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Abstract

The study of vulnerabilities to depression typically identifies factors that are thought to be 

universally maladaptive or adaptive. In contrast, researchers recently have theorized that the ability 

to flexibly engage in different thoughts and behaviors that fit situational demands may be most 

indicative of psychological health. We review empirical evidence from 147 studies reporting 

associations between five components of flexibility (set-shifting, affective set-shifting, cardiac 

vagal control, explanatory flexibility, and coping flexibility) and depression and classify studies 

according to strength of study design. Evidence from correlational and case-controlled studies 

suggests cross-sectional relationships, but few prospective studies have been conducted. We 

discuss limitations of existing studies, identify new directions for programmatic research, and 

discuss implications that flexibility has for the prevention and treatment of depression.
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Major Depressive Disorder (MDD) is the most common mental disorder and is associated 

with tremendous social and occupational impairment, resulting in major personal, economic, 

and societal costs (Kessler & Wang, 2009). For many individuals, MDD is a chronic illness 

with recurrence rates ranging from 50% following the first episode to 90% among 

individuals with three or more episodes (Burcusa & Iacono, 2007). As a result, an 

increasingly important focus in public health is in determining ways to prevent the onset and 

recurrence of depression (Kessler & Wang, 2009). Identifying factors that predispose 

individuals to experiencing depression represents one important step in alleviating the 

personal and societal costs imposed by MDD.

Over the past few decades, many individual difference characteristics have been identified as 

factors that confer vulnerability to experiencing depression1 (e.g., Alloy, Salk, Stange, & 
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Abramson, in press). These characteristics include cognitive styles, coping styles, strategies 

for regulating emotions, and interpersonal behaviors, among others (Dobson & Dozois, 

2008). The majority of research on vulnerability to depression to date has focused on the use 

of particular thoughts, strategies, or behaviors that may increase the propensity for 

experiencing depression. In contrast with these standard approaches, researchers recently 

have theorized that some characteristics in and of themselves may not be adaptive or 

maladaptive per se; rather, the ability to flexibly engage in different thoughts and behaviors 

depending on the demands of the situation may be most indicative of psychological health 

(Aldao, 2013; Bonanno & Burton, 2013; Cheng, Lau, & Chan, 2014; Kashdan & 

Rottenberg, 2010).

In the current review, we consider whether viewing the literature through the lens of 

flexibility may offer a fresh perspective on understanding characteristics that may confer 

vulnerability to, or may protect against, the experience of depression. We intend this 

perspective to complement, but not replace, existing models of vulnerability to depression. 

In light of the increasing focus on dimensional approaches to the study of normative 

behavior and mechanisms of psychopathology (e.g., the Research Domain Criteria [RDoC] 

initiative; Sanislow et al., 2010), we will review selected aspects of flexibility in healthy 

samples before discussing how each aspect may be impaired in MDD, and how inflexibility 

could potentially confer vulnerability to the onset, maintenance, and recurrence of 

depression. By considering a normative to disordered perspective to flexibility and 

depression, we hope to facilitate an improved understanding of the psychological nature of 

depression and to introduce potentially novel targets to engage in the treatment of MDD and 

other psychopathology. Although recent reviews have highlighted the topic of flexibility in 

relation to health and individual differences in self-regulation (e.g., Bonanno & Burton, 

2013; Kashdan & Rottenberg, 2010), to date, no comprehensive review has evaluated 

depression through the lens of (in)flexibility. We offer this review in hopes of filling this 

gap.

Defining Flexibility and Theoretical Relevance to Depression

We define flexibility as the ability to adapt in response to changes in external or internal 

circumstances (e.g., stressful events, or changes in emotions). Organisms with greater 

capacity for flexibility are able to identify contextual demands, choose responses from a 

repertoire of options, appropriately and efficiently match responses to the demands of the 

situation, and adjust responses as needed given ongoing changes in the environment or 

additional information obtained that is relevant to the goal at hand (e.g., Bonanno & Burton, 

2013; Dobzhansky, 1970). Thus, the ultimate benefit of flexibility is the ability to adapt to 

external and internal contexts to advance toward one’s goals, which may range from 

improving one’s comfort in a situation, to promoting long-term occupational or social 

success, even to basic survival.

1Throughout the manuscript, when we refer to “depression” (e.g., “vulnerability to depression”) we are referring broadly to 
symptoms, episodes, and/or diagnoses of depression (MDD). In the review of specific studies, we specify when studies involved 
symptoms, episodes, or diagnoses of depression.

Stange et al. Page 2

Clin Psychol (New York). Author manuscript; available in PMC 2018 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



As a result of being able to appropriately adapt to contextual demands, individuals with a 

greater capacity for flexibility are often able to achieve a desired outcome even when faced 

with unexpected difficulties that may require a shift in behavior from the status quo. In 

contrast, individuals who are more inflexible may be unaware of changes in contextual 

demands, may perceive few possible response options, may have a small repertoire of 

implementable skills from which to choose, may ineffectively match strategies to situational 

demands, may be unable to identify strategies that are no longer effective, and may be 

unable or unwilling to modify behavior to strategies that are more likely to be effective in 

advancing their goals. Hence, whereas more flexible individuals are resilient and are able to 

adapt to the context to reach desired outcomes, individuals who are more inflexible may be 

less likely to overcome obstacles to achieve their goals.

Although we understand and acknowledged that many if not all psychological disorders are 

marked by inflexibility, which likely reflects (and constitutes non-specific vulnerability to) 

psychological difficulties more generally (e.g., Kashdan & Rottenberg, 2010), it may be 

particularly pronounced in MDD. Thus, in the present review, we aim to highlight 

depression as an example of how inflexibility may be studied as a correlate and as a 

vulnerability factor for psychopathology.

Components of Flexibility Included in the Current Review

We selected a subset of components of flexibility consistent with our operational definition 

of flexibility. Constructs selected assessed the ability to modify or switch between existing 

states (e.g., cognitions, behaviors, emotions, or physiological states) to adapt to contextual 

demands. These constructs included cognitive flexibility (specifically set-shifting; Miyake et 

al., 2000), which involves the ability to switch between mental sets by activating relevant 

material and disengaging from irrelevant material; affective flexibility (affective set-shifting; 

Genet & Siemer, 2011), which refers to the ability to attend to and disengage from emotional 
aspects of a situation or a stimulus; cardiac vagal control (CVC; Thayer & Lane, 2009), a 

measure of parasympathetic nervous system activity that is thought to index the ability to 

adapt autonomic and emotion-regulatory resources to meet the demands of emotional or 

stressful situations; explanatory flexibility (Fresco, Rytwinski, & Craighead, 2007a), or 

variability in individuals’ causal attributions about stressors that may represent a balanced 

interpretation of events with appropriate contextual information (Fresco et al., 2007a); and 

coping flexibility (Cheng, 2001), which represents the flexible deployment and subsequent 

adjustment of coping strategies to match situational demands. These components of 

flexibility clearly matched well with our definition of flexibility as the ability to modify or 

switch between existing states to adapt to contextual demands. Although not an exhaustive 

list of constructs broadly related to flexibility, these constructs share in common their 

relevance to our definition and may represent an overarching capacity for flexibility that is 

characterized by flexibility in each of these component domains. We did not include 

constructs such as rumination (Nolen-Hoeksema, Wisco, & Lyubomirsky, 2008), awareness 

(Teasdale et al., 2002), metacognition (Wells & Matthews, 1996), decentering (Fresco, 

Moore et al., 2007a; Fresco, Segal, Buis, & Kennedy, 2007b), mindfulness (Williams, 2008), 

cognitive inhibition (Miyake et al., 2000), or the “psychological flexibility” proposed by 

relational frame theory (which also has been referred to as experiential avoidance or 
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acceptance; Hayes et al., 2006). Although arguments could be made for including these 

constructs as they may enhance or attenuate flexibility or could represent manifestations of 

inflexibility, we opted to exclude them because of their more peripheral fit with our 

theoretical definition of flexibility and to avoid redundancy with recent reviews in these 

areas (particularly rumination; e.g., Aldao et al., 2010; Alloy et al., in press; Koster et al., 

2011; Nolen-Hoeksema et al., 2008; Rood et al., 2009; Smith & Alloy, 2009).

Next, we describe our strategy for reviewing empirical evidence for inflexibility as a 

vulnerability to depression. We then introduce each aspect of inflexibility, explain its 

measurement, and describe its theoretical relevance to our broader definition of flexibility 

and to risk for depression. We then review empirical evidence, within each type of study 

design, for each aspect of inflexibility as a vulnerability to depression.

Method

We conducted a systematic review of the literature to evaluate evidence about whether 

inflexibility confers vulnerability to depression. Studies were selected if they were empirical 

(i.e., collected data) and included a measure of one of the five types of flexibility described 

above, and a measure of depression (e.g., depressive symptoms, diagnoses, or episodes). 

Cross-sectional case-controlled studies reviewed included data from participants with MDD 

and healthy controls; case-controlled studies evaluating major depressive episodes 

exclusively in the context of other psychological disorders were not included. We decided it 

was premature to conduct a meta-analysis because there have been relatively few empirical 

studies in several of the areas of flexibility reviewed (explanatory flexibility, coping 

flexibility, and affective shifting) and recent meta-analyses have been completed for some 

areas (set-shifting and CVC).

