if the upper and 

lower bounds of the CIs for the ab path did not contain 0 (52). Analyses were conducted 

with and without the aforementioned covariates.

To correct for positive skewness and normalize data, log transformations of the COPE 

avoidance subscale and square root transformations of the COPE approach subscale and 

of the BDI-II were conducted. There was one outlier (three standard deviations above the 

mean) for the COPE behavioral disengagement subscale; therefore, we conducted bivariate 
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associations with and without the outlier to ensure that they did not account for any of the 

observed relationships (53). All statistical analyses were performed in IBM SPSS Statistics 

for Macintosh, Version 25.0, using two-tailed significance testing at α = .05 (IBM Corp. 

Released 2013; IBM Corp., Armonk, New York).

RESULTS

Sample Characteristics and Descriptives

Demographics and clinical characteristics of the participants are reported in Table 1. On 

average, women were 53 years old, were non-Hispanic White, were partnered, had received 

education beyond college, were employed, and had an annual household income of at 

least $100,000. Most participants were diagnosed with stage 1 or 2 breast cancer and had 

undergone a lumpectomy. Half the sample had received chemotherapy, 74% had received 

radiation, and 68% were taking endocrine therapy at the 1-year assessment.

Descriptive statistics for primary variables at the 1-year assessment are presented in Table 

1. On average, the objective EF summary scores were positive, indicating performance 

better than healthy adults. However, there was substantial variability in EF performance 

and 14.6% had an EF summary score lower than 0, indicating performance worse than 

controls. Subjective EF complaints within this sample were on average low, although 16% of 

women complained of experiencing EF problems “once in a while” to “fairly often.” Coping 

strategies used within this sample varied, but on average, women endorsed using approach-

oriented strategies between a “medium amount” and “a lot” and avoidant coping strategies 

“a little bit” to “not at all,” similar to other studies of coping in breast cancer survivors 

(10). Regarding depressive symptoms, on average (SD), women scored an 8.79 (6.98) on 

the BDI-II with a range of 0 to 32; 76% of women reported minimal symptoms, and 24% 

reported either mild or moderate levels of symptoms based on BDI-II clinical cutoffs (46). 

These levels are within the range of those detected in other studies of depressive symptoms 

in breast cancer survivors (11); however, they are on the lower end because of the exclusion 

criteria of current affective disorder in the MBS sample.

Bivariate Correlations Between EF, Coping, and Depressive Symptoms

Bivariate correlations between study variables are presented in Table 2. As hypothesized, 

poorer objective (r = −0.172, p = .024) and subjective EFs (r = 0.297, p < .001) significantly 

correlated with greater use of avoidant coping strategies. To further interrogate this effect, 

we conducted follow-up analyses with the three individual subscales that comprise the 

avoidant coping composite. These analyses indicated that poorer objective and subjective 

EFs correlated with greater endorsement of behavioral disengagement (r = −0.258, p = 

.001 for objective EF; r = 0.321, p < .001 for subjective EF). Objective and subjective EFs 

also correlated with greater endorsement of mental disengagement (r = −0.163, p = .033 

for objective EF; r = 0.218, p = .004 for subjective EF) but not with denial (p values > 

0.30). Contrary to hypotheses, neither objective nor subjective EF correlated significantly 

with the approach-oriented coping composite (p values > .25). Analyses conducted with 

a priori covariates yielded similar results (Table S1, Supplemental Digital Content, http://

links.lww.com/PSYMED/A725).
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With respect to depressive symptoms, poorer objective (r = −0.172, p = .024) and 

subjective (r = 563, p < .001) measures of EF were correlated with higher depressive 

symptoms. Avoidant coping as a composite was also positively correlated with depressive 

symptoms (r = 0.273, p < .001) and specifically the behavioral (r = 0.281, p < .001) 

and mental disengagement (r = 0.273, p < .001). In contrast, the approach-oriented 

coping composite score was not significantly correlated with depressive symptoms (p = 

.71). All results remained significant in multiple regression analyses including covariates, 

except for the association between objective EF and depressive symptoms, which trended 

toward significance (p = .063; Table S2, Supplemental Digital Content, http://links.lww.com/

PSYMED/A725).

Mediation Analysis

Given that the relationship between measures of EF and coping was significant only 

for behavioral and mental disengagement, we tested whether these disengagement-based 

strategies mediated the relationship between EF and depressive symptoms. These mediation 

analyses were tested using longitudinal data to examine temporal precedence, focusing 

on EF performance and complaints at the 6-month assessment, behavioral and mental 

disengagement at the 1-year assessment, and depressive symptoms at the 2-year assessment. 

