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Abstract  

Disturbances of cognitive flexibility may contribute to difficulties in emotion regulation, 

which can lead to the emergence of depressive illness. However, there are limited data available 

as to how stressful experiences influence cognitive flexibility. The purpose of the present 

research was to examine the contribution of different stressor experiences, including self-

reported early-life trauma, on cognitive flexibility, and how disturbances in this regard were 

related to heightened depressive symptoms and to stress-reactivity. Given that the neutrophin 

brain-derived neurotrophic factor (BDNF) has been linked to mood, notably depression, the link 

between a BDNF polymorphism and cognitive flexibility was also examined. In Study 1 (N = 

64), an acute psychosocial stressor (the Trier Social Stress Test; TSST) was accompanied by 

enhanced cognitive flexibility, as reflected through greater set-shifting performance on the 

Wisconsin Card Sorting Task (WCST), and this relationship was mediated by heightened threat 

appraisal. However, the enhanced set-shifting performance was not apparent among individuals 

with elevated depressive symptoms. Study 2 (N = 239) demonstrated that, among Met allele 

carriers for the BDNF Val66Met gene polymorphism, greater frequency of traumatic events was 

associated with decreased cognitive flexibility (i.e., reduced set-shifting performance of the 

WCST), and these relations depended on type of trauma experienced and gender. In Studies 3A, 

B, and C, a cognitive flexibility questionnaire (CFQ) was developed which identified the ways in 

which cognitive flexibility might be manifested in stressful situations. The CFQ, which 

comprised two sub-scales (cognitive control and cognitive resources), exhibited high internal 

consistency, and was associated with depressive symptoms even after controlling for other 

measures that have been linked to depression. Finally, in Study 4 (N = 44), it was demonstrated 

that reduced cognitive flexibility, as assessed by the CFQ, was associated with negative affect 
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and cortisol levels following the TSST.  Collectively, the present findings indicate that the 

impact of stressful events on cognitive flexibility depends on the nature of the stressor as well as 

personal characteristics, including gender and genetic disposition. Moreover, the present research 

further supports the notion that disturbances in fundamental cognitive control processes, such as 

cognitive flexibility, might contribute to the maintenance of negative emotional states and 

neuroendocrine activation, and might contribute to the evolution of depressive illness. 
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General Introduction 

 Depressive disorders are characterized by persistent negative mood, and are typically 

accompanied by repetitive negative thinking as well as negative biases in information 

processing, including attention, memory, and appraisal/interpretation processes (Gotlib & 

Joorman, 2010; Joorman & D’Avanzata, 2010; Matthews & Macleod, 2005). Moreover, 

depressed individuals engage in ineffective coping and emotion regulation strategies, such as 

rumination, at the expense of proactive methods, such as problem-solving and cognitive 

reappraisal/restructuring (Joorman & Gotlib, 2010; Matheson & Anisman, 2003; Nolen-

Hoeksema, 2000). It is less clear why depressed individuals, or those at risk for the illness, 

engage in these self-defeating cognitive and behavioral responses. 

 To address this question, increased attention has been directed towards understanding the 

contribution of fundamental cognitive (executive) control processes in the regulation of emotions 

(Okon-Singer et al., 2015; Ochsner, Silvers, & Buhle, 2012; Ochsner & Gross, 2005; 2008), and 

how disturbances in these processes might favor the maintenance and exacerbation of negative 

affective states (Joormann, 2010; Joormann & Gotlib, 2010). To be sure, reduced or impaired 

cognitive functioning has frequently been observed among depressed individuals, with the most 

consistently reported deficit being that of cognitive flexibility (Austin et al., 1992; Beats et al., 

1996; Elliot et al., 1997; Grant et al., 2001; Kinderman et al., 2000; Martin et al., 1991; Merriam 

et al., 1999; Purcell et al., 1997; Trivedi & Greer, 2014). Importantly, the disturbed cognitive 

flexibility (and cognitive functioning, in general) is not only present during the course of a 

depressive episode, but persists following illness remission (Trivedi & Greer, 2014), and was 

associated with increased risk for relapse (Alexopoulos et al., 2000; Majer et al., 2004)   
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 Although a general deficit in cognitive flexibility is a central characteristic of depressive 

pathology, this disturbance appears to be especially pronounced in the context of negative (as 

opposed to positive or neutral) emotional information (Deveney & Deldin, 2006; Williams, 

Mathews, & MacLeod, 1996; Joormann, 2004). Thus, it was postulated that the specific inability 

to disengage from negative emotional information might be a defining feature of depression, 

distinguishing this illness from other forms of psychopathology (Joormann, Yoon, & Zetsche, 

2007; Joormann, 2010; Koster et al., 2010). Moreover, impaired cognitive control has been 

associated with more frequent utilization of rumination and reduced engagement in cognitive 

reappraisal, characteristic of depressive pathology (Joorman & Gotlib, 2010; Joorman, 2010) 

Stressful events can have a considerable impact upon cognitive functioning (Arsten, 

2009, Arsten et al., 2015; Lupien, 2007; Lupien, McEwen, & Gunnar, 2009; Sandi, 2013) and 

play a fundamental role in the evolution of depressive disorders (Kessler, 1993). Relatively few 

studies, however, have examined the effects of acute and chronic stressors on cognitive 

flexibility, especially in humans, and the available data from animal based studies have provided 

inconsistent findings, partly owing to the utilization of different stressor protocols and behavioral 

tasks employed to assess cognitive flexibility (Hurtubise & Howland, 2017).  

The present research was aimed at an analysis of the relationship between different 

stressors (both acute and chronic) and cognitive flexibility, as assessed by a commonly used 

behavioral task (i.e., the Wisconsin Card Sorting Task; WCST), and the processes mediating 

these relationships. It was also of interest to determine whether individual differences, including 

gender and genetic background, moderated the relationship between stressful events and 

cognitive flexibility. As alluded to earlier, disturbances in cognitive control and flexibility may 

underlie the difficulties of emotional regulation that are characteristic of depressive disorders. 
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Thus, yet another aim of the present research was to determine whether diverse stressor-elicited 

emotional responses would be differentially expressed with respect to cognitive inflexibility, and 

to what extent this would be related to elevated symptoms of depression. In doing so, a self-

report measure of cognitive flexibility (the CFQ) was developed that captured the fundamental 

cognitive processes reflected in behavioral tasks assessing cognitive flexibility (i.e., the ability to 

modify cognitive content and behavioral strategies), and applied these processes to stressful 

events and depressive symptoms, and whether the CFQ predicted emotional and neuroendocrine 

(i.e., cortisol) responses following an acute psychosocial stressor.  

Defining and assessing cognitive flexibility 

Cognitive flexibility is generally defined as the ability to adjust or modify cognitive 

content (“mental sets”) and behavioral strategies in response to changes in environmental 

demands (Cragg & Chevalier, 2012; Ionesca, 2012). Given such a broad definition, it may not be 

surprising that this ability can be expressed in many different ways. For example, in the case of 

decision-making, a display of cognitive flexibility might comprise weighing the costs and 

benefits of several different actions. Similarly, generating and comparing several different 

solutions to a problem, or even engaging in multi-tasking, might reflect flexible cognitive 

processing. As will be discussed later, cognitive flexibility might also be expressed as the ability 

to modify appraisals and coping strategies when faced with stressful circumstances, and an 

inability to do so may be a central characteristic of psychopathology, including depressive 

illness. In this regard, however, the context or the specific demands of a particular situation may 

be an important factor with respect to how cognitive flexibility is ultimately expressed and 

assessed.  
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At the most fundamental level, this ability is considered to reflect multiple cognitive 

(executive) control processes, including attention, working memory, conflict and error 

monitoring as well as response selection and inhibition (Dajani & Uddin, 2015). Disruptions in 

any of these cognitive control processes might thus result in a loss of cognitive flexibility, which 

is generally expressed as perseverative thoughts and behaviors. Cognitive flexibility has 

predominantly been assessed through various behavioral tasks, including set-shifting, task-

switching, and reversal-learning paradigms (also referred to as affective shifting). Importantly, 

although each of these tasks was designed to measure the construct of cognitive flexibility, they 

differ considerably in their characteristics and demands. As such, performance on each task has 

been associated with distinct neural activation patterns and was affected by variations in different 

neurotransmitter systems (Arsten, 2011; Klanker et al., 2013; Kehagia, Murray, & Robbins, 

2010). The present research was primarily concerned with set-shifting, as this has been the most 

consistently reported type of deficit among depressed individuals. Accordingly, this review 

primarily focuses on the neurobiological aspects of this form of cognitive flexibility. 