Studies of shifting in depression were included only if shifting was assessed using a 

behavioral (i.e., not self-report) measure such as the Stroop color-word interference test, 

trail-making test part B, or internal shift task. Studies assessing CVC were included if they 

reported a measure of high-frequency heart rate variability (HF-HRV) or of respiratory sinus 

arrhythmia (RSA, which measures HRV during the respiration cycle), which represent the 

most commonly accepted indices of CVC (Rottenberg, 2007b). For two of the flexibilities 

reviewed, shifting and CVC, meta-analyses of cross-sectional case-controlled (MDD vs. 

healthy) studies have recently been published (Kemp et al., 2010; Lee, Hermens, Porter, & 

Redoblado-Hodge, 2012; Rottenberg, 2007b; Wagner, Doering, Helmreich, Lieb, & Tadić, 

2012; Koenig et al., 2016). Thus, to avoid redundancy, we did not include studies if they 

were included in those reviews (i.e., if they evaluated shifting or CVC in case-controlled 

studies before the cutoff dates of those reviews). However, we review the results and 

implications of these existing review papers before reviewing the more recent literature in 

these areas. Because case-controlled designs provide stronger support for inflexibility as a 

vulnerability to depression than do cross-sectional correlational designs in nonclinical 

samples which include symptoms of lesser severity, we also excluded nonclinical cross-

sectional correlational studies of set-shifting or CVC in relation to depression that were 

published prior to the cutoff dates of these reviews. However, we did include prospective 

studies of shifting predicting depression given that these studies provide stronger support for 
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our hypotheses, and that these designs fell outside of the scope of these meta-analyses. 

Similarly, we included prospective studies of CVC predicting depression, although we 

excluded studies of CVC predicting the course of depression in MDD that were included in 

Rottenberg’s (2007b) meta-analysis. Because of the possibility of physical health confounds 

on CVC, and for consistency with prior reviews (Kemp et al., 2010; Rottenberg, 2007b), we 

excluded samples of patients exclusively recruited from medical settings, such as those with 

cardiovascular disease. Given the well-documented effect of antidepressants in reducing 

CVC (Kemp et al., 2010; Wagner et al., 2012), we excluded studies of MDD in which 

participants were receiving antidepressant treatment (and studies of MDD that did not report 

medication usage), following other reviews of CVC in depression (Kemp et al., 2010; 

Rottenberg et al., 2007).

To conduct the literature review, we searched the PsycINFO and PubMed databases in June 

2016 using the following search terms: (inflexibility or flexibility or rigid or rigidity or 

“cardiac vagal control” or “respiratory sinus arrhythmia” or “heart rate variability” or “vagal 

tone” or switching or shifting or set-shifting) AND (depression or depressive or dysphoria or 

dysphoric). These search terms generated 3,731 papers in PsycINFO and 2,486 papers in 

PubMed. Of these papers, 147 met the a priori criteria specified above and were included in 

the review.

Theory and Evidence for Components of Flexibility

In the review below, we describe underlying theory and measurement of five aspects of 

flexibility (shifting, affective shifting, CVC, explanatory flexibility, and coping flexibility). 

We review evidence for each type of inflexibility as a vulnerability to depression by strength 

of study design, beginning with weaker evidence (from cross-sectional studies) and moving 

toward the strongest evidence in the literature (from prospective and experimental studies; 

Riskind & Alloy, 2006; Just, Abramson, & Alloy, 2001). Given that we hypothesized that 

flexibility would protect against the development of depression, we expected to find 

primarily negative associations between flexibility and depression (such that higher 

flexibility was associated with lower levels of depressive symptoms, lower likelihood of 

MDD, and better course of illness in MDD).

References for papers only included in the review are listed in the Appendix.

Set-Shifting

Theory and measurement—Set-shifting (or “shifting”) is an executive function and is a 

key component of cognitive flexibility (Miyake et al., 2000), involving the ability to switch 

between mental sets by activating relevant material and disengaging from irrelevant material. 

Individuals who are more flexible are able to consider and fluidly shift between different 

ways of thinking depending on contextual demands. Shifting ability facilitates the use of 

top-down strategies for controlling attention and behavior, and thus may be central for 

supporting flexible and effective self-regulation (Kashdan & Rottenberg, 2010). The ability 

to shift attention from a task at hand to new aspects of a situation that may be more critical 

(e.g., because they may represent the possibility of risk or reward) is highly adaptive and 
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may allow for behavioral responses to the environment that are appropriate and that 

capitalize on important information that is newly available.

Individuals who are unable to shift their attention or behavior based on changes in 

contextual demands are less likely to adapt their behavior to fit the situation. They may 

maintain behaviors (e.g., thinking patterns, regulation strategies) that are no longer useful, 

failing to switch to strategies that are more likely to advance their goals (e.g., Joormann & 

Siemer, 2011). They therefore may be less able to overcome obstacles (such as stressful life 

events) to achieving their goals, which could lead to adjustment difficulties such as 

depression. Shifting clearly facilitates cognitive and behavioral flexibility; it is difficult to 

imagine a person who displays persistently flexible behavior without possessing a strong 

shifting ability. Thus, poor shifting ability could serve as a vulnerability to depression due to 

difficulty adjusting and regulating oneself following shifts in contextual demands (such as 

those that occur as a result of stressors).

A variety of tasks have been developed to measure shifting abilities. The strongest of such 

tasks typically are behavioral (as opposed to self-reported) in nature and compare reaction 

times on trials in which individuals must “shift” their mental set to trials in which no shifting 

is required, allowing for the computation of shifting costs (i.e., additional time taken on 

shifting trials), with higher costs indicating poorer shifting abilities. One commonly-used 

task for assessing shifting is the Wisconsin Card Sort Test (Chelune et al., 1993), which 

requires individuals to shift between mental sets of rules when sorting cards. Another 

common test of shifting is a variation of the Stroop task called the color-word interference 

test (e.g., Delis, Kaplan, & Kramer, 2001), in which individuals must alternate (or shift) 

between naming the color of some words printed on a page and reading some other words; 

this score is compared to general processing speed scores for an estimate of shifting ability. 

Another frequently-used shifting task is part B of the trail-making test (TMT-B) (Reitan, 

1992), in which individuals must complete a visual search, connecting circles while 

alternating between numbers and letters in numerical and alphabetical order; this score can 

be (but often is not) compared to general processing speed scores on part A, which does not 

involve shifting, to estimate shifting ability. Recent studies also have used forms of an 

“internal shift task” (IST) that evaluates the ability to shift between mental representations of 

categories (e.g., De Lissnyder, Koster, & De Raedt, 2012a).

Empirical evidence—Since the publication of two recent meta-analyses evaluating 

cognitive deficits including shifting in case-controlled samples (reviewed below; Lee et al., 

2012; Wagner et al., 2012), several cross-sectional correlational studies have produced 

inconsistent results for the association between shifting abilities and depressive symptoms 

using several different behavioral tasks. Better shifting performance on the TMT-B has been 

negatively correlated with depressive symptoms among older adults (Yochim et al., 2013), 

adults with bulimia or MDD (Giel et al., 2012), and attention-deficit hyperactivity disorder 

(Larochette et al., 2011), but not among adolescents with depressive disorders (Holler et al., 

2014). Mixed results have been found with the WCST; perseverative errors have been 

significantly associated with depressive symptoms among depressed, bulimic, mixed 

psychiatric, and HIV+ adolescent samples (Galderisi et al., 2011; Giel et al., 2012; Han et 

al., 2016; Salama et al., 2013; Valentino et al., 2012; Zahodne et al., 2014), but not among 
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community youths (Evans et al., 2016; Vergara-Lopez et al., 2013), a mixed sample of 

healthy and MDD adults (Vergara-Lopez et al., 2016), or adults with a suicide attempt 

history (Miranda et al., 2012). In MDD, perseverative errors were associated with greater 

average depression severity, but not with concurrent depressive symptoms (Sarapas et al., 

2012). Shifting scores on verbal fluency tasks were associated with fewer symptoms of 

depression among children of depressed parents (Davidovich et al., 2016). Null associations 

between shifting and depressive symptoms also have been reported with the IST and similar 

tasks among students (De Lissnyder et al., 2010, 2011, 2012a), and on attentional shifting 

tasks in adolescents (Connolly et al., 2014; Wagner et al., 2015). Thus, despite heterogeneity 

in study samples and shifting tasks, some recent evidence exists that shifting deficits may be 

associated with greater depression severity, although studies with cross-sectional designs 

provide little evidence for shifting as a vulnerability to depression.

Shifting impairments in MDD (relative to healthy individuals) have been noted for many 

years (for a review of older literature, see Austin et al., 2001). Indeed, a pair of recent meta-

analyses (Lee et al., 2012; Wagner et al., 2012) of case-controlled studies found evidence 

consistent with such impairments, although the literature among children is more mixed 

(Vilgis, Silk, & Vance, 2015). Wagner et al. reviewed six studies that used the TMT-B and 

found that individuals with MDD exhibited deficits in shifting ability relative to controls. 

Among patients with first-episode MDD, Lee et al. found significant impairments in shifting 

ability across six studies using the TMT-B, and impairments in cognitive flexibility across 

seven studies as assessed by measures including perseverative errors on the WCST. 

Although Lee et al.’s sample only included first-episode MDD, the fact that findings 

mirrored those of Wagner et al. and Austin et al. lends support to the hypothesis that shifting 

is impaired in MDD even among patients who have not experienced recurrent depression; 

however, it is still possible that shifting deficits could be a consequence of MDD rather than 

a cause. Nevertheless, given that shifting impairments may persist beyond the remission of 

depression, previous reviews have concluded that these shifting deficits are unlikely to be 

mood-state dependent (Austin et al., 2001; Trivedi & Greer, 2014).