Mediation models and corresponding pathways are presented in Figures 1 and 2.

Behavioral Disengagement—Mediation analyses for behavioral disengagement are 

presented in Figure 1. With objective EF as the predictor, there was not a significant 

total (c path) or direct (c′ path) effect of EF on depressive symptoms. However, there 

was a significant negative indirect effect (ab path) of EF on depressive symptoms through 

behavioral disengagement (ab = −0.1443, SE = 0.0609, 95% CI = −0.2817 to −0.0422; 

Figure 1A). Therefore, there was an indirect effect of objective EF performance at 6 months 

on depressive symptoms at 2 years, mediated by behavioral disengagement at 1 year. For 

subjective EF, there were significant total and direct effects of EF on depressive symptoms 

(c = 0.8369, SE = 0.1432, 95% CI = 0.5537 to 1.1200; c′ = 0.7174, SE = 0.1522, 95% CI 

= 0.4166 to 1.0183). There was also a significant positive indirect effect of EF complaints 

on depressive symptoms through behavioral disengagement (ab = 0.1194, SE = 0.0589, 95% 

CI = 0.0198 to 0.2543; Figure 1B). Therefore, behavioral disengagement at 1 year mediated 

the relationship between subjective problems with EF at 6 months and depressive symptoms 

at 2 years. Both models and their corresponding pathways remained significant when IQ, 

race, age, cancer stage, receipt of chemotherapy, and endocrine therapy were included in the 

analyses (Figure S1, Supplemental Digital Content, http://links.lww.com/PSYMED/A725). 

Of note, when we examined EF mediator models using cross-sectional data from the 1-year 

time point, both objective and subjective EFs had a significant indirect effect on depressive 

symptoms through behavioral disengagement, consistent with the longitudinal results (data 

not shown).

Mental Disengagement—Mediation analyses for mental disengagement are presented 

in Figure 2. With objective EF as the predictor, there was not a significant total (c 

path) or direct (c′ path) effect of EF on depressive symptoms. There was also not a 

significant negative indirect effect (ab path) of EF on depressive symptoms through mental 
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disengagement (Figure 2A). For subjective EF, there were significant total and direct 

effects of EF on depressive symptoms (c = 0.8369, SE = 0.1432, 95% CI = 0.5537 

to 1.1200; c′ = 0.7216, SE = 0.1424, 95% CI = 0.4402 to 1.0030). There was also a 

significant positive indirect effect of EF complaints on depressive symptoms through mental 

disengagement (ab = 0.1153, SE = 0.0498, 95% CI = 0.0306 to 0.2257; Figure 2B). 

Therefore, mental disengagement at 1 year mediated the relationship between subjective 

problems with EF at 6 months and depressive symptoms at 2 years. When IQ, race, age, 

cancer stage, receipt of chemotherapy, and endocrine therapy were included in the analyses, 

the indirect effect of subjective EF on depressive symptoms through mental disengagement 

remained significant, and the indirect effect of objective EF on depressive symptoms through 

mental disengagement reached significance (95% CI = −0.2753 to −0.0274; Figure S2, 

Supplemental Digital Content, http://links.lww.com/PSYMED/A725). Of note, when we 

examined EF mediator models using cross-sectional data from the 1-year time point, 

subjective EF had a significant indirect effect on depressive symptoms through mental 

disengagement, whereas objective EF did not, consistent with the unadjusted longitudinal 

analyses (data not shown).

DISCUSSION

This study identified links between objective and subjective measures of EF and coping 

strategies and illuminated novel pathways to depressive symptoms during breast cancer 

survivorship. Consistent with previous analyses of this cohort, the majority of women 

performed well on objective EF tasks and reported low levels of cognitive complaints (54); 

however, there was considerable variability in EF, and a subset of women performed poorly 

and endorsed difficulties with EF. As hypothesized, the women who performed more poorly 

on objective EF tasks and reported more EF problems endorsed greater use of avoidant 

strategies, particularly behavioral and mental disengagement, to cope with their cancer 

experience. The association between EF and these avoidant coping strategies remained 

significant in analyses, adjusting for demographic and clinical variables known to influence 

cognitive processes, coping, and depressive symptoms. In addition, both EF and avoidant 

coping were correlated with depressive symptoms, and in longitudinal analyses, behavioral 

disengagement mediated the relationship between objective and subjective EFs and 

depressive symptoms; mental disengagement mediated the relationship between subjective 

EF and depressive symptoms. Overall, these findings suggest a specific relationship between 

problems with EF and coping through behavioral and mental disengagement in breast cancer 

survivors. This is consistent with the limited literature linking EF and avoidant coping in 

other samples, including healthy adults (13), adult survivors of pediatric leukemia (12), and 

TBI patients (14,15).