Wisconsin card sorting task (WCST) 

The WCST is the most commonly used task to assess set-shifting. On the WCST, the 

individual is asked to match test cards to reference cards based on color, shape, or number of 

stimuli on the cards. Feedback is provided after each match, enabling the individual to acquire 

the correct rule of classification, or attentional (cognitive) set. After a fixed number of correct 

matches, the rule is changed, without notice, and the individual must shift their attention to a new 

method of classification. The main outcome measure of the WCST is the frequency of 

perseverative errors, which refers to number of trials in which the participant continues to 

respond to a previously correct, but now incorrect, stimulus. Non-perseverative errors, by 
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contrast, refers to all other types of errors, including those associated with an inability to acquire 

or maintain an attentional (cognitive) set.  

Intra- and extra- dimension (ID/ED) shift task 

An analogue to the WCST is ID/ED shift task, which uses only two stimulus dimensions 

(i.e., color and shape) (Downes et al., 1989). The ID/ED task also decomposes the specific 

processes inherent to the WCST. Specifically, in the ID/ED task, an intra-dimensional (ID) shift 

involves shifting between new stimuli but within the same perceptual dimension, and reflects the 

acquisition of an attentional set. An extra-dimensional (ED) shift, involves a shift in responding 

from one dimension (e.g. color) to another discrimination rule (e.g. shape), and this is referred to 

as a shift in an attentional set. Similar to the WCST, set-shifting difficulties are measured by the 

frequency of perseverative responding to a previously, but no longer, relevant stimulus.  

Set-shifting in animals 

The most commonly used task to assess set-shifting in rodents is the Attentional Set-

Shifting Task (ASST) (Birrell and Brown, 2000; Bissonette et al., 2008). In the ASST, rodents 

are initially trained to dig for a food reward in one of two bowls based on either an olfactory 

(e.g., cinnamon and cumin) or medium/texture (e.g., wood shavings and saw dust) cue. During 

ID shift phase, rodents are presented with new exemplars but within the same relevant 

dimension. In the ED shift phase, the relevant dimension (e.g., olfactory) becomes irrelevant, and 

a new dimension becomes relevant (texture). Attentional set-shifting deficits are assessed by the 

amount of trials in which the rat (or mouse) continues to respond to a previously rewarded 

stimulus.  
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Neural circuitry of cognitive flexibility 

Cognitive flexibility is a complex ability resulting from the coordinated effort of multiple 

cognitive control processes. From this perspective, it may not be surprising that this ability is 

governed by multiple brain regions. To be sure, neuroimaging studies have demonstrated 

widespread activation of fronto-parietal and fronto-striatal neural circuits during performance of 

various behavioral tasks assessing set-shifting (Braver et al., 2003; Dove et al, 2000; Hamsphire 

& Owen, 2006; Hyafil et al., 2009; Monchi et al., 2001; Smith et al., 2004). Likewise, lesions of 

various prefrontal, parietal, and striatal regions (or pathways connecting these regions) can result 

in impaired set-shifting performance (Birrell & Brown, 2000; Bissonette et al., 2008; Block et 

al., 2007; Dias et al. 1996a, b; 1997; Fox et al., 2003; Milner, 1963; Ng et al., 2007; Newman & 

McGaughy, 2011; Oualian & Gisquet-Verrier, 2010; Owen et al., 1991; Ragozzino et al., 2002; 

Robbins, 2007). In the present section, a review is presented of the main brain regions involved 

in set-shifting and the unique cognitive process that each brain region might contribute to this 

ability  

Prefrontal Cortex (PFC) 

Neuroimaging studies have consistently demonstrated activation of prefrontal cortical 

regions during performance on the WCST and the ID/ED shift task (Braver et al., 2003; Dove et 

al, 2000; Hamsphire & Owen, 2006; Hyafil et al., 2009; Monchi et al., 2001; Smith et al., 2004). 

Furthermore, lesions to the various regions of the PFC have been accompanied by perseverative 

responding, characterized by the inability to disengage from a previously, but no longer, relevant 

stimulus (Dias et al. 1996a, b; 1997; Milner, 1963; Owen et al., 1991). 

The PFC can be functionally categorized into distinct cortical regions, with each 

contributing to a specific cognitive process involved in set-shifting. For example, performance 
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on the WCST has been associated with sustained activation of the dorsolateral PFC (Monchi et 

al., 2001), which is consistent with this region’s role in working memory processes, including the 

maintenance and updating of currently relevant information (Hamsphire & Owen, 2006; Monchi 

et al., 2001). In contrast, transient activation of the ventrolateral PFC (or the inferior frontal 

sulcus) occurred specifically during the receipt of negative feedback on the WCST, which 

corresponds to the need to adopt a shift in attention or a new behavioral strategy (Konishi et al., 

1998; 1999a, b; Monchi et al., 2001; Nakahara et al., 2002). Findings from such studies pointed 

to this region being involved in selecting currently relevant cognitive-behavioral strategies, while 

inhibiting those that are no longer relevant or appropriate (Aron et al., 2004; Monchi et al., 2001; 

Petrides, 2005).  

Posterior Parietal Cortex 

The posterior parietal cortex (PPC) appears to play a supporting role to the lateral PFC in 

set-shifting (Braver et al., 2003; Fox et al., 2003; Monchi et al., 2001; Hampshire & Owen, 

2006), with lesions to this region producing a preservative-type deficit, similar to that evident 

following medial PFC lesions in rodents (Fox et al., 2003).  Activation of the PPC and the 

posterior PFC has been observed at the point where a newly appropriate behavioral strategy is 

being acquired during the course of a set shift (Monchi et al., 2001), suggesting that these 

regions might be important for stimulus response mapping, or the ability to acquire newly 

appropriate (or relevant) cognitive strategies (Fox et al., 2003; Monchi et al., 2001). 

Beyond the PFC and PPC, transient activation of the anterior cingulate cortex (ACC) has 

been observed during the receipt of negative feedback in the WCST indicating that the current 

behavioral strategy is no longer appropriate (Monchi et al., 2001). The ACC, however, may not 

be directly involved in initiating an attentional shift, but rather might play a greater role in 
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conflict monitoring and error processing (Botvinick et al., 2004; Kerns et al., 2003). In line with 

this view, lesions to the ACC in nonhuman primates and rodents produced a selective deficit in 

ID shifting and not on ED shifting (thus, not a set-shifting impairment per se), and were 

associated with more trials and errors required to complete a set-shifting task (Ng et al., 2007; 

Newman & McGaughy, 2011; Oualian & Gisquet-Verrier, 2010). Thus, the ACC may be 

important for signaling that an error had been made, and this information is likely transmitted to 

dorso- and ventro-lateral prefrontal regions, which then adjust cognitive and behavioural 

strategies accordingly (Kerns et al., 2003; McDonald et al, 2000).    

Cognitive flexibility is not limited to fronto-parietal regions, and seems to be dependent 

on optimal striatal functioning (Robbins, 2007). Inactivation of the dorsomedial striatum or the 

nucleus accumbens core (NAc) as well as asymmetrical disconnections between the PFC and 

NAc or PFC and mediodorsal nuclei of thalamus (MD), was associated with impaired set-

shifting performance in rats (Block et al., 2007; Ragozzino et al., 2002). In line with these 

findings, set-shifting difficulties were reported among humans with focal lesions to the basal 

ganglia as well as among individuals during the early phase of Parkinson’s disease, which is 

characterised by dorsal striatum dysfunction (Cools et al., 1984, 2001a,b, 2003; Downes et al., 

1989; Gauntlett-Gilbert et al., 1999; Owen et al., 1993). Importantly, the striatum appears to 

contribute to a different aspect of cognitive flexibility relative to the PFC or PPC. Specifically, 

unlike PFC or PPC damage, which is associated with perseveration to a previously relevant 

attentional set, striatal damage seems to be associated with the inability to acquire and maintain a 

newly relevant attentional set (Ragozzino et al., 2002). Thus, while the PFC regions might be 

primarily responsible for inhibiting inappropriate cognitive strategies, the striatum may be 

responsible for determining and maintaining a novel strategy. 