Among children and adolescents, Vilgis et al. reviewed ten case-controlled studies of 

shifting in pediatric MDD. In a few of these studies, children with MDD exhibited poorer 

set-shifting on tasks including the TMT-B and WCST perseverative errors relative to healthy 

children. However, several studies reporting null results used similar measures, including 

TMT-B and WCST, as well as the CANTAB intra-extra-dimensional set-shift task. The 

authors speculate that depression chronicity (i.e., number and duration of past episodes) or 

the severity of current symptoms may explain discrepancies between cognitive deficits 

displayed in adult and pediatric MDD, as children with depression who are studied are likely 

to have had a shorter duration of illness with less time for the cumulative impact of multiple 

episodes of depression (Vilgis et al., 2015). An important related issue that few studies have 

addressed is how the presence of common comorbidities of MDD (such as anxiety 

disorders) may impact the presence of group differences in shifting abilities in depression.

Among more recent case-controlled studies, mixed evidence exists linking shifting 

impairments to MDD, with results generally indicating impairment or no impairment (as 

opposed to superior performance) in MDD. Several studies have found inferior performance 
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in current MDD relative to controls on Stroop shifting tasks (Hammar et al., 2011; Schmid 

& Hammar, 2013a), as well as on perseverative responses on the WCST (Lin et al., 2014; 

Mowlaie et al., 2014), an addition-subtraction shifting task (Jermann et al., 2013), as well as 

with the IST (De Lissnyder et al., 2012b). Group differences were less-consistently reported 

on the TMT-B, with some studies reporting poorer shifting in MDD (Giel et al., 2012; 

Johnco et al., 2015) but others documenting no group differences (Hermens et al., 2013; 

Schmid & Hammar, 2013a; Thoma et al., 2011), potentially a result of failing to control for 

scores on the TMT-A (i.e., to account for individual differences in processing speed using 

non-shift trials). Similar null results have been recently reported with computerized shifting 

tasks such as a go/no-go task (Murphy et al., 2012), perseverative responses on the WCST 

(Johnco et al., 2015), a dual word-counting task (Lo & Allen, 2011), a rule-shifting task 

(Remijnse et al., 2013), and on a Stroop shifting task (Aker et al., 2014). On a computerized 

shape-sorting task, individuals with current MDD only displayed shifting impairments 

relative to controls during a rumination induction (Whitmer & Gotlib, 2012), suggesting the 

need for a closer examination of contextual factors that may influence the expression of 

shifting impairments in MDD (see also the review of Affective Shifting, below).

Few studies have evaluated shifting in remitted MDD and matched controls, which helps to 

improve confidence that group differences are not due to current mood state. Hasselbalch et 

al. (2012) found that shifting performance on the TMT-B was impaired in remitted MDD; in 

contrast, Peters et al. (2015) found no difference between remitted MDD and matched 

controls on the same task. On the AS task, remitted MDD patients did not differ from 

controls; however, individuals with current MDD performed more poorly than did remitted 

MDD patients, suggesting that shifting may worsen with depression severity (Jermann et al., 

2013). Nevertheless, case-controlled designs are inadequate for determining whether shifting 

could be a vulnerability as opposed to simply a consequence or concomitant of MDD, even 

if shifting impairments in MDD are not entirely mood-state dependent.

The literature on shifting as a prospective predictor of depression is similarly sparse. Poorer 

shifting on a variety of tasks predicted the first onset of major depressive episodes among 

adolescents (Stange et al., in press-a), a greater likelihood of depressive relapse (Schmid & 

Hammar, 2013b), better response to psychotherapy for depression (Beaudreau et al., 2015), 

and fewer future symptoms of depression only in the context of better coping (Morris et al., 

2015), supporting the hypothesis that individual differences in shifting could confer 

vulnerability to depression. In contrast, other studies of nonclinical samples have found that 

perseverative costs on the WCST were not associated with prospective symptoms of 

depression (Evans et al., 2016; Han et al., 2016).

In sum, many studies of shifting in relation to depression have been conducted to date, with 

mixed findings but overall indicating that shifting deficits are associated with current 

depression, with limited but initial evidence of vulnerability to future depression. Obscuring 

comparisons between these studies is the fact that many have used different measures of 

shifting. Additionally, tasks such as the TMT-B provide information on shifting that may be 

clouded by general deficits in accuracy or processing speed (Crowe, 1998), which are also 

impaired in MDD, as most studies reviewed here did not control for scores on the TMT-A 

(i.e., scores on non-shift trials). More systematic research is needed to evaluate these 
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measures of shifting as vulnerabilities to depression prospectively, particularly in the context 

of life events, which has not been evaluated to date.

Affective Set-Shifting

Theory and measurement—Although set-shifting ability may be an important building 

block of flexibility (Kashdan & Rottenberg, 2010), perhaps more relevant to understanding 

the role of inflexibility in MDD is affective set-shifting (or “affective shifting”). Affective 

shifting refers to the ability to attend to and disengage from emotional aspects of a situation 

or a stimulus specifically. Individuals who have high levels of affective flexibility may be 

able to switch attention away from emotional aspects of a situation (e.g., feelings of 

embarrassment after misspeaking during a class lecture) and shift resources toward thoughts 

or behaviors that will facilitate the most important goal at hand. In contrast, individuals with 

poor affective shifting ability are likely to experience difficulty disengaging from 

emotionally-salient stimuli, even if these stimuli are not of high relevance to the primary 

goal at hand. In the example above, a person with poor affective shifting ability might 

become “stuck” on the feelings of embarrassment and have difficulty shifting her attention 

away from her affect, even if her primary goal is to continue with the lecture. Affective 

shifting thus is highly relevant to flexibility in that it allows individuals to appropriately 

attend to information that is contextually appropriate, and to disengage from stimuli that are 

no longer appropriate. Poor affective shifting ability could represent a vulnerability factor 

for depression, as individuals who experience events that precipitate negative affect, which 

may require cognitive or behavioral disengagement to attend to priorities other than the 

affect, would experience difficulty disengaging from this material, potentially resulting in 

the maintenance or exacerbation of this negative affect.

Relatedly, initial evidence suggests that affective shifting is associated with numerous 

aspects of effective self-regulation. For example, affective shifting predicted greater levels of 

trait resilience even beyond general cognitive flexibility (Genet & Siemer, 2011). Difficulties 

with affective shifting away from negative material were associated with greater use of 

rumination in daily life (Genet, Malooly, & Siemer, 2013) and poorer ability to use 

reappraisal to down-regulate emotions in response to a sad film clip (Malooly, Genet, & 

Siemer, 2013). These results suggest that affective shifting may be central to flexible and 

effective emotion regulation.

Affective shifting typically has been measured with behavioral tasks similar to those used to 

assess non-affective set-shifting. In contrast with general shifting tasks, affective shifting 

tasks require participants to switch between attending to the affective (e.g., positive/

negative) and non-affective (emotionally neutral) aspects of stimuli (e.g., Genet & Siemer, 

2011). Neutral and affective go/no-go tasks are also sometimes used, which allow for similar 

comparisons to be made between shifting costs for affective and non-affective stimuli (e.g., 

Murphy, Michael, & Sahakian, 2012). The ability of studies to make claims about affective 

shifting, versus shifting in general, are strengthened when they also include non-affective 

shifting trials, which allows for the comparison of shifting costs between affective and non-

affective switch trials.
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Empirical evidence—In comparison to the literature on general set-shifting, relatively 

few studies have examined affective set-shifting in relation to depression. Using an affective 

shifting task that involved sorting faces based on emotional or non-emotional content, De 

Lissnyder et al. (2010) found that students with elevated levels of depressive symptoms 

exhibited higher affective shifting costs when shifting from emotional to non-emotional 

trials than did students with non-elevated symptoms, suggesting perseveration during 

emotionally-relevant stimuli. However, using other affective shifting tasks such as the IST, 

depressive symptoms in nonclinical samples were not correlated with shift costs (Koster et 

al., 2013; Mocan et al., 2014; Vergara-Lopez et al., 2016). No studies of individuals with 

diagnoses of MDD were identified that evaluated associations between affective shifting and 

depression symptom severity.

A few case-controlled studies of affective shifting in current MDD have been conducted as 

well. On an affective shifting go/no-go task, Murphy et al. (1999) observed that patients with 

MDD performed more poorly on shifting trials than did controls. MDD participants 

exhibited significantly higher affective shifting costs than controls in studies using a dual-

word counting affective IST (Lo & Allen, 2011) and an affective Stroop task (Kaiser et al., 

2015), but not on an emotional picture-sorting task (Aker et al., 2014). These studies 

implicate affective shifting costs in MDD, but did not provide information about whether 

shifting costs differed based on the valence of the material. In contrast, using an 

emotionally-adapted version of the WCST, Deveney and Deldin (2006) reported that 

individuals with current MDD had poorer shifting costs for negative stimuli, but superior 

shifting costs for positive stimuli, relative to controls. These results suggest MDD may be 

characterized by greater attention to and perseveration on negative affective information, 

which may be detrimental to the ability to shift thinking in ways that are contextually 

appropriate. However, these studies did not address the specificity of these shifting costs to 

affective stimuli by comparing whether individuals with MDD exhibited greater affective 

shifting costs relative to regular shifting costs.

To address this issue, Murphy et al. (2012) compared performance on neutral and affective 

shifting go/no-go tasks between patients with MDD and controls. Relative to controls, 

depressed participants performed more poorly on affective shifting trials, particularly when 

shifting from sad to happy trials, than on neutral shifting trials. These results suggest that 

depressed individuals may have particular difficulty with shifting away from sad material, 

which is consistent with research demonstrating attentional biases to negative stimuli in 

MDD (Peckham, McHugh, & Otto, 2010). Finally, Lange et al. (2012) demonstrated 

similarly that remitted MDD patients showed impairments in shifting during an affective 

shifting go/no-go task relative to controls, indicating that inflexibility in shifting during 

affective material may not simply be a state marker of MDD.