Although problems with EF correlated with the avoidance coping composite, when we 

examined individual avoidant strategies, EF was associated with behavioral and mental 

disengagement but not with denial. Denial involves deliberate attempts to avoid engaging 

with emotional/stressful stimuli and thus requires cognitive resources to suppress and 

monitor the thought one is attempting to avoid (55,56). Distinct from denial, mental 

disengagement does not involve deliberate attempts to inhibit or suppress a thought; rather, 

if successful, it results in not thinking about the stressful event or aversive thought at all 
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(57). Overall, this pattern of findings is consistent with the cognitive affective neuroscience 

literature, which posits that problems with EF impede use of more cognitively demanding 

emotion regulation strategies (58).

Contrary to hypotheses, we did not observe any significant associations between objective 

and subjective EFs and approach-oriented coping. The handful of previous studies assessing 

links between EF and coping have generally supported an association between better 

objective EF and more approach-oriented coping (12–14), although null findings have 

also been reported (15). Our results suggest that approach- and avoidance-based coping 

are distinct constructs that may have independent associations with EF in the context of 

cancer survivorship. Indeed, approach and avoidance are typically not correlated or modestly 

negatively intercorrelated (41,43,59), and approach and avoidance coping composites were 

not significantly correlated in our study (r(169) = 0.125, p = .103). We also considered 

whether this null result was due to the heterogeneity of strategies that comprise the approach 

composite, which could result in variability in cognitive effort involved in the approach-

oriented strategies (e.g., acceptance versus cognitive reappraisal). However, when we 

tested associations between objective and subjective EFs and individual approach-oriented 

strategies, we did not detect any statistically significant relationships.

In addition to highlighting links between EF and avoidant coping, our results demonstrate 

the relevance of this association for mental health in breast cancer survivorship. In particular, 

mediation analyses showed that behavioral disengagement at 1 year after treatment mediated 

the association between objective and subjective problems with EF at 6 months and 

depressive symptoms at 2 years after treatment, and mental disengagement mediated the 

association between subjective problems with EF and depressive symptoms. These findings 

are consistent with studies demonstrating an association between avoidant coping and 

depressive symptoms in cancer survivorship (10,11,60), and identify problems with EF as a 

potential upstream driver of disengagement coping and subsequent increases in depression 

in the aftermath of cancer. The association between EF and depression is complex, and 

studies of cognitive dysfunction in cancer patients and survivors have typically considered 

depression as a covariate that may influence cognitive function rather than as an outcome 

of cognitive difficulties (33). Indeed, current affective disorder was an exclusion criterion 

for participation in the MBS. Our findings paint a more complex picture and suggest that 

cognitive problems and depressive symptoms are likely influencing one another across the 

cancer trajectory. Given that cognitive theories of depression posit that cognitive problems 

precede depression (61), future studies are needed to assess the temporal dynamics between 

problems with EF and depressive symptoms in this population over time. For example, Jim 

and colleagues have assessed temporal dynamics between chemotherapy, sleep, mood, and 

fatigue during chemotherapy (62). This intensive repeated sampling and lagged analytic 

approach would provide a more fine-grained assessment of links between EF, coping, and 

depression.

Although the findings from this study support relations between EF, coping, and depressive 

symptoms, limitations also merit consideration. The study participants comprised a 

relatively homogeneous, high functioning sample of women with early-stage disease. 

Studying these associations within a homogenous sample is helpful in that it reduces 
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impacts from other variables (e.g., meta-static disease and comorbidities) but also reduces 

generalizability and may underestimate effects among women who are struggling with more 

severe EF problems. In addition, the MBS excluded women with current major affective 

disorder, which reduced the variability of depressive symptoms in this sample, particularly 

at the higher end. Furthermore, because this was an observational study, causal links cannot 

be determined. The longitudinal mediation models testing the indirect effect of problems 

with EF at 6 months on depressive symptoms at 2 years through disengagement coping at 

1 year suggest a temporal relationship; however, experimental studies are needed to verify 

causal effects. Finally, although we used validated, widely used measures of EF and coping, 

these measures may not capture the full range of cognitive function or emotion regulation/

coping ability. Other assessment approaches using novel neurocognitive measures and/or 

emotion regulation tasks would enhance our understanding of the associations between 

cancer-related executive dysfunction and emotion regulation (for examples of such tasks, see 

Refs. (63,64)).