9 
 

Neurochemical regulation of cognitive flexibility 

Pharmacological studies indicated that monoamines, including dopamine, 

norepinephrine, and serotonin, played a central role in the regulation of cognitive flexibility, 

including set-shifting (Arsten, 2011; Klanker et al., 2013; Kehagia, Murray, & Robbins, 2010). It 

appeared that each neurotransmitter system regulated unique cognitive (or biological) processes 

involved in this ability, and could have dissociable roles in mediating aspects of cognitive 

flexibility (Roberts, & Robbins, 2007; Robbins & Roberts, 2007), although it is understood that 

these actions will also vary across brain regions. Furthermore, recent evidence demonstrated that 

optimal levels of cognitive flexibility might not be restricted to monoamine variations, and likely 

involves other neurobiological mechanisms, including brain-derived neutrophic factor (BDNF) 

(D’Amore et al., 2013; Ortega et al., 2013; Sakata et al., 2013). The present section will briefly 

synthesize the literature concerning monoamine and BDNF manipulations on cognitive 

flexibility, with a specific focus on the unique processes these neurochemicals might contribute 

to this ability.     

Dopamine  

Dopamine (DA) is known to play a role in cognition, especially in reward-based learning 

(e.g., reward prediction error) and working memory (Cools & D’Esposito, 2011; Montague et al., 

2004; Schultz et al., 1997), and thus might be involved in cognitive flexibility. Consistent with 

this view, in animals, global and brain region-specific (e.g., PFC) depletion of DA impaired 

performance on behavioural tasks assessing cognitive flexibility (Klanker et al., 2013). Likewise, 

among un-medicated individuals with early Parkinson’s Disease (PD), which is characterized by 

significant dopaminergic cell loss in the dorsal striatum (Damier et al., 1999; Kish et al., 1988), 

set-shifting impairments were apparent (Cools & Robbins, 2004). Moreover, drugs that increase 
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fronto-striatal DA levels could improve set-shifting performance, especially among individuals 

who exhibited a deficit in this ability (Cools & Robbins, 2004; Mehta et al., 2004) 

The involvement of DA in cognitive flexibility appears to be mediated by D1 and D2 

receptor signalling, as blockade of either of these receptors in the medial PFC of rats produced 

preservative responding on a strategy-shifting task (Ragozzino, 2002), whereas D1 stimulation 

facilitated this ability (Nikiforuk, 2012). Furthermore, whereas blockade of D2 receptors in 

humans impaired set-shifting, stimulation of these receptors enhanced this ability (Kimberg et 

al., 1997; Mehta et al., 2001; 2004; van Holstein et al., 2011). Considering such findings, it was 

suggested that D1 and D2 receptors might have complimentary actions in relation to cognitive 

flexibility (Floresco & Magyar, 2006).  Specifically, phasic DA neuronal firing, which is 

associated with high DA levels, stimulates D2 receptors, and renders the PFC more flexible, 

allowing it to process multiple stimuli and mental representations (Seamans & Yang, 2004). By 

contrast, tonic DA neuronal firing, which is associated with moderate extra-cellular 

concentrations of DA, activates D1 receptors and facilitates the ability to focus on individual 

stimuli (or mental representation), while preventing accessibility of potential distractions 

(Seamans & Yang, 2004). In the context of cognitive flexibility, phasic firing stimulating D2 

receptors might then facilitate the ability of the PFC to disengage from previous cognitive 

strategies and compare the viability of alternative cognitive or response options, whereas tonic 

firing, that stimulates D1 receptors, might promote the stability of a new cognitive strategy 

(Floresco & Magyar, 2006).  

Norepinephrine 

Norepinephrine (NE) manipulations using medications, such as clonidine, guanfacine and 

beta-blockers (e.g., propranolol), have generally had no detectable effects on cognitive flexibility 
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in humans (Chaimberlain & Robbins, 2013). The lack of any action was attributed to small 

sample sizes or that cognitive flexibility tasks used for humans might be too simple and thus not 

suitable to differentiate differences based on pharmacological manipulations (Chaimberlain & 

Robbins, 2013). However, animal studies have implicated NE involvement in this ability. 

Lesions of the dorsal noradrenergic ascending bundle (Tait et al., 2007) and deafferentation of 

NE terminals in the medial PFC (McGaughy et al., 2008) was associated with impaired set-

shifting in rats. Moreover, chronic treatment with a NE reuptake blocker (desipramine) in rats 

enhanced set-shifting (Lapiz et al., 2007), although excessively high NE release can have the 

opposite effect (Cain et al., 2011; Newman et al., 2008). 

Although it is not entire clear as to what the role of NE is in cognitive flexibility, it is 

possible that this neurotransmitter acts through its involvement in attention and arousal (Arnsten, 

2000; Aston-Jones & Cohen, 2005; Kehagia et al., 2010). In essence, NE appears to have an 

“inverted U” - shaped relationship with cognition, with both low and high NE release impairing 

cognitive functioning, depending on the engagement of different types of receptors. 

Norepinephrine has its highest affinity for α2-adrenergic receptors, and lower affinity for α1- and 

β-adrenergic receptors (Arnsten, 2000). Moreover, the levels of NE that are released during alert, 

non-stressed periods optimize prefrontal cognitive functioning by engaging α2A-receptors 

(Arnsten & Goldman-Rakic, 1985), whereas the high levels of NE that are released in response 

to a stressor impair PFC-related cognitive processes by stimulating lower-affinity α1-receptors 

and β1-receptors (Birnbaum et al., 1999; Ramos et al., 2005). In line with these findings, 

blockade of α1 receptors in rats improved set-shifting, whereas chronic α2 receptor antagonism 

had the opposite effect (Rowe et al., 1996). Likewise, it has been reported that intra-medial PFC 

infusions of a postsynaptic α1 receptor antagonist prevented the attentional set-shifting 
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improvement observed following systemic injections of an adrenergic auto-receptor antagonist 

(atipamezole) in rats (Lapiz and Morilak, 2006).  

Serotonin  

The involvement of serotonin (5-HT) in cognitive flexibility is less clear than that of DA 

and NE. In humans, acute tryptophan depletion (ATD), which significantly reduces central 5-HT, 

had no effects on set-shifting performance (Evers et al., 2005a, b; Gallagher et al., 2003; Hughes 

et al., 2002; 2003; Murphy et al., 2002; Talbot et al., 2006, but see Rogers et al., 1999). In animals, 

however, acute administration of selective 5-HT reuptake inhibitors, such as escitalopram and 

fluoxetine, as well as systemic treatment with a 5-HT2A antagonist enhanced set-shifting (Baker et 

al., 2011; Nikiforuk & Popik, 2011). Furthermore, acute systemic administration of a 5-HT6 

receptor agonist in rats facilitated ED set shifting (Burnham et al., 2010), and attenuated the set-

shifting deficit associated with 5-HT depletion elicited by phencyclidine (Rodefer et al., 2008), 

whereas administration of a 5-HT7 receptor antagonist improved set-shifting performance 

(Nikiforuk, 2012). Thus, the effects of 5-HT neurotransmission on set-shifting ability might be 

mediated by 5-HT2A, 5-HT6, and 5-HT7 receptors (Burnham et al., 2010; Baker et al., 2011; 

Nikiforuk, 2012). 

 

Brain-derived neurotrophic factor  

Cognitive flexibility is dependent on the structural and functional integrity of prefrontal 

cortical neurons. Thus, processes that might facilitate neuronal functioning within this brain region 

might be involved in optimizing cognitive flexibility. In this regard, BDNF is densely expressed 

in the hippocampus as well as the PFC (Pezawas et al. 2004), and influences neuronal survival, 

dendritic and axonal growth, and synaptic plasticity (Pang & Lu 2004; Poo, 2001). This 
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neurotrophic factor has frequently been implicated in various hippocampal-mediated functions, 

such as learning and memory (Cunha, 2010). However, its potential involvement in cognitive 

flexibility has hardly been explored.  Nevertheless, intra-striatal injections of BNDF in mice 

facilitated the acquisition of strategy shifting, reflected by diminished response perseveration in 

the previously acquired strategy (D’Amore et al., 2013). Along similar lines, attenuation of 

activity-dependent BDNF expression impaired spatial memory reversal and contextual memory 

extinction in rats (Sakata et al., 2013), and reduced BDNF levels were accompanied by impaired 

reversal learning following high doses of nicotine in mice (Ortega et al., 2013). Clearly, additional 

research is needed concerning the contribution of BDNF to cognitive flexibility, and whether 

targeting this neurotrophic factor may play an important role in treating psychiatric conditions that 

are characterized by a deficit in this ability, including depressive disorders. Nonetheless, the data 

currently available appear to be promising.  