These few studies suggest that affective shifting may help to account for mixed findings with 

non-affective shifting impairments and depression. However, no prospective or vulnerability-

stress studies have been conducted with affective shifting and depression to date, so it is not 

yet clear how affective shifting compares to non-affective shifting in characterizing or 

conferring vulnerability to depression.
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Cardiac Vagal Control (CVC)

Theory and measurement—CVC is a characteristic that is associated with 

parasympathetic nervous system functioning and that may underlie cognitive and behavioral 

forms of flexibility (Kashdan & Rottenberg, 2010; Thayer & Lane, 2009). Often measured 

by beat-to-beat variability in heart rate, CVC reflects parasympathetic control over the heart 

rate by regions of the brain stem via the vagus nerve. When individuals are resting, the vagal 

pathway serves as a brake on the sympathetic nervous system’s influence on the heart, 

allowing for conservation of resources, and resulting in greater variability in heart rate 

(Thayer & Lane, 2009). When the environment becomes more demanding, the vagal brake 

can be withdrawn, allowing for the mobilization of resources to cope with environmental 

challenges (e.g., negative emotions, survival threats, or physical activity). Thus, the 

withdrawal of the vagal brake allows the individual to flexibly adapt their behavior and 

cognition to changing contextual demands (Kashdan & Rottenberg, 2010; Rottenberg, 

2007b).

Individuals who are flexible may display high resting levels of CVC and appropriate 

withdrawal of CVC during contextually demanding situations. In contrast, individuals who 

are inflexible may display low resting CVC and a poor ability to withdraw CVC, which may 

reflect poor self-regulation of attentional and emotional systems (Rottenberg, 2007b). 

Consistent with this theory, poor CVC has been related to a number of aspects of 

impairments in self-regulation (Kashdan & Rottenberg, 2010; Thayer & Lane, 2009), 

including higher emotional arousal in response to stressors and lower coping effectiveness, 

as well as inflexible deployment of attention and impairments in executive functioning, 

including on tasks of set-shifting, inhibition, and working memory (Kashdan & Rottenberg, 

2010). Given that MDD is associated with inflexible, context-insensitive emotional and 

behavioral responding to environmental demands (Rottenberg, 2007a), CVC theoretically 

would be expected to be suppressed in MDD (Rottenberg, 2007b). Furthermore, because low 

resting CVC and poor ability to withdraw CVC reflect inflexibility to contextual demands, 

individuals without MDD but who have low CVC might be particularly vulnerable to 

experiencing depression following exposure to contexts that require flexible adaptation (e.g., 

negative life events).

CVC is assessed via an electrocardiogram and respiration measured from the chest wall, as 

indexed by variability in heart rate that is associated with the respiration cycle. There are two 

common approaches to measuring CVC. Respiratory sinus arrhythmia (RSA) is computed as 

the average range in time between each heart beat (the inter-beat interval) that occurs 

between inspiration and expiration. Heart rate variability (HRV) can be measured in the 

absence of respiration data by selecting high frequency HRV (HF-HRV), which assesses 

faster vagal-directed respiratory influence on HRV while excluding slower sources of HRV 

that may reflect both sympathetic and parasympathetic influences (Rottenberg, 2007b). Two 

aspects of CVC can be evaluated. First, CVC can be evaluated during periods of rest 

(“resting” CVC, RSA, or HRV), with high resting CVC considered to be adaptive. Second, 

comparing CVC during a resting period to CVC during a period during which vagal 

withdrawal is considered adaptive (such as by eliciting sad affect with a film, or during a 

stressor task) allows for the measurement of CVC “reactivity.” Greater reactivity (vagal 
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withdrawal to stimuli) generally is considered to be adaptive (Rottenberg, 2007). However, 

emerging evidence suggests that moderate reactivity may be the most adaptive form of CVC 

reactivity, as too little or too much reactivity may be associated with maladjustment (e.g., 

Marcovitch et al., 2010; Kogan et al., 2013). However, most studies have evaluated linear 

effects of CVC, rather than quadratic effects, which would more effectively test such 

hypotheses.

Empirical evidence—In a recent meta-analysis of eighteen studies containing a total of 

401 adults with current MDD, Kemp et al. (2010) demonstrated that depression symptom 

severity is moderately negatively correlated with resting HF-HRV. In contrast, a meta-

analysis of six studies containing 2,625 healthy children and adolescents revealed no 

significant relationship between subclinical depressive symptoms and resting HF-HRV 

(Koenig et al., 2016). It is possible that the negative association between resting HF-HRV 

and depressive symptoms only is apparent when including a more complete range of 

symptoms (as in clinical samples), or that this relationship is less apparent among children 

and adolescents.

Several recent cross-sectional correlational studies have produced variable findings 

regarding the association between CVC and depressive symptoms. A few recent studies have 

documented that high resting CVC is associated with lower levels of depressive symptoms 

among healthy individuals (Blood et al., 2015; Hopp et al., 2013; Schwerdtfeger & Gerteis, 

2013; Tucker et al., 2012) and in MDD (Chang et al., 2012, 2015; Yeh et al., 2016), findings 

consistent with the conclusions of the meta-analysis of adults with MDD noted above (Kemp 

et al., 2010). Many other recent studies have failed to find linear relationships between 

resting CVC (measured by HF-HRV or RSA) and symptoms of depression cross-sectionally 

among healthy individuals (Beevers et al., 2011; Bosch et al., 2009; El-Sheikh et al., 2013; 

Fagundes et al., 2012; Gentzler et al., 2009; Hawkins 2011; Koenig et al., 2016; Kogan et 

al., 2013; Kop et al., 2010; Mann et al., 2015; Musser et al., 2012; Quintana et al., 2012; 

Sanchez-Gonzalez et al., 2013; Shenk et al., 2010; Silva et al., 2014; Song et al., 2011; 

Stange et al., in press-b; Su et al., 2010; Taylor et al., 2011; Vazquez et al., 2016) and in 

MDD (Byrne et al., 2010; Tonhajzerova et al., 2012; Yaroslavsky et al., 2016).

However, the results of several additional studies that failed to find main effects of resting 

CVC on depressive symptoms suggest that this relationship may sometimes be moderated by 

other contextual factors such as gender (Chen et al., 2010), elevated cortisol levels (El-

Shiekh et al., 2011), or the occurrence of stressful life events (McLaughlin et al., 2015) or 

unsupportive parenting (Mezulis et al., 2015). Although these studies are cross-sectional in 

nature, they suggest the possibility that low resting CVC increases susceptibility to 

symptoms of depression following stressors. Some studies also have suggested that resting 

CVC may be negatively associated with specific aspects of depression rather than the 

syndrome as a whole, such as somatic, anhedonic, and melancholic symptoms (Bosch et al., 

2009; Chen et al., 2012; Kemp et al., 2014) and insomnia (Rottenberg et al., 2007). Findings 

from recent studies of CVC reactivity have provided evidence that is similarly mixed, 

including studies documenting the hypothesized negative association between CVC 

reactivity and symptoms of depression (Choi et al., 2011; Gentzler et al., 2009; 

Oppenheimer et al., 2013; Rottenberg, 2007b; Shinba et al., 2008), yet others failing to find 
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the expected association (El-Sheikh et al., 2013; Fagundes et al., 2012; Gentzler et al., 2013; 

Shenk et al., 2010; Yaroslavsky et al., 2016). Other studies only showed an association with 

cognitive aspects of depressive symptoms (Gordon et al., 2012), or when examining 

interactions between CVC at rest and CVC reactivity (Yaroslavsky et al., 2016).

In terms of case-controlled studies of resting CVC in current MDD, Kemp et al.’s (2010) 

meta-analysis of eighteen case-controlled studies containing a total of 401 patients with 

MDD and 407 healthy controls demonstrated a medium and significant effect of reduced 

resting HF-HRV in MDD relative to controls. Consistent with these findings, Rottenberg’s 

(2007) meta-analysis of thirteen prior studies found a small-to-medium and significant effect 

of reduced resting CVC in a total of 262 individuals with MDD relative to 334 healthy 

individuals. Koenig et al.’s (2016) meta-analysis of six studies containing 99 children and 

adolescents with MDD compared to 160 controls corroborated these findings, documenting 

a medium effect of reduced resting HF-HRV in pediatric MDD. The majority of studies in 

our review of more recent papers parallel these earlier findings, with diminished levels of 

resting CVC in MDD relative to matched controls (Berger et al., 2012; Chang et al., 2012, 

2015; Cyranowski et al., 2011; Garcia et al., 2012; Ha et al., 2015; Kemp et al., 2012; 

Kishore et al., 2014; Koschke et al., 2009; Pradeep et al, 2012; Shinba, 2014; Tonhajzerova 

et al., 2009, 2010, 2012; Yeh et al., 2016), with some other studies showing no impairment 

in CVC in MDD (Byrne et al., 2010; Garcia et al., 2016; Jiang et al., 2015; Kikuchi et al., 

2009; Liang et al., 2015; Nugent et al., 2011; O’Regan et al., 2015; Voss et al., 2011), and 

others reporting atypical increases in CVC (attenuated reactivity or vagal withdrawal) in 

response to cognitive or stressor tasks in MDD (Liang et al., 2015; Shinba, 2014; for review, 

see Hamilton & Alloy, 2016). Despite some heterogeneity in findings, results of the 

literature generally point to the presence of attenuated resting CVC among individuals with 

current MDD. No studies that met review criteria were found examining CVC in remitted 

MDD relative to healthy individuals, so whether CVC may represent a state (vs. trait) effect 

of depression remains unclear. Given that measuring CVC reactivity still is relatively new, 

no studies of unmedicated MDD and healthy individuals were found.