To the best of our knowledge, this is the first study to show associations between EF, 

coping, and depressive symptoms in breast cancer survivorship. Results identify behavioral 

and mental disengagement coping as a novel pathway through which problems with EF 

may influence depression. These findings may help to identify individuals at risk for 

persistent depression and also suggest new targets for depression intervention that are 

potentially more accessible for survivors with cancer-related cognitive problems, who may 

have difficulty with cognitive behavioral therapy. Cognitive rehabilitation interventions have 

been designed to remediate cognitive dysfunction in breast cancer survivors (65) and have 

demonstrated beneficial effects on subjective and objective cognitive functions (66). These 

interventions might also have promise for alleviating EF-related depressive symptoms, 

particularly if augmented with use of emotional stimuli. This approach has been shown 

to improve emotion regulation in noncancer samples (64,67) and could be tested as a novel 

method for reducing disengagement coping and potentially improving depression in cancer 

survivors. Indeed, executive functioning training is currently being explored as a way to 

augment depression treatment in noncancer samples (see Ref. (68) for a review). Overall, 

the current findings highlight the importance of cancer-related cognitive dysfunction as both 

an outcome of the cancer experience and a potential driver of longer-term mental health and 

well-being during breast cancer survivorship.
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BDI Beck Depression Inventory

Radin et al. Page 11

Psychosom Med. Author manuscript; available in PMC 2021 December 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



CI confidence interval

EF executive functioning

MBS Mind-Body Study

PAOFI-HLC Patient’s Assessment of Own Functioning–Higher Level Cognitive 

Complains Subscale

TBI traumatic brain injury
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FIGURE 1. 
Mediation models of the associations between objective (A) and subjective (B) EFs at 6 

months and depressive symptoms at 2 years mediated by behavioral disengagement at 1 

year among breast cancer survivors. Unstandardized regression coefficients for all paths 

and the 95% CI for the indirect path are reported. a, direct effect of EF on behavioral 

disengagement; b, direct effect of behavioral disengagement on depressive symptoms after 

adjusting for EF; c, total effect of EF on depressive symptoms; c′, direct effect of EF 

on depressive symptoms after adjusting for behavioral disengagement; ab, indirect effect 

of EF on depressive symptoms mediated by behavioral disengagement. EF = executive 

functioning; CI = confidence interval. * p < .05, ** p < .01.
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FIGURE 2. 
Mediation models of the associations between objective (A) and subjective (B) EFs at 6 

months and depressive symptoms at 2 years mediated by mental disengagement at 1 year 

among breast cancer survivors. Unstandardized regression coefficients for all paths and the 

95% CI for the indirect path are reported. a, direct effect of EF on mental disengagement; 

b, direct effect of mental disengagement on depressive symptoms after adjusting for EF; c, 

total effect of EF on depressive symptoms; c′, direct effect of EF on depressive symptoms 

after adjusting for mental disengagement; ab, indirect effect of EF on depressive symptoms 

mediated by mental disengagement. EF = executive functioning; CI = confidence interval. * 

p < .05, ** p < .01.
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TABLE 1.

Descriptive Statistics of Clinical, Demographic, and Study Variables (n = 171)

Age, mean (SD), y 53 (8)

Race/ethnicity

 White 134 (78.4%)

 Other 37 (21.6%)

Partner status

 Partner 113 (66.1%)

 Not partnered 57 (33.3%)

Education status

 Less than college 32 (18.7%)

 College degree 51 (29.8%)

 Postgraduate degree 88 (51.5%)

Employment status

 Employed full- or part-time 110 (64.3%)

 Not employed 60 (35.1%)

Annual household income

 <$100,000 63 (36.8%)

 ≥$100,000 104 (60.8%)

Surgery type

 Lumpectomy 114 (66.7%)

 Mastectomy 57 (33.3%)

Cancer stage at diagnosis

 0 25 (14.6%)

 1 77 (45%)

 2+ 69 (40.4%)

Received chemotherapy 87 (50.9%)

Received radiation 127 (74.3%)

Endocrine therapy at 1 y 116 (67.8%)

Objective EF summary score, mean (SD) 0.65 (0.74)

PAOFI-HLC, mean (SD) 1.63 (0.74)

Modified COPE—approach composite, mean (SD) 2.97 (0.50)

Modified COPE—avoidance composite, mean (SD) 1.59 (0.34)

BDI-II, mean (SD) 8.79 (6.98)

There were missing observations for certain variables. Percentages are based on the number with complete data.

SD = standard deviation; EF = executive functioning; PAOFI-HLC = Patient’s Assessment of Own Functioning–Higher Level Cognitive Complains 
Subscale; BDI = Beck Depression Inventory.
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