 

Genetics of Cognitive flexibility 

Gene-association studies have identified several gene variants, or single nucleotide 

polymorphism (SNPs), that might contribute to individual differences in cognitive flexibility, with 

the most current evidence focusing on SNPs related to DA regulation and functioning. The 

Val158Met COMT gene polymorphism has been associated with the efficiency of DA degradation 

in the PFC, with the Met allele being related to less COMT activity than the Val allele, and thus 

presumably higher PFC DA levels (Chen et al., 2004). Individuals homozygous for the Met allele 

performed better on the WCST, reflected by fewer perseverative errors, than those carrying the 

Val allele (Bruder et al., 2005; Egan et al., 2001; Joober et al., 2002; Malhotra et al., 2002; Mattay 

et al., 2003; Rosa et al., 2004), although several studies failed to find this association (Ho et al., 
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2005; Taerk et al., 2004; Tsai et al., 2003). Another DA-related gene polymorphism that has been 

associated with cognitive flexibility, the C957T polymorphism of the DRD2 gene, affects D2 

receptor availability. Individuals carrying the T allele have higher striatal D2 receptor availability 

compared to those carrying a C allele (Hirvonen et al., 2009), and carriers of the CC genotype, 

compared with carriers of the CT/TT genotypes, displayed reduced set-shifting ability in the WCST 

(Rodriguez-Jimenez et al., 2006).  

Beyond gene polymorphisms related to DA, relatively few studies have examined the 

contribution of other polymorphisms to individual differences in cognitive flexibility, although 

some evidence suggested that the serotonin transporter linked polymorphic region (5-HTTLPR) 

might be involved. The 5-HTTLPR regulates the efficacy of the 5-HT transporter and, in humans, 

the short (s) allele is associated with reduced expression of 5-HT transporters compared to the long 

(l) allele (Canli & Lesch, 2007), and carriers of the s allele s might be better at set-shifting (Borg 

et al. 2009).  

There has been evidence that mutations of the BDNF gene might also predict differences 

in cognitive flexibility. In this regard, the Met allele of the BDNF Val66Met polymorphism has 

been associated with reduced BDNF expression, hippocampal and dorsolateral PFC volume 

reductions, poor performance on hippocampal-dependent memory tasks, increased stress-

reactivity, and increased risk for mood and anxiety disorders (Bueller et al., 2006; Chen et al., 

2006; Egan et al., 2003; Hariri et al., 2003; Pezawas et al., 2004). Based on these findings, it might 

be expected that Met carriers would also exhibit reduced cognitive flexibility compared to Val 

homozygotes. Consistent with this view, carriers of the Met allele performed significantly worse 

than Val/Val homozygotes on the WCST, but this was only true among individuals with bipolar 

disorder and not controls or those with schizophrenia (Rybakowski et al., 2003). A more recent 
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study, however, failed to find any association, even among individuals with bipolar disorder (Zeni 

et al., 2013). Limited data supporting a link between BDNF mutations and cognitive flexibility in 

healthy humans are currently available. 

 The impact of certain genetic variants on cognitive and emotional functioning may 

depend on environmental factors (Belsky & Pluess, 2009).Several studies indicated that the 

impact of early life experiences, including stressful and traumatic events, on later-life cognitive 

and affective functioning was moderated by the 5-HTTLPR as well as the BDNF Val66Met 

polymorphism (Caldwell et al., 2013; Caspi et al., 2003; Clasen et al., 2012; Conway et al., 2013; 

Gatt et al., 2009; Hosang et al., 2014). Surprisingly, however, studies have not examined the 

potential moderating effects of these or other polymorphism in relation to proximal and early life 

stressors and cognitive flexibility.    

 

Stressor effects on cognitive flexibility 

Stressful events can have multiple effects on cognitive functioning, with the outcome 

(i.e., facilitating or impairing) depending on complex interactions between the characteristics of 

the stressor (e.g., intensity, duration, and controllability) and the specific aspect of cognition 

under study (Arsten, 2009; Arsten et al., 2015; Lupien, 2007; Lupien, McEwen, & Gunnar, 2009; 

Sandi, 2013). Generally, mild to moderate stressors facilitate cognitive functioning, including the 

acquisition and maintenance of (especially threat-related) information (but impair its retrieval) or 

when the cognitive or mental operations are relatively simple (i.e., low cognitive load) (Cahill, 

Gorski, & Le, 2003; Hupbach & Fieman, 2012; Kuhlmann, Piel, & Wolf, 2005; Roozendraal, 

McEwen, Chattarji, 2009; Schoofs, Wolf, & Smeets, 2009; Stauble, Thompson, & Morgan, 

2013). More severe, or chronic, stressors, by contrast, tend to impair various aspects of 
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cognition, including executive functions (e.g., working memory), although these events can 

improve performance on well-rehearsed tasks (Hurtubsie & Howland, 2016; Marin et al., 2011; 

McEwen & Morrison, 2013). In contrast to these findings, the data relevant to the effects of 

stressors on cognitive flexibility are relatively limited, especially in humans. Furthermore, it is 

difficult to draw conclusions from the available data, since each study used different stressors 

and different tasks to assess cognitive flexibility. Still, it is important to recognize the effects of 

these stressor experiences on cognitive flexibility. 

 

Acute stressors 

Under normal, non-stress conditions, the PFC is thought to exert “top-down” control over 

various sensory and limbic structures, allowing for flexible cognitive behavioral responses 

(Miller & Cohen, 2001). When stressors are encountered, prefrontal cognitive functions may be 

compromised as a result of excessive DA and NE release, and “bottom-up” processing, mediated 

by structures such as the amygdala and basal ganglia, predominates (Arnsten, 2009). The 

consequence of this switch from top-down to bottom-up processing results in fast, well-learned, 

and reflexive behavioural responses, at the expense of more deliberate and flexible behaviors. 

From this perspective, it would be expected that cognitive flexibility would be impaired under 

stressful conditions. Surprisingly, however, only one study examined the effects of an acute 

stressor on cognitive flexibility, indicating that a group version of the TSST was followed by 

reduced set-shifting ability on the WCST, but only among males (Shields et al., 2016). The 

available animal data are also limited, but indicated that strong acute stressors (e.g., acute tail 

pinch) impaired set-shifting (Butts et al, 2013), whereas less intense stressors (e.g., 30 minutes of 

restraint stress) had no effect on this ability (Thai et al., 2013). Clearly, more research is needed 



17 
 

to determine under which conditions acute stressors can facilitate or impair cognitive flexibility, 

and the processes mediating these effects, although provisionally it might be that performance is 

linked to stressor severity.   

Chronic stressors 

In humans, only one study has examined the relation between chronic stressors and 

cognitive flexibility. One month of self-reported stress impaired set-shifting, and this deficit was 

associated with disrupted functional connectivity between several regions within the PFC and 

posterior parietal areas (Liston et al., 2009). Interestingly, in this study, reductions in perceived 

distress over the subsequent month was accompanied by improved set-shifting ability and 

elevated fronto-parietal connectivity. Given the correlational nature of the study, it is not 

possible to determine whether the chronic stressor resulted in impaired set-shifting or whether 

reduced cognitive flexibility lead to greater perceived stress.  

Animal studies have provided evidence for a more direct role of chronic stressors on 

cognitive flexibility. Various chronic stressor protocols, including chronic unpredictable 

stressors (CUS), repeated restraint stressors, and maternal separation, reliably produced set-

shifting deficits in rodents (Bondi et al., 2008; 2010; Liston et al., 2006; Nikiforuk & Popik, 

2011), although chronic intermittent cold stressors had no effect on this ability (Lapiz-Bluhm et 

al., 2009). Moreover, the impairments in set-shifting observed following chronic stressor 

exposure might be mediated by altered monoaminergic functioning. Specifically, chronic pre-

treatment with either a selective NE reuptake blocker (desipramine) or selective 5-HT reuptake 

blockers (e.g., citalopram and escitalopram) prevented the set-shifting deficits induced by CUS 

as well as repeated restraint stress (Bondi et al. 2008, 2010; Nikiforuk & Popik, 2011). 

Additionally, administration of a D1 agonist reversed set-shifting impairments, suggesting that 
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altered DA functioning might also contribute to stress-induced impairments in set-shifting 

(Nikiforuk, 2012).  