Relatively few studies have been conducted of CVC predicting the course of depressive 

episodes or fluctuations in depressive symptoms. Rottenberg’s (2007b) qualitative review of 

such studies among individuals with current MDD reported mixed findings, with three 

studies showing that greater resting CVC at baseline predicted reduced MDD symptom 

severity over time, but two studies failing to document such effects, and two additional 

studies reporting the opposite effects, with one additional study reporting that lower HF-

HRV reactivity to positively-(but not negatively-valenced) films predicted lower likelihood 

of recovery from MDD. In our more recent review, one study of current MDD found that 

higher resting CVC predicted prospective decreases in depressive symptoms (Jain et al., 

2014), whereas additional studies reported nonsignificant effects of resting CVC (Fraguas et 

al., 2007; Kovacs et al., 2016; Rottenberg et al., 2007) or of the interaction between resting 

CVC and CVC reactivity (Kovacs et al., 2016) on illness course in MDD. Thus, the evidence 

for CVC as a prospective predictor of illness course in MDD is mixed and modest at best.

Among healthy individuals, resting CVC (Dieleman et al., 2016; Vazquez et al., 2016; 

Yaroslavsky et al., 2014) and CVC reactivity did not predict prospective symptoms alone, 
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but one study found that their interaction did (Yaroslavsky et al., 2014). Results from other 

studies also suggested that low resting CVC could serve as a vulnerability to depression that 

is not apparent in the absence of certain contextual factors such as social support (Hopp et 

al., 2013) and social withdrawal (Morgan et al., 2013). Finally, only two true prospective 

vulnerability-stress studies of CVC have been conducted to date. Stange et al. (in press-b) 

evaluated RSA reactivity to sadness and amusement, as part of a multi-wave study of 

fluctuations in stressful events and symptoms of depression among university students. 

Providing strong support for the vulnerability-stress hypothesis, and using an idiographic 

(person-centered) approach to fluctuations in stressful events, Stange et al. found that 

individuals with less RSA reactivity to a sad film experienced more symptoms of depression 

across twelve weeks (four waves) of follow-up, and were more reactive to stressful events in 

the form of increased depressive symptoms, relative to individuals who experienced greater 

RSA reactivity. In contrast, RSA reactivity to an amusing film was not associated with 

prospective symptoms of depression as a main effect or in interaction with stressors. Finally, 

in a community sample of adolescents, Bosch et al. (2009) found that resting RSA did not 

predict prospective levels of depressive symptoms as a main effect or in interaction with 

stressful events.

Overall, although initial findings are promising, there is a clear need for additional 

prospective studies to elucidate the role of CVC (at rest, and in response to stimuli such as 

sadness and stressors) in predicting depression. There are several possible reasons for the 

heterogeneity in the findings documented above. For example, studies have reported 

substantial variability in the tasks and measures used to evaluate CVC. CVC is sometimes 

evaluated with or without measuring respiration (i.e., RSA vs. HRV, respectively), with 

power or spectral measures of HRV, at rest (unoccupied, watching a neutrally-valenced film, 

or during a neutral task involving cognitive load), reactivity (e.g., change in CVC in 

response to a stressor or films that evoke various emotions), and recovery (e.g., change from 

a stressor period to a resting period). Although variety in tasks could ultimately provide 

convergent evidence of the utility of CVC in predicting depression, it could also serve to 

obfuscate possible relationships that do exist because of a lack of systematic evaluation of 

CVC while maintaining consistency with tasks across samples. A few studies have found 

that CVC is associated only with certain symptoms of depression, which suggests the 

possibility that many of the null findings reviewed here could be a result of the way 

depression was measured (e.g., Rottenberg, 2007b). Studies evaluating moderators of the 

effects of CVC on depression also suggest the need to consider CVC in the context of other 

factors that confer vulnerability or protection against depression. Finally, although the 

results of the meta-analyses are less susceptible to power issues, many of the above studies 

used relatively small samples, which could have resulted in some Type I or II errors.

Explanatory Flexibility

Theory and measurement—Explanatory flexibility was derived from the learned 

helplessness model of depression (Abramson, Seligman, & Teasdale, 1978), which proposed 

that individuals who make internal, stable, and global attributions about the causes of 

negative events are vulnerable to experiencing hopelessness, and subsequent depression, 

after encountering negative events, because of their pessimistic explanations of the causes of 
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the events. A great deal of empirical support for helplessness and the related hopelessness 

theory of depression (Abramson, Metalsky, & Alloy, 1989) have been established in the 

literature (Alloy et al., in press). The causal attributions featured in helplessness theory are 

typically evaluated with measures such as the Attributional Style Questionnaire (ASQ; 

Peterson et al., 1979) and the Cognitive Style Questionnaire (CSQ; Haeffel et al., 2008), 

which ask individuals to rate the perceived causes of twelve hypothetical events in terms of 

internality, stability, globality, and perceived consequences and self-implications. Composite 

scores are typically computed representing total cognitive vulnerability to depression.

In contrast with the helplessness and hopelessness theories, explanatory flexibility theory 

proposes that the flexibility, or variability, of individuals’ causal attributions may be as 

important as their valence (pessimistic/optimistic) (Fresco et al., 2007a). Individuals with 

explanatory flexibility demonstrate the ability to make different types of attributions for the 

causes of different situations, a characteristic thought to be adaptive given that all situations 

do not typically have the same types of causes. These individuals may effectively balance 

their interpretation of events with previous and current contextual information, which results 

in variability in the perceived causes of negative events, allowing for more adaptive 

responses to stressors. In contrast, individuals who rigidly make the same types of 

attributions for the causes of events, even if these attributions are optimistic, may display 

poorer ability to accurately perceive the causes of different event types depending on the 

context. These individuals may be less likely to perceive multiple factors that could have 

caused situations, leading them to make premature conclusions about events without taking 

into consideration appropriate contextual information that could affect the reason events 

occurred. Appropriately perceiving the causes of events may facilitate adaptive coping 

responses to stressors that are consistent with the context of the event’s occurrence (Fresco, 

Williams, & Nugent, 2006a), which may allow for appropriate behavioral and emotional 

adjustment to the event, thus preventing negative affective states such as depression. Thus, 

explanatory flexibility is consistent with our definition of flexibility in that it may facilitate 

adaptation to contextual demands.

Explanatory flexibility is typically evaluated with measures such as the ASQ or CSQ that are 

used to assess helplessness or hopelessness theories, by computing the standard deviation of 

individuals’ responses on the stability and globality dimensions. Thus, explanatory 

flexibility represents variability in perceived causes across different situation types, meeting 

the criterion for measuring flexibility in different contexts. Explanatory flexibility is 

conceptualized to be relatively independent of cognitive content because it captures the 

variability, but not the type, of responses participants provide. Explanatory flexibility and 

attributional style (as assessed by helplessness theory) are typically modestly negatively 

correlated, but have demonstrated relative independence from one another (Moore & Fresco, 

2007). Reactivity of explanatory flexibility also has recently begun to be evaluated, with the 

hypothesis that greater reductions in flexibility (increases in rigidity) following 

experimentally-induced sadness is indicative of underlying inflexibility in explanatory style 

(Fresco, Heimberg, Abramowitz, & Bertram, 2006b).

Another measure relevant to explanatory flexibility is the tendency to make “extreme” 

attributions, which has been proposed as an index of rigid, extreme thinking (e.g., Teasdale 
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et al., 2001; Stange et al., 2013). Extreme attributions are also evaluated using the ASQ or 

CSQ by summing the number of responses made using the endpoints of the Likert scales 

(e.g., the cause of event “leads to problems in all other areas of my life” or “will never again 

be present”). Individuals who make extreme attributions may be cognitively reactive to life 

events, generating all-or-nothing explanations for events, rather than making more moderate 

attributions after considering multiple possible causes and relevant contextual information. 

Extreme response styles on other measures also have been associated with intolerance of 

ambiguity, cognitive inflexibility, simplistic thinking, and taking a shorter time to complete 

measures (e.g., Naemi, Beale, & Payne, 2009). Thus, the tendency to make extreme 

responses on attributional measures could represent relatively automatic schematic 

processing that is uncorrected by deliberate reappraisal in more moderate terms (e.g., 

Teasdale et al., 2001). This extreme automatic processing could interfere with the ability to 

make contextually-appropriate attributions about the causes of stressful events.

Empirical evidence—Since the inception of the concept of explanatory flexibility, 

relatively few studies have evaluated its relationship with depression. Consistent with the 

flexibility hypothesis, greater explanatory flexibility was cross-sectionally correlated with 

lower levels of depressive symptoms in some studies of college students (Fresco et al., 

2006a; Haeffel, 2010; Qi et al., 2012), but not in others (Fresco et al., 2007a), nor in recently 

unemployed men (Syzdek & Addis, 2010) or in adults receiving psychosocial treatment for 

bipolar depression (Stange et al., 2013a). Extreme attributions were positively correlated 

with depressive symptoms at two time points among college students (Haeffel, 2010), but 

not among adults receiving psychosocial treatment for bipolar depression (Stange et al., 

2013a). Thus, the literature is limited in this area and evidence that does exist is mixed.