Additionally, chronic stressors produce marked reductions of dendritic dendrite length, 

branching, and spine density in the medial PFC of rodents (Holmes & Wellman, 2009), which 

may have been due to excessive and prolonged exposure to glucocorticoids (Wellman, 2001). It 

is possible that in addition dysregulation of central monoaminergic activity, impaired cognitive 

flexibility following chronic stressors might be mediated by excessive release of glucocorticoids, 

resulting in morphological changes within the prefrontal cortical regions (Listen et al., 2006). 

Although the data are limited in this regard, inhibiting corticosterone synthesis prior to daily 

repeated stressors prevented set-shifting impairments that normally followed repeated restraint 

stress (Nikiforuk and Popik, 2011). As well, a chronic restraint stressor induced a selective 

impairment in set-shifting in rodents and a corresponding retraction of apical dendritic arbors in 

the medial PFC (Liston et al., 2006) 

Early life stressors 

Cognitive flexibility skills typically begin developing in early childhood, with a sharp 

increase in the competence in this ability appearing between 7 and 9 years of age (Dajani & 

Uddin, 2015). By 10 years of age, cognitive flexibility is largely developed (Dick, 2014), 

although improvements in this ability can persist throughout adolescence and into adulthood 

(Anderson, 2002; Hunter & Sparrow, 2012), reaching a peak between the ages of 21 and 30 

years (Cepeda et al., 2001). The development of cognitive flexibility is thought to reflect the 

development and maturation of the PFC (Dajani & Uddin, 2015), and thus, factors which alter 

normal PFC development might compromise cognitive flexibility. Surprisingly, relatively few 

studies have examined the relationship between early life stressors and cognitive flexibility 
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across different developmental stages. Nevertheless, the current evidence suggests that the 

relationship between early life events and later cognitive flexibility differences might depend on 

the nature, particularly the severity, of the events experienced. Specifically, unpredictable 

environments (e.g., frequent changes in residence or parent’s job/work status) or low socio-

economic status have been aligned with enhanced set-shifting performance (Chen & Miller, 

2012; Mittal et al., 2015). Childhood trauma (e.g., physical abuse and neglect), by contrast, has 

frequently been associated with difficulties in attentional set-shifting in humans (George et al., 

2015; Mothes et al., 2015; Spann et al., 2012). 

As described earlier, the relationship between early life stressors and later-life cognitive 

and affective functioning was moderated by the 5HTTLPR and the Val66Met polymorphism of 

the BDNF (Caldwell et al., 2013; Caspi et al., 2003; Clasen et al., 2012; Conway et al., 2013; 

Gatt et al., 2009; Hosang et al., 2014). Given the involvement of 5-HT and BDNF in the 

cognitive flexibility, it is possible that 5HTTLPR and the BDNF polymorphism, as well as gene 

polymorphisms related to DA and NE functioning, might moderate the relationship between 

early life stressors and cognitive flexibility as well. This possibility, however, has yet to be 

investigated.   

 

Cognitive (in)flexibility in depressive disorders 

Depressive disorders have frequently been associated with disturbances in cognitive 

flexibility, with the most consistent deficits being observed on set-shifting tasks (Austin et al., 

1992; Beats et al., 1996; Elliot et al., 1997; Grant et al., 2001; Kinderman et al., 2000; Martin et 

al., 1991; Merriam et al., 1999; Purcell et al., 1997).The disturbance in cognitive flexibility (or 

set-shifting) appears to be dependent on the individuals age, severity of depressive symptoms, 
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and previous depressive episodes, with the most pronounced deficits being among severely 

depressed (e.g., melancholic) or elderly individuals (Austin et al., 1999; Grant et al., 2001; 

Ottowitz et al., 2002). Importantly, diminished cognitive flexibility (and cognitive/executive 

control, in general) has not only been observed during the acute phase of depressive illness, but 

was also present during remission (Paelecke-Haberman et al., 2005; Paradiso et al., 1997), and 

has been suggested to increase the likelihood of depressive relapse (Alexopoulos et al., 2000). 

Surprisingly, there appears to be an absence of neuroimaging studies examining the 

neural correlates of cognitive flexibility (i.e., performance on tasks assessing this ability) among 

depressed individuals. Thus, it can only be speculated that in light ofthe involvement of fronto-

striatal and fronto-parietal circuits in set-shifting (Monchi et al., 2001), the impairments in 

cognitive flexibility present among depressed individuals might be accompanied by dysfunction 

of these neural circuits. Supporting this view, neuroimaging studies have reported reductions in 

grey matter volume in prefrontal regions (reviewed in Drevets et al., 2008) and striatal regions 

(Baumann et al., 1999; Husian et al., 1991; Krishnan et al., 1992; Pizzagalli et al., 2009b) among 

depressed individuals. As well, depressed individuals tend to exhibit reduced cerebral blood flow 

(CBF) and glucose metabolism in dorsal prefrontal regions, including the dorsolateral and 

dorsomedial PFC and the dorsal ACC (Baxter et al 1989; Drevets, 2001, 2001), and these 

abnormalities can be reversed with antidepressant treatment (Bench et al 1995; Mayberg et al 

1999). This said, these data do not speak to whether these regions are linked to set-shifting 

disturbances that may or may not occur in depressed individuals. 

Aberrant dorsal PFC and ACC activity has also been observed under cognitive challenge 

(i.e., during performance on cognitive tasks) among depressed individuals, although the direction 

of these changes (i.e., hypo- verse hyper-activation) varies across studies (Barch et al., 2003; 
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Elliot et al., 1997; George et al., 1997; Harvey et al., 2005; Hugdahl et al., 2004; Okada et al., 

2003; Videbech et al., 2003; 2004). Interestingly, when depressed individuals perform worse on 

cognitive tasks relative to non-depressed individuals, they displayed attenuated activity in the 

dorsolateral PFC and ACC (Elliott et al 1997; Okada et al 2003). However, when performing to 

the level of non-depressed individuals (but not better), those who were depressed exhibited 

greater activity in these regions (Harvey et al., 2005; Matsuo et al., 2007; Walter et al., 2007). 

Thus, it was suggested that depressed individuals might need to recruit more cognitive (neural) 

resources in order to match the performance of non-depressed individuals on effortful cognitive 

tasks (Harvey et al., 2005). Such cognitive efforts may place heavy demands on depressed 

individuals’ cognitive/neural resources, leading to progressive exhaustion of these resources, 

ultimately leading to diminished cognitive functioning (Harvey et al., 2005). To extend this 

notion to cognitive flexibility, depressed individuals, and perhaps those vulnerable to depression, 

might need to utilize more cognitive (neural) resources in order to shift their attention away from 

inappropriate or negative emotional information and, if these resources become depleted, 

perseverative response styles might ensue.   

The disturbance in cognitive flexibility appears to be especially pronounced in the present 

of negative emotional information (Deveney & Deldin, 2006; Joormann, 2004; Murphy, 

Michael, & Sahakian, 2012). For instance, in an emotional variant of the WCST, depressed 

individuals exhibited greater difficulties shifting their attention away from negative emotional 

stimuli (i.e., more perseverative errors) compared to non-depressed individual, whereas the 

opposite pattern was observed for positive information (Deveney & Deldin, 2006). To be sure, 

this specific difficulty in disengaging from negative emotional information might serve to 

maintain negative cognitive and emotional states that define depressive disorders (Joormann et 
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al., 2007; Joormann, 2010). Accordingly, the remainder of the present review discusses the 

various behaviors through which disturbances in cognitive flexibility might be manifested among 

depressed individuals, and the potential neural correlates underlying these behaviors.    

Attention and Memory 

Attentional biases have been well-documented in depressive disorders (Mathews & 

MacLeod, 2005), characterized by a preferential bias toward negative emotion information 

(Broomfield et al., 2007; Erickson et al., 2005; Gotlib et al., 2004; Murphy et al., 1999; Segal et 

al., 1995; Williams et al., 1996). It appears that, among depressed individuals this bias occurs in 

later, rather than early stages of information processing (Foland-Ross & Gotlib, 2012). For 

instance, on the dot-probe task1, when emotional face expressions were presented for 1000 ms, 

depressed individuals, in comparison to non-depressed participants, displayed longer reaction 

times (reflecting an attentional bias) to sad but not happy, angry, or fearful faces (Donaldson et 

al., 2007; Gotlib et al., 2004). Interestingly, this negative attentional bias has also been observed 

in remitted depressed adults (Joorman & Gotlib, 2007) as well as non-depressed girls who were 

at familial risk for depression (Joorman et al., 2007b; Kujawa et al., 2011), suggesting that 

attentional biases might be a marker or risk for onset and recurrence of depressive episodes. 

Consistent with these findings, in an eye-tracking experiment, depressed individuals spent more 

time looking at pictures featuring sadness and loss than non-depressed individuals (Eizenman et 

al., 2003). However, depressed individuals were no more likely than non-depressed individuals 

to shift their attention toward negative stimuli, but once their attention was focused on negative 

stimuli, they spent considerably more time looking at these stimuli than did non-depressed 

                                                           
1 In the dot-probe task, a pair of stimuli (words or faces) is presented simultaneously (one stimulus is neutral and the 

other is emotional), and the individual is asked to respond to a probe that replaces either the neutral or the emotional 

stimulus. Allocation of attention to the spatial position of the stimulus is determined from response latencies to the 

probes (Gotlib & Joorman, 2010). 
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controls (Caseras et al., 2007; Kellough et al., 2008). It thus appears that depressed individuals 

might not automatically orient towards negative information, but once such information has 

captured their attention, they spend more time processing this information, possibly stemming 

from reduced cognitive control and inhibition (Gotlib & Joorman, 2010; Joorman et al., 2007). 

Several studies documented heightened amygdala activity among depressed individuals 

during the passive viewing of negative stimuli (Anand et al., 2005; Ditcher et al., 2009; Peluso et 

al., 2009; Siegle et al., 2002, 2007; Victor et al., 2010; but see Davidson et al., 2003; Irwin et al., 

2004), which may reflect an attentional bias towards negative information (Foland-Ross & 

Gotlib, 2012). Enhanced amygdala activity among depressed individuals also persists even after 

the removal of a negative stimulus (Siegle et al., 2002; 2007). Specifically, during presentation 

of personally relevant negative words depressed individuals displayed a sustained amygdala 

response that persisted for up to 30 seconds (Siegle et al., 2002), In fact, this activity was 

sustained even when depressed individuals engaged in a subsequent non-emotional distraction 

task (Sternberg memory task) designed to induce activation in brain regions (dorsolateral PFC) 

hypothesized to inhibit amygdala activity (Siegle et al., 2002). Given these findings, it appears 

that difficulties disengaging attention from negative emotional information may be rooted, or at 

least related to, persistent amygdala activation as well as difficulties of prefrontal regions to 

inhibit such activity, although this does not preclude the involvement of other cortical or limbic 

regions.  

It was proposed that excessive processing of negative information might facilitate 

enhanced memory of negative, compared to positive life experiences (Mathews & MacLeod 

2005; Joorman, 2007). Consistent with this suggestion, depressed individuals were frequently 

reported to remember more negative information and less positive information, relative to non-
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depressed individuals (Bradley et al, 1995a, b; Dunbar & Lishman, 1984; Direnfeld & Roberts, 

2006; Gur et al., 1992; Matt et al., 1992; Mogg et al., 1995; Ruiz-Caballero & Bermudez, 1995; 

Rinck & Becker, 2005). The amygdala is centrally involved in the encoding and retrieval of 

emotional material (Cahill et al., 1995; Adolphs et al., 1997), and this structure exerts a bottom-

up influence on other brain regions, including the hippocampus, which subserves episodic 

memory formation and retrieval (Steinvorth et al., 2005). Thus, neuroimaging studies that 

attempted to elucidate the neural underpinnings of negative memory biases for negative material 

have focused largely on activation of this region. For instance, following a sad mood induction, 

bilateral amygdala response during the encoding of emotional material predicted increased recall 

of negative (but not of positive) words in formerly depressed individuals (Ramel et al., 2007), 

but not among non-depressed individuals or in remitted depressed participants who had not 

received a sad mood induction. Increased memory sensitivity for negative material in depressed 

individuals was also associated with greater activity in the right amygdala during successful 

encoding of this material. Once more, this activation pattern was not present in non-depressed 

individuals during the encoding of negative stimuli, or in depressed individuals during the 

encoding of positive stimuli (Hamilton & Gotlib, 2008). Furthermore, increased activation of the 

amygdala in depressed individuals was accompanied by increased functional connectivity 

between the amygdala and the hippocampus, caudate, and putamen, suggesting that during the 

encoding of negative material, depressed individuals engage a broader neural network that is 

involved, more generally, in enhancing memory for affective information (Hamilton & Gotlib, 

2008). 

Appraisal and Interpretation 
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Depressive disorders have been associated with negative appraisals and interpretive 

biases concerning personally meaningful life experiences (Abramson et al., 1989; Beck, 1967), 

including a tendency to attribute negative life events to internal (that they themselves are 

fundamentally flawed or worthless), stable (likely to persist over time), and global (likely to 

affect all aspect of life) causes (Abramson et al., 1989). Additionally, individuals with 

heightened depressive symptoms appraise potential stressors as relatively threatening (Folkman 

& Lazarus, 1986).  

The amygdala has been implicated in the automatic processing of biological significant 

stimuli, particularly those of threatening nature (Davis, 1994; Phelps & Anderson, 1997). For 

example, electrical stimulation or abnormal activation of specific amygdala nuclei in rodents can 

produce a complex pattern of behavioural and autonomic changes that resemble a state of fear 

(Davis & Whalen, 2001), whereas lesions to this site impair the acquisition and expression of 

conditioned fear responses (LeDoux, 2000). Functional neuroimaging studies with healthy 

individuals demonstrated that the amygdala responds to complex pictures of fearful and 

threatening scenes, such as snarling dogs, snakes, explosions, and attacks (Davis & Whalen, 

2001) as well as various facial stimuli, particularly those reflecting fear (Breiter et al., 1996; 

Morris et al., 1996), disgust (Phillips et al., 1997), sadness (Bliar et al., 1999) or anger (Hariri et 

al., 2002). In contrasts, humans with lesions to the amygdala display a deficit in the processing of 

fearful facial expression, whereas their processing of other facial expressions is less consistently 

compromised (Adolphs et al., 1995)., 

Depressed individuals often exhibit over-activation of the amygdala (especially the left 

amygdala) in response to fearful or sad faces, even when these faces are presented for very short 

time periods (< 14 ms), so that the individual was not consciously aware of ever seeing them (Fu 
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et al., 2004; Sheline et al., 2001). They also displayed increased amygdala activity in anticipation 

of negative, but not upon expecting neutral or positive stimuli (Abler et al., 2007). These 

findings are consistent with the heightened resting-state metabolic rate in the amygdala (Drevets 

et al., 1992). Given the role of the amygdala in the automatic processing of threatening and 

aversive stimuli, abnormal activity within this brain region may be associated with, or perhaps 

contribute, to the dysfunctional appraisals typically observed among depressive individuals.     

Importantly, appraisal of personally meaningful events is a continuous process, such that 

the initial appraisal may be followed by reappraisal (Lazarus, 1999; Gross, 2002). In this regard, 

the PFC has been implicated in effortful appraisals, and in particular the process of reappraisal 

(Ochsner & Gross, 2005). Several neuroimaging studies demonstrated increased activation in 

predominately dorsal prefrontal and cingulate regions when individuals were instructed to reduce 

negative emotions by reappraising a negative situation, and this was further associated with 

attenuated amygdala and insular activity. These same prefrontal and cingulate regions were 

activated when individuals were asked to reappraise a situation in order to increase negative 

affect, although in this case, this form of reappraisal was accompanied by increased amygdala 

and insula activity (Ochsner & Gross, 2005). Thus, it seems that the initial rapid appraisal and 

emotional responses elicited by a stimulus or situation might involve prefrontal regions which 

either inhibit or enhance the emotional responses that might be evoked by the amygdala.  

Individuals with heightened depressive symptoms engage in reappraisal less frequently 

than non-depressed individuals (Garnefski & Kraaj, 2006; Gross & John, 2003), and these 

actions might be linked to abnormal activity within the dorsal aspects of the PFC and the 

cingulate. As described earlier, under resting conditions, depressed individuals typically exhibit 

attenuated activity within dorsolateral PFC and the dorsal ACC, coupled with heightened 
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amygdala activity (Phillips et al., 2003). Furthermore, these individuals require greater 

recruitment of the dorsal PFC and ACC in order to perform to the level of non-depressed 

individuals on complex problem-solving tasks (Harvey et al., 2005). It may be that depressed 

individuals need to engage more prefrontal resources in order endorse effortful reappraisals, but 

this has, as yet, not been evaluated. It is conceivable that persistent utilization of these prefrontal 

resources, as in the context of chronic stressors, might progressively exhaust them, a cognitive 

form of allostatic overload, making reappraisal that much more difficult, and ultimately favoring 

the evolution and maintenance of depressive states.  