Few studies have evaluated explanatory flexibility in case-controlled studies of MDD. 

Lackner, Moore, Minerovic, and Fresco (2015) evaluated explanatory flexibility in 

treatment-seeking adults with current or lifetime MDD, generalized anxiety disorder, or 

other Axis I disorders (a psychiatric control group). Adults with a history of MDD exhibited 

lower explanatory flexibility than did psychiatric controls. These results are consistent with 

the hypothesis that explanatory flexibility is attenuated in MDD. However, they do not 

provide information about MDD relative to healthy individuals, which only one other study 

to date has evaluated. To this end, Fresco et al. (2006b) found that college students with a 

history of MDD did not differ from never-depressed participants on explanatory flexibility. 

However, following a negative mood induction, euthymic participants with a history of 

MDD displayed greater decreases in explanatory flexibility relative to control participants, 

and relative to currently dysphoric participants with a history of MDD. This study was 

limited, however, by the use of self-report measures to diagnose MDD and dysphoric 

subgroups, and relatively small sample sizes within depression subgroups. Together, these 

studies provide mixed evidence that explanatory flexibility is reduced in MDD, and provide 

partial support for the hypothesis that reactivity of explanatory (in)flexibility may be 

amplified in MDD.

Several studies have evaluated explanatory flexibility as a predictor of depression 

prospectively. Providing strong support for the vulnerability hypothesis, Fresco et al. 

(2007a) found that among college students, explanatory flexibility interacted with negative 
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life events to predict prospective depressive symptoms, such that individuals with lower 

flexibility were more likely than individuals with higher flexibility to experience depressive 

symptoms following stressors. In a separate study, Fresco and Moore (2007) obtained the 

same pattern of results with explanatory flexibility reactivity, showing that individuals who 

experienced greater drops in explanatory flexibility following a negative mood induction 

were most likely to experience depressive symptoms following stressors, six weeks and six 

months after baseline. These studies provide evidence that explanatory (in) flexibility (and 

reactivity) confers vulnerability to depression in the context of stress. Moore, Fresco, 

Schumm, and Dobson (under review) also reported that among patients with remitted MDD, 

the combination of high levels of post-treatment explanatory flexibility and low levels of 

pessimistic explanatory style predicted the lowest rates of relapse, although explanatory 

flexibility alone did not predict relapse. In contrast with these studies, Haeffel (2010) 

reported that among college students, explanatory flexibility did not predict prospective 

levels of depressive symptoms alone or in interaction with life events; similarly, Syzdek and 

Addis (2010) found that explanatory flexibility did not predict depressive symptoms 

prospectively among recently unemployed men.

In contrast with these prospective findings, Stange et al. (2013a) found that greater 

explanatory flexibility predicted a longer duration of depression among adults with bipolar 

depression. Analyses revealed that individuals with greater explanatory flexibility endorsed 

more extreme optimistic and pessimistic attributions, and that more extreme attributions also 

predicted a longer course of depression as well as more lifetime episodes of depression 

(Stange et al., 2013b,c). These results suggest that explanatory flexibility could represent 

variability in attributions from multiple sources: one source being adaptive, contextually 

appropriate variability as proposed by Fresco et al. (2006a), and another being the 

maladaptive tendency to make extreme attributions (particularly those at opposing poles, 

which would inflate the variability in the flexibility metric). Consistent with these results in 

bipolar depression, extreme attributions have predicted a greater likelihood of depressive 

relapse in remitted MDD (Teasdale et al., 2001) and in remitted bipolar disorder (Stange et 

al., 2015) and a lower likelihood of response to pharmacotherapy for MDD (Petersen et al., 

2007), although another study found that extreme attributions did not predict either of these 

outcomes in patients with remitted MDD (Ching & Dobson, 2010). However, extreme 

attributions did interact with life events to predict prospective levels of depressive symptoms 

among college students (Haeffel, 2010).

Thus, evidence overall suggests that explanatory inflexibility and extreme attributions each 

may confer vulnerability to depression, although additional research is needed to replicate 

the vulnerability-stress findings of both indices, to clarify the adaptive and maladaptive 

aspects of each measure, and to demonstrate the predictive validity of explanatory flexibility 

in clinical samples.

Coping Flexibility

Theory and measurement—Coping refers to behavioral and cognitive strategies that 

people use to manage the stress associated with difficult experiences, or to manage the 

experiences themselves. Two major functions of coping have been hypothesized. Problem-
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focused coping involves focusing on ways of solving a problem associated with a stressful 

event, such as figuring out how to share responsibilities after the death of a family member. 

Emotion-focused coping involves taking action with the goal of improving one’s emotions 

associated with a stressful event, such as reminiscing about fond memories of a family 

member after their passing away (Lazarus & Folkman, 1984).

Although theories of coping suggest that effective coping may be a matter of fit between the 

strategy and situational demands, previous research has generally considered strategies to be 

uniformly adaptive or maladaptive, a distinction Bonanno and Burton (2013) have termed 

the “fallacy of uniform efficacy.” Research that has focused on situation-strategy fit has 

indicated that these two types of coping strategies may be effective in certain types of 

situations, but may actually elicit distress in others (e.g., Cheng, 2001). Cheng (2001) 

proposed that the effectiveness of coping depends on the controllability of the outcomes of 

the stressful situation. Problem-focused coping may be most effective in situations that are 

controllable because problem-solving enables the individual to identify solutions and hence 

to potentially gain control over the stressful event. In contrast, emotion-focused coping may 

be most effective for events that are uncontrollable and hence require adjustment to the 

situation rather than attempts to fix it. Hence, effective coping may best be characterized by 

flexible deployment of coping strategies that match situational demands (Cheng, 2001). 

Although the ability to initially identify a coping strategy that is appropriate to the context is 

important, initial coping strategies do not always produce desirable outcomes. Hence, Kato 

(2012) proposed that the abilities to discontinue coping strategies when they are ineffective 

and identify alternative strategies are also important aspects of coping flexibility.

Coping flexibility thereby may impact depression as a consequence of the effectiveness of 

the chosen coping response. Given that depressed individuals tend to perceive events as 

uncontrollable (e.g., Brown & Siegel, 1988), show an over-reliance on perseverative coping 

strategies such as rumination (Alloy et al., in press), and have difficulties disengaging from 

unattainable goals and changing strategies (Johnson et al., 2010), they are likely to miss 

opportunities for improving situational outcomes by coping flexibly, potentially 

exacerbating or maintaining depression. It is not difficult to imagine that healthy individuals 

who display similar characteristics could be vulnerable to experiencing depression, 

particularly when they encounter difficult events that require coping.

Although a relatively new construct, coping flexibility has been measured a number of ways 

in the literature (for a more detailed discussion, see Cheng et al., 2014). Cheng (2001) has 

measured coping flexibility with the Coping Flexibility Questionnaire (CFQ), which 

evaluates perceived controllability and goal of coping strategies (problem- vs. emotion-

focused) for managing recent stressful life events. A situation-strategy fit index, representing 

coping flexibility, is computed representing how well coping strategies were implemented 

based on the controllability of the event. By examining coping strategies across a variety of 

naturally-occurring life events, the researcher is able to determine how similarly individuals 

respond over time to different types of events. In addition, Kato (2012) developed the 

Coping Flexibility Scale (CFS), a self-report scale that measures evaluation coping and 

adaptive coping. This measure relies on individuals’ perceptions of their own ability to 

implement these types of flexible coping in situations in general.
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Empirical evidence—Most of the research on coping flexibility and depression to date 

has been cross-sectional and correlational in nature. Cheng’s (2001) seminal study on the 

CFQ demonstrated with a cluster analysis that college students with greater inflexibility 

(poor situation-strategy fit) had the highest levels of depressive symptoms, a finding 

replicated by Zong et al. (2010a) in a mixed sample of students with high or low schizotypal 

personality features. Zong et al. (2010b) also demonstrated that poorer situation-strategy fit 

on the CFQ was correlated with higher levels of depressive symptoms in a non-clinical 

sample. Using a similar measure of situation-strategy fit with hypothetical events and a 

similar cluster analysis approach, however, Cheng and Cheung (2005) found that individuals 

who were classified as “inflexible” did not differ from “flexible” individuals on depressive 

symptoms. Using a different measure of coping flexibility, Fresco et al. (2006a) found that 

variability in coping strategies (conceptualized as greater coping flexibility) was associated 

with lower levels of depressive symptoms in college students.

In separate studies of college students, Kato (2001, 2012, 2015) found that the ability to 

abandon ineffective coping strategies, and the ability to identify and adopt new coping 

strategies, were negatively correlated with depressive symptoms, supporting the hypothesis 

that these aspects of coping flexibility are relevant to protection against depression. Using a 

conceptually similar measure in a sample of patients with rheumatic diseases, Vriezekolk et 

al. (2010) found that the ability to switch between types of coping strategies according to 

situational demands was associated with lower levels of depressive symptoms, whereas the 

ability to identify multiple coping options and their situational fit was not. In a cross-

sectional test of the vulnerability-stress nature of coping flexibility among college students, 

Lam and McBride-Chang (2007) reported that greater diversity in coping strategies 

attenuated the impact of life events on concurrent depressive symptoms, consistent with the 

hypothesis that inflexibility in coping may confer vulnerability to symptoms of depression. 

However, the cross-sectional nature of the study makes it difficult to draw strong 

conclusions about the direction of these effects.