 

Coping and Emotion Regulation 

 

Depressive disorders have frequently been associated with the endorsement of 

inappropriate or effective coping strategies (Matheson & Anisman, 2003; Nolen-Hoeksema, 

2000). In particular, depressed individuals tend to engage in more emotion-focused coping (e.g., 

rumination and blame) and less frequent utilization of problem-focused coping methods, 

including problem-solving and cognitive restructuring (Matheson & Anisman, 2003; Ravindran 

et al., 1999, 2002). The endorsement of problem-focused coping strategies might very well 

reflect flexible cognitive processing given that they involve searching for multiple or alternative 

solutions to a problem (i.e., problem-solving) and reinterpreting negative situations in terms of 

potentially positive experiences (i.e., cognitive restructuring).  By contrast, certain emotion-

focused coping strategies, especially rumination, might reflect cognitive inflexibility given that 

they involve stereotypical and perseverative thinking about the reasons for and meaning of one’s 

own sad, dysphoric affect (Davis & Nolen-Hoeksema, 2000; Nolen-Hoeksema et al., 2008).  
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Although emotion-focused coping has generally been associated with negative outcomes, 

the effectiveness of certain coping strategies in mitigating distress or negative emotional 

responses may be context or situation dependent (Carver et al, 1989; Folkman & Lazarus; 1985; 

Matheson & Anisman, 2003). In emotionally charged situations, for example, emotional 

approach coping might be beneficial as it involves purposeful efforts to acknowledge and 

understand one’s emotions, thus facilitating the individual’s ability to come to terms with their 

feelings and might allow them to begin to let go (Stanton et al., 2000). Moreover, individuals 

typically do not use any particular coping strategy in isolation of others, and shifts from one 

strategy to another might occur as the situation demands (Matheson & Anisman, 2003; Kelly et 

al., 2007). For instance, rumination can be combined with emotion-focused coping as well as 

with problem-focused methods (Kelly et al., 2007). Thus, cognitive flexibility can also be 

expressed as the ability to alternate between different coping strategies, including problem- and 

emotion-focused methods, according to changes in stressor demands or personal goals (Cheng, 

2001; Matheson & Anisman, 2003). Following from this notion, the persistent utilization of a 

narrow range of coping methods across different situations might favour the development of 

depressive states (Cheng, 2001, 2003; Matheson & Anisman, 2003).   

 Several studies have attempted to elucidate the neural underpinnings of rumination, 

pointing to a network of brain regions, collectively referred to as the default mode network 

(DMN) (Berman et al., 2011; Cooney et al., 2010; Hamilton et al., 2011; Ray et al., 2005). The 

DMN, which is made up of the medial PFC, ventral-anterior and posterior cingulate, and inferior 

parietal regions, is typically activated when an individual is awake but not focused on a 

particular task or external environment (Raichle et al., 2001). Instead, this network is engaged 

during self-referential processing (Gunsward et al., 2001), which has been considered to be 
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central process in rumination (Nejad et al., 2013). Using a rumination induction task, Cooney et 

al. (2010) examined individual differences in neural activity during rumination (“think about 

what people notice about your personality”) versus concrete distraction (“think about a row of 

shampoo bottles on display”) among depressed and non-depressed individuals. In comparison to 

non-depressed individuals, those who were depressed exhibited increased activation in the OFC, 

ventral ACC, and dorsolateral PFC during rumination versus concrete distraction. Additionally, 

during rumination versus abstract distraction neural activity was greater for depressed than for 

non-depressed individuals in the amygdala, rostral anterior cingulate/medial PFC, dorsolateral 

PFC, posterior cingulate, and para-hippocampus. Based on these findings, it was suggested that 

rumination might be associated with enhanced recruitment of limbic, medial and dorsolateral 

prefrontal regions in depressed relative to non-depressed individuals (Cooney et al., 2010).  

 Importantly, rumination may be reflective (e.g., problem solving aimed at alleviating 

distress) or brooding (e.g., passively dwelling on the iniquity of one’s current state) (Davis & 

Nolen-Hoeksema, 2000). Reflective and brooding rumination are predictive, respectively, of 

lower and higher levels of depressive symptomatology years later, suggesting that reflective 

rumination is an adaptive cognitive process, whereas brooding is maladaptive (Treynor et al., 

2003). Depressed individuals displayed more neural connectivity of the DMN, especially 

between the ventral and posterior cingulate cortex, compared to non-depressed individuals 

during rest periods, but this was not apparent during task engagement. Importantly, the rest-

period connectivity correlated with self-report measures of depressive rumination and brooding, 

but not reflection (Berman et al., 2011). In line with these observations, among depressed 

individuals, higher levels of depressive rumination and lower levels of reflective rumination 

were associated with increased DMN dominance (Hamilton et al., 2011).  
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During goal-oriented behaviour, the DMN is deactivated and another network, the task-

positive network (TPN), becomes engaged (Fox et al., 2005). The TPN, which is made up of the 

dorsal PFC and ACC, and the parietal cortex, governs several effortful cognitive processes, 

including cognitive control, attention, and working memory, and is typically activated during 

complex problem-solving task (Barch et al., 2003; Elliot et al., 1997; George et al., 1997; Harvey 

et al., 2005; Hugdahl et al., 2004; Okada et al., 2003; Videbech et al., 2003; 2004). From this 

perspective, the TPN is likely to be the network involved in problem-focused coping strategies. 

As previously noted, neuronal loss as well as hypo-functioning of several components of the 

TPN (e.g., dorsolateral PFC and dorsal ACC) have been observed among depressed individuals 

(Phillips et al., 2003), which might explain the under-utilization of problem-focused coping 

strategies (Matheson & Anisman, 2003). Moreover, depressed individuals have been shown to 

require greater recruitment of several regions comprising the TPN in order to match the 

performance of non-depressed individuals (Harvey et al., 2005). Thus, depressed individuals 

may need to engage more TPN resources in order endorse problem-focused coping strategies. 

Furthermore, as in the case of stressor reappraisals, persistent utilization of the TPN, as might 

occur in the context of chronic stressors, might exhaust this network’s resources (Harvey et al., 

2005) so that DMN activation might predominate. This, in turn, would lead to a shift from 

problem-focused coping methods to emotion-focused coping, ultimately contributing to the 

evolution and maintenance of depressive illness. This view is in line with the increased DMN 

over TPN dominance observed among depressed individuals (Hamilton et al., 2011)  

Finally, as previously mentioned, effective coping might involve the ability to alternate 

between coping strategies, including those geared towards problem-solving and those aimed at 

regulating emotions (Cheng, 2001; Matheson & Anisman, 2003). From a neuroanatomical 
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perspective, this might mean the ability to shift between the engagement of the TPN and the 

DMN. A brain region central to the switching between states of relative dominance of the DMN 

and TPN is the fronto-insular cortex (Sridharan et al., 2008). Thus, this might be a critical region 

involved in alternating between coping strategies. Interestingly, non-depressed individuals 

exhibited increased fronto-insular cortex response at the onset of increases in DMN activity, 

whereas depressed individuals displayed increased fronto-insular cortex at the onset of TPN 

(Hamilton et al., 2011). Given these findings, and the involvement of the DMN and TPN in 

emotion- and problem-focused coping, respectively, abnormal activity in the fronto-insular 

cortex might be a neural explanation for the excessive utilization of emotion-focused coping 

strategies at the expense of problem-oriented methods typically observed in depressed 

individuals (Matheson & Anisman, 2003; Ravindran et al., 1999, 2002).  

Summary and Conclusion  

As outlined in the present review, cognitive flexibility plays a pivotal role in the ability to 

adapt to a continuously changing environment, and thus, has been considered as a hallmark of 

human cognition. Additionally, the available data suggest that cognitive flexibility involves 

multiple brain regions, but not surprisingly, prefrontal cortical areas are fundament for this 

ability. Although most studies that assessed cognitive flexibility were concerned with 

monoamine variations, it is likely that multiple neurochemical processes contribute in this 

regard. Given the importance of neurotrophic factors, such as BDNF, in both memory processes 

and mood states, it is reasonable to propose further evaluation of growth factors in underlying the 

links between cognitive flexibility and mood states that are influenced by stressful experiences. 