Notably, in a recent meta-analysis evaluating cross-sectional associations between coping 

flexibility and adjustment to stressful life situations, Cheng et al. (2014) found evidence for 

a small-to-moderate effect size, with coping flexibility being associated with greater 

psychological adjustment. Although broadly relevant to the current review, because of the 

relative dearth of literature on coping flexibility in depression, Cheng et al. collapsed across 

several measures of distress and well-being and did not report associations with depression 

specifically.

Only one case-controlled study of coping flexibility in MDD has been conducted to date, 

finding that situation-strategy fit was attenuated among acutely depressed patients with 

MDD relative to matched control participants (Gan et al., 2006). Finally, coping flexibility 

has been evaluated in just two prospective studies. First, Kato (2012) found that in three 

separate samples of college students, baseline coping flexibility (both the ability to 

discontinue coping strategies when they are ineffective and to identify alternative strategies) 

predicted lower levels of depressive symptoms twelve weeks later, even after accounting for 

Cheng’s (2001) measure of situation-strategy fit, which also significantly predicted lower 

levels of depressive symptoms. This study provides evidence that Kato’s CFS contains 
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predictive validity beyond existing measures of coping flexibility. However, this study failed 

to control for baseline depressive symptoms, so it is unclear whether coping flexibility 

predicted residual changes in depressive symptoms, rendering the evidence not much 

stronger than cross-sectional correlational tests.

Perhaps the strongest test of coping flexibility as a vulnerability to depression was 

conducted in a randomized, controlled trial of a coping flexibility intervention by Cheng, 

Kogan, and Chio (2012). Working adults who received an intervention to improve coping 

flexibility exhibited greater decreases in depressive symptoms immediately following 

treatment and four months later relative to individuals who received a coping skills treatment 

only and relative to waitlisted controls, and this decrease in symptoms was mediated by an 

increase in coping flexibility in the coping flexibility treatment group. This study provides 

particularly strong evidence because it is a prospective test, and because coping flexibility 

was experimentally manipulated, suggesting that improvements in flexibility could have 

resulted in improvements in symptoms of depression. These data suggest that coping 

inflexibility could be a causal mechanism of symptoms of depression, although it is not 

possible to rule out all other mechanisms by which the coping flexibility intervention could 

have affected improvement in symptoms.

Collectively, these studies suggest that variability and the ability to modify coping strategies 

to appropriately fit the context is adaptive and may be protective against depression. 

However, more research is needed before strong claims can be made about whether coping 

flexibility is a vulnerability to depression, given that existing studies have used a variety of 

different measures (providing convergent evidence, but making comparisons between studies 

difficult), different analytical approaches (e.g., cluster analysis, correlation, and regression) 

without ruling out possible alternative causes, and that few prospective studies (and no 

prospective studies with a vulnerability-stress framework) have been conducted to date.

Limitations of Existing Research and Future Directions

Although the field has begun to recognize the potential that flexibility holds for 

understanding depression, research investigating these relationships is still in its early stages. 

Many limitations of existing studies prevent inferences about whether inflexibility confers 

vulnerability to depression. Different operational definitions exist within each type of 

flexibility reviewed here. These various definitions highlight the multiple components or 

dimensions within each aspect of flexibility, but they also prevent useful comparisons from 

being made between studies and could partially account for mixed findings in association 

with depression. Given that research on flexibility in depression is nascent, many types of 

flexibility (e.g., explanatory flexibility, coping flexibility, emotion regulation flexibility, and 

affective set-shifting) have not yet been widely studied, and those that have been more 

widely studied (e.g., set-shifting and CVC) have rarely used designs adequate to test the 

status of flexibility as a vulnerability to depression. Perhaps for these reasons, findings 

generally have been mixed, without clear consistent support for inflexibility in the onset of 

depression. However, evidence from extant correlational and case-controlled studies is 

suggestive that flexibility may be impaired among individuals with more severe depressive 
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symptoms, indicating the need for studies to evaluate potential causal roles of inflexibility in 

depression.

Broadly, this review suggests the possible presence of an overarching construct of flexibility 

that is characterized by flexibility in each of these component domains (Figure 1). This 

flexibility may reflect a core capacity to adapt thinking and behavior to match the demands 

of changing contexts in order to meet one’s goals. Although each of these aspects of 

flexibility has been reviewed separately, each reflects an aspect of the capacity for adaptive, 

flexible self-regulation in a dynamic environment. Programmatic research, as discussed 

below, is needed to further evaluate the presence of an overarching construct of flexibility 

and its relation to depression.

The Role of Context in Evaluating Flexibility

Stressful life events represent one type of context that requires individuals to evaluate 

situational demands and choose strategies for self-regulation, which may explain the 

substantial variability in the extent to which life events precipitate depression (e.g., Monroe 

et al., 2009). To the extent that encountering context changes (such as stressors) throughout 

life is typical, flexibility will be adaptive in facilitating the ability to meet one’s goals and 

desires. Hence, a vulnerability-stress framework might be useful in viewing inflexibility in 

relation to depression. Relatedly, many of the studies reviewed here failed to document 

associations between flexibilities and depression. If inflexibilities only confer vulnerability 

to depression in contexts that require flexible shifting, however, main effects of inflexibility 

on depression might not be apparent unless contextual factors, which include, but are not 

limited to, life events, are assessed (e.g., Aldao, 2013).

To date, it is unclear whether inflexibility serves as a general risk factor for depression (i.e., 

as a main effect predictor), or whether it could confer vulnerability specifically when 

activated by stressful events or context shifts that require flexible adjustment for effective 

adaptation. Future research should also consider whether inflexibility could confer 

vulnerability to depression in other contexts that require successful self-adjustment, even if 

not considered “life events” per se. For example, inflexible individuals might not experience 

depression if they are only operating within one context (or one type of context) in which the 

current style of thinking or behavior is useful. However, upon changing contexts, the same 

strategies might be less useful, which could result in failure to attain goals, leading to 

problems such as frustration and sadness. Thus, whether inflexibility precipitates depression 

might depend on how many types of contexts (that require different strategies for effective 

adaptation) individuals encounter.

Additional theoretical work on “fit” indices such as Cheng’s (2001) measure of coping 

situation-strategy fit might also be useful for advancing the field of flexibility. For example, 

in addition to perceiving variability in the causes of events, do certain classes of situations 

have corresponding types of attributions or emotion-regulation strategies that would be most 

adaptive (cf. Troy et al., 2013)? Preliminary work has indicated the adaptiveness of the 

ability to flexibly engage in different emotion-regulation strategies depending on the 

demands of the situation (Aldao & Nolen-Hoeksema, 2012; Aldao, Sheppes, & Gross, 2015; 
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Bonanno et al., 2004; Bonanno & Burton, 2013), a possibility that should be extended 

further to evaluating vulnerability to (and resilience against) depression.

Elucidating Components, Mechanisms, and Outcomes of Flexibility

A number of important questions remain regarding inflexibility and depression that are ripe 

for programmatic research. First, what are the building blocks of flexibility – are there more 

basic component processes (e.g., executive functions, neurobiological substrates) that 

underlie the capacity for flexibility? Flexibility may require a complex coordination of 

components and may draw upon multiple more basic systems. Second, under what 

conditions do these building blocks of flexibility actually lead to behavioral flexibility, and 

what characteristics facilitate (vs. detract from) the capacity for flexibility? For example, the 

impact of explanatory inflexibility on depression may be strengthened by poor shifting 

ability, which could further prevent individuals from considering multiple explanations 

because of difficulty switching attention away from salient negative material.

Third, by what mechanisms does inflexibility lead to depression? The domains and 

constructs proposed by RDoC (Sanislow et al., 2010) provide a promising framework for 

understanding causes and mechanisms of disorders; preliminary evidence in non-selected 

samples suggests that flexibility may be applicable to negative and positive valence systems 

involved in depression such as loss, frustrative nonreward, and low approach motivation, 

each of which may occur when inflexibility leads to failure to meet goals (Johnson et al., 

2010). Additionally, aspects of flexibility are relevant to cognitive systems such as attention 

and cognitive control (e.g., shifting), systems for social processes including perception and 

understanding of the self and others (e.g., explanatory flexibility), and arousal and 

modulatory systems (e.g., CVC). Given the overarching conceptual similarities between 

aspects of flexibility, it is possible that some types of flexibility facilitate other aspects of 

flexibility, which serve to protect against depression (i.e., mediational pathways; e.g., Fresco 

et al., 2006a).

Additional work investigating how flexibility fits with other theories of depression also is 

warranted. For instance, other vulnerabilities proposed by theories of depression such as 

rumination, cognitive reactivity, or blunted cortisol responses could to some extent be 

manifestations of inflexibility, representing difficulty in successfully modulating cognition 

and affective responses to meet situational demands, or alternatively, that these 

vulnerabilities may subsequently lead to inflexible behavior. For example, recent work has 

suggested that the inability to flexibly engage and disengage the default mode network 

(DMN, a neural network implicated in self-focused thought that is active at rest) according 

to context may underlie cognitive vulnerability factors such as rumination, cognitive 

reactivity, and dysfunctional set-shifting (Hamilton et al., 2011; Marchetti et al., 2012; 

Whitfield-Gabrieli & Ford, 2012). Furthermore, Thayer’s theory of neurovisceral integration 

suggests that persistent activity and connectivity in the DMN (particularly in the medial 

prefrontal cortex) may result in a failure to integrate contextual information when 

determining adaptive behavioral responses (Thayer & Lane, 2009). In addition to 

exacerbating dysfunctional vagal responses to stressors, persistence of task-negative activity 

the DMN may manifest in forms of excessively inward-focused attention such as rumination 
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(Marchetti et al., 2012; Thayer & Lane, 2009; Thayer et al., 2009). In turn, rumination 

further privileges negative self-referential cues, leading to greater insensitivity to contextual 

demands (e.g., impeding awareness of the punishing effects of rumination) and therefore 

inhibiting flexibility of cognition, affect, and behavior (e.g., Davis & Nolen-Hoeksema, 

2000; Connolly et al., 2014; Koster et al., 2011; Whitmer & Gotlib, 2012, 2013). Future 

work should further elaborate the specific negative consequences of rumination for affective 

and behavioral flexibility, while examining the potential for metacognitive self-distancing 

strategies (e.g., decentering; Bernstein et al., 2015) to facilitate context sensitivity and hence 

flexibility.

Fourth, when does the development and stabilization of flexibility occur? Does flexibility 

change over time (e.g., as cognitive faculties increase and later decrease) or given variability 

in environmental contexts? When does situation-level or state flexibility become personality-

level or trait-like flexibility (e.g., Hollenstein et al., 2013)? Fifth, is flexibility always 

adaptive, or are there any disadvantages to flexibility (e.g., the cognitive load associated with 

monitoring the context or possible actions)? Finally, the conditions under which inflexibility 

leads specifically to depression should be evaluated, given that inflexible cognition and 

behavior characterizes many forms of psychopathology (Kashdan & Rottenberg, 2010). For 

example, there is evidence that cognitive flexibility is impaired in psychotic disorders and 

eating disorders (Szoke et al., 2008; Roberts et al., 2007), that resting HRV is lower in 

anxiety disorders than in healthy individuals (Chalmers et al., 2014), that explanatory 

flexibility is attenuated in generalized anxiety disorder (Lackner et al., 2015), and that 

coping flexibility is associated with fewer symptoms of post-traumatic stress disorder 

following trauma (Park, Chang, & You, 2015).

Design Considerations for Future Research

Several design considerations should be taken into account in future studies evaluating 

whether flexibility confers vulnerability to depression. Behavioral high-risk designs are one 

of the most preferred designs, and would involve selecting individuals hypothesized to be at 

high versus low risk for depression based on some aspect(s) of flexibility, and following 

these individuals to see which develop the onset of depression. Studies of individuals at risk 

for depression (e.g., children of depressed parents) also could evaluate whether flexibility is 

impaired relative to individuals with lower risk for depression and whether flexibility could 

mediate this risk. These approaches could provide new information about risk beyond that 

available from patient samples and unselected university student samples. Although few 

studies to date have done so, experimental manipulation of flexibility also would allow for 

stronger claims to be made about the impact of flexibility (and changes in flexibility) on 

depression. Studies also are needed to test whether flexibility predicts additional variance in 

depression beyond other known vulnerabilities (e.g., negative cognitive styles, specific 

coping or emotion regulation strategies) to eliminate alternative explanations (Riskind & 

Alloy, 2006).

Given that measuring flexibility as defined here ideally involves evaluating across multiple 

contexts, within-subjects study designs (in which participants are exposed to multiple 

contexts) will generally allow for the most accurate assessment of flexibility; for example, 
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one can test the flexible implementation of various strategies (e.g., attributions, coping or 

emotion regulation strategies) as well as the ability to switch between strategies to match 

contextual demands (e.g., Aldao et al., 2015; Bonanno et al., 2004). Studies also should 

consider using idiographic (participant-specific) approaches, such as asking participants to 

recall personally-relevant events for stimulus presentation (Aldao, 2013) or evaluating 

attributions or coping strategies for events that participants actually experienced (e.g., 

Cheng, 2001). Ecological momentary assessment designs also would provide a strong 

opportunity to counteract retrospective reporting biases when evaluating the extent to which 

inflexibility corresponds to depressed mood concurrently and prospectively.

Statistically, multi-wave studies will allow for superior tests of the directionality of the 

relationships between flexibilities and depression. They also will enable the idiographic 

assessment of life events (i.e., evaluating participants’ stress levels relative to their own 

mean), which may allow for more powerful tests of vulnerability-stress relationships. Latent 

variable modeling of flexibility measures would allow for more complex tests of flexibility 

(as indexed by multiple measures) predicting depression; although depicted in our 

theoretical model (Figure 1), this has not been empirically tested to date. Latent class 

analyses also could evaluate whether individuals with particular combinations of 

inflexibilities are most vulnerable to depression.

Future prospective studies of inflexibility and depression should also differentiate between 

predicting the first onset of depression in never-depressed individuals, recovery from 

depression in currently depressed individuals, and recurrence of depression in previously-

depressed individuals. Although conceptually related, these study designs actually evaluate 

somewhat different questions. For example, flexibility measured during a current depressive 

episode may represent a truncated range of possible flexibility scores as a result of the 

selected nature of the sample (only depressed individuals) as well as the current mood state, 

which could affect flexibility even if flexibility is a relatively stable trait. Predicting the 

recurrence or recovery from depression is also distinct from predicting the first onset of 

MDD, because the depression could have impacted the flexibility (e.g., flexibility measured 

during or after a depressive episode could represent a consequence or scar of MDD) (Just et 

al., 2001).

Possible Clinical Implications of Flexibility

Although research on cognitive, behavioral, and psychophysiological flexibility is still in its 

early stages, it suggests a number of possible clinical implications. Given the possibility that 

inflexible individuals are vulnerable to experiencing the onset or maintenance of depression, 

assessing components of flexibility may help to improve efforts to identify individuals who 

are at risk. Although future work is needed to investigate this hypothesis, it is possible that 

improving flexibility among such individuals would reduce vulnerability or improve the 

course of depression for those with MDD.

Importantly, although they typically have not systematically evaluated components of 

flexibility, a number of existing treatments for emotional disorders could affect change in 

part as a result of improving flexibility. For example, several behavioral therapies (Mennin et 

al., 2013) emphasize techniques such as mindfulness training, which may facilitate the 

Stange et al. Page 24

Clin Psychol (New York). Author manuscript; available in PMC 2018 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



distancing of oneself from automatic thoughts (Fresco et al., 2007b) and the de-automization 

of behavioral responses (Kang, Gruber, & Gray, 2013), which may improve cognitive 

control (Teper, Segal, & Inzlicht, 2013) and allow for more deliberate choice about 

responses that meet situational demands, thereby improving flexibility and reducing stress 

reactivity (Feldman et al., 2016; Holzel et al., 2011). Some contemporary therapies also help 

individuals to improve their repertoires of emotion regulation strategies, potentially 

facilitating the flexible use of strategies to meet situational demands (e.g., Mennin & Fresco, 

2013). For example, building from a solid foundation of traditional and contemporary CBT 

principles and informed by basic and translational findings in affect science, emotion 

regulation therapy (ERT; Fresco et al., 2013; Mennin & Fresco, 2013, 2014) was developed 

to specifically target the hypothesized neurobehavioral deficits of commonly co-occurring 

disorders such as generalized anxiety disorder (GAD) and MDD. ERT is a theoretically-

derived, evidence based treatment that teaches clients skills of attention and metacognitive 

regulation so they can develop optimal behavioral repertoires associated with threat and 

reward learning. ERT has demonstrated promising preliminary clinical efficacy in open label 

and randomized clinical trials (Mennin, Fresco, Ritter, & Heimberg, 2015; Mennin, Fresco, 

Heimberg & O’Toole, under review; Renna et al., under review).

In addition, there is room for novel therapeutic approaches to target flexibility more 

explicitly. For example, Cheng et al.’s (2012) coping flexibility intervention was designed to 

specifically target coping flexibility, and evidence supported improved coping flexibility as a 

mechanism by which this treatment attenuated symptoms of depression. Future studies could 

target explanatory flexibility and extreme attributions by helping individuals to see that 

negative events may have multiple causes, not simply the causes that initially are most 

salient when experiencing negative affect. It is possible that existing treatments that 

emphasize distancing from one’s thoughts and emotions could be tailored to help individuals 

to experience less persistent negative affect following negative events by improving the 

flexibility or balanced nature of causal attributions about the events (e.g., Fresco et al., 

2007b; Teasdale et al., 2001). Next, attentional control trainings (e.g., Siegle et al., 2014; 

Wells, 2011) have been developed to help people to learn to disengage from inflexible 

negative thinking, which potentially could reduce vulnerability to depression following 

stressors. Finally, interventions involving biofeedback (e.g., Siepmann et al., 2008) and 

repetitive transcranial magnetic stimulation (Remue et al., 2016) have shown initial promise 

for helping individuals to directly improve their autonomic flexibility in response to 

emotional or stressful stimuli. It is possible that improving autonomic flexibility would lead 

to more adaptive cognitive and behavioral responses to shifts in context, but these questions 

remain to be evaluated in future research.

Conclusions

The results of this review suggest that flexibility may be attenuated in MDD, and that 

inflexibility is associated with greater depression severity, consistent with the hypothesis that 

inflexibility may confer vulnerability to depression. However, few studies of the aspects of 

flexibility reviewed here have evaluated whether inflexibility predicts depression 

prospectively. Thus, a number of promising avenues exist for future research to be conducted 

to answer these questions. Future work should continue to investigate and clarify which 
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aspects of inflexibility confer the greatest vulnerability to depression. In doing so, we may 

discover which features of inflexibility are the most suitable targets for prevention and 

treatment, which we hope will help to reduce the substantial global burden of MDD.
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Figure 1. 
Untested theoretical model displaying components reflecting a core capacity of flexibility, 

deficits in which may confer vulnerability to depression, particularly in the context of 

stressful life events when flexibility may be most adaptive.
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