There are limited data available assessing the link between particular genes and cognitive 

processes, although the data that available have pointed to the involvement of monoamine-
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related polymorphisms in cognitive flexibility. Even though gene x environment (stressor 

experiences) interactions were implicated in depressive disorders, comparable data have not been 

reported in relation to cognitive flexibility. Likewise, there has only been a single, inconclusive 

study concerning the relationship between BDNF and cognitive flexibility.  

In addition to its importance in everyday situations, such as problem-solving, recent 

evidence has suggested that cognitive flexibility (and cognitive control processes in general) may 

play a pivotal role in the regulation of emotions. Indeed, disturbances in cognitive flexibility 

have frequently been associated with various mood and anxiety disorders, including depressive 

illness, and reduced cognitive control has been associated with increased use of rumination. Yet, 

little is known about how stressors might serve to impair or enhance this ability. To be sure, 

stressful events can have multiple effects on cognition, depending on the characteristics of the 

stressor, and cognitive flexibility is considered to be the manifestation of multiple cognitive 

processes. From this perspective, it may not be surprising that the effects of stressors on 

cognitive flexibility might vary with different situational demands and individual characteristics, 

including age, gender, and genetic predisposition. Certainly, more research is needed in order to 

understand how stressors affect cognitive flexibility, and the processes through which this 

occurs.  

 The present research set out to examine the relationship between different types of 

stressors (e.g., acute and chronic) and cognitive flexibility, as assessed through the WCST, and 

the cognitive and biological processes mediating these relationships. A second goal of the 

present research was to explore the ways through which cognitive flexibility (or inflexibility) 

might be expressed in stressful situations, and how this might, ultimately, be associated with 

symptoms of depression.  
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CHAPTER 1 

The effects of an acute psychosocial stressor on cognitive flexibility: Relation to stressor 

appraisals and depressive symptoms 

ABSTRACT 

Acute stressors have frequently been shown to influence cognitive functioning, including 

learning and memory, but less is known about how cognitive flexibility is affected. The present 

investigation examined the effects of an acute psychosocial stressor (the Trier Social Stress Test; 

TSST) on a specific aspect of cognitive flexibility comprising set-shifting, as assessed through 

the Wisconsin Card Sorting Task (WCST). Among male and female undergraduate students (N = 

64), exposure to the TSST, which increased cortisol levels, was associated with fewer 

perseverative and non-perseverative errors as well as fewer trials to learn the initial sorting 

category. The enhancing effects of the TSST on set-shifting (fewer perseverative errors) were 

mediated by heightened threat appraisals. In the stressor condition (i.e., TSST), elevated 

symptoms of depression were associated with more perseverative and non-perseverative errors as 

well as more frequent failures to maintain an attentional set, and these relations were mediated 

by greater perceptions of uncontrollability. The present findings suggest that, by acting through 

the appraisal process, an acute stressor can linked to aspects of cognitive flexibility (attentional 

set-shifting), which might facilitate the disengagement of a previously, but no longer, effective 

behavioral response. Among depressed individuals, however, these stressor-elicited 

enhancements might not occur and instead individuals persist in the utilization of ineffective 

behavioral strategies.  
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INTRODUCTION 

 

Stressful events can have a considerable impact on cognitive functioning, varying with 

the nature of the stressor encountered (Arsten, Raskind, Taylor, & Connor, 2015; Lupien, 

Maheu, Tu, Fiocco, & Schramek, 2007; McEwen & Morrison, 2013). Generally, chronic 

stressors have consistently impaired a broad range of cognitive functions (Hurtubsie & Howland, 

2016; Marin et al., 2011; McEwen & Morrison, 2013), whereas acute stressors had either 

enhancing and impairing effects depending on cognitive domain examined. For example, in the 

context of learning and memory, acute stressors facilitated encoding and consolidation processes, 

especially for threat-related or emotional information, but impaired retrieval of previously 

acquired information (Roozendraal, McEwen, Chattarji, 2009; Cahill, Gorski, & Le, 2003; 

Kuhlmann, Piel, & Wolf, 2005). Working memory can also be impaired following an acute 

stressor (Arsten & Goldman-Rokic, 1998; Luethi, Meier, & Sandi, 2009; Schoofs, Preuss, & 

Wolf, 2008), although this effect might depend on characteristics of the stressor, such as its 

controllability (Arsten, 2009) as well as specific sub-processes of working memory (Hupbach & 

Fieman, 2012; Schoofs, Wolf, & Smeets, 2009; Stauble, Thompson, & Morgan, 2013). It has 

been suggested that acute stressors, particularly those which are uncontrollable, can impair 

cognitive functions governed by the prefrontal cortex (PFC), while enhancing processes 

mediated by limbic regions (e.g., amygdala and basal ganglia) through changes of catecholamine 

and glucocorticoid activity (Arsten et al., 2015). 

In comparison to learning and memory processes, less is known about the effects of acute 

stressors on cognitive flexibility, or the ability to modify cognitive content (e.g., “sets”) and 

subsequent behavioral strategies in response to changes in environmental demands (Hurtubise & 

Howland, 2017). In this regard, exposure to an acute psychosocial stressor (e.g., the Trier Social 
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Stress Test; TSST) was accompanied by reduced performance on several measures thought to 

reflect cognitive flexibility, including solving anagrams and a compound remote associates task 

(Alexander et al., 2007) as well as multi-tasking (Plessow et al., 2012). It is possible that acute 

stressors, through neurochemical or hormonal (e.g., cortisol) changes induced, have divergent 

effects on tasks that assess various aspects of cognitive flexibility. Accordingly, the primary goal 

of the present study was to examine the effects of an acute psychosocial stressor on a specific 

aspect of cognitive flexibility, namely attentional set shifting, as assessed by the Wisconsin Card 

Sorting Task (WCST; Grant & Berg, 1948; Heaton, Chelune, Talley, Kay, & Curtiss, 1993). 

Furthermore, as changes of cortisol levels have been associated with prefrontal cognitive 

functions (Lupien et al., 2007), we hypothesized that the effects of an acute stressor on cognitive 

flexibility would be mediated by cortisol elevations.    

The characteristics of the stressor might contribute to whether an individual engages in 

flexible or inflexible cognitive and behavioral responses (Arsten et al., 2015).  When faced with 

a stressful event, perceptions of threat might mobilize and allocate cognitive resources in order to 

contend with a stressor and, if the stressor is perceived as being controllable, then PFC-governed 

cognitive functions, such as cognitive flexibility, might be enhanced. However, if the stressor is 

perceived as uncontrollable, PFC-mediated cognitive abilities may become impaired, thereby 

contributing to a reduction in cognitive flexibility, so that relatively automatic and inflexible 

responses predominate. In essence, uncontrollable stressors might favor the endorsement of 

reflexive or habitual (automatic) responses, whereas controllable stressors might favor more 

flexible reactions (Arsten et al., 2015). Accordingly, we assessed whether stressor appraisals 

related to threat and control mediated the effects of an acute stressor on WCST performance.  
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Finally, depressed individuals have frequently been shown to exhibit disturbances in 

cognitive functioning, especially cognitive flexibility (Fossati, Ergis, & Allilaire, 2001; Snyder, 

2013; Trivedi & Greer, 2014). However, attentional set-shifting performance amongst 

individuals expressing depressive features has not been examined following an acute stressor. 

Thus, another central aim of the present study was to examine the relationship between 

depressive symptoms and WCST performance following an acute stressor, and to determine 

whether this relation was mediated by perceptions of threat, control, and affective state.  

 

METHODS 

Participants 

 Initially, 80 participants were recruited from an online computerized recruitment system 

used by the university. From this initial sample, 16 individuals were excluded due to the use of 

anti-depressants and/or psychostimulants (e.g., methylphenidate), presence of a neurological 

disorder or learning disability. The final participant sample comprised 64 (female: n = 44) 

Carleton University undergraduate students. Participant age ranged from 17 to 25 (M = 19.26, 

SD = 1.91) and reported ethnicities included White (52.3%, n = 34), Black (23.1%, n =15), 

Arab/West Asian (9.2%, n = 6), South Asian (4.6%, n = 3), Latin American/Hispanic (3.1%, n = 

2), Asian (1.5%, n = 1), and other (6.2%, n = 4).  

Procedure 

 All procedures in this study were approved by the Carleton University Ethics Committee 

for Psychological Research. Laboratory sessions were conducted between 1300 and 1730 hr, and 

participants were asked not to eat, drink (with the exception of water) or smoke for at least an 

hour before arriving to the session. Once informed consent was signed, participants filled out 

several questionnaires assessing demographic information (e.g., age and gender), general health 
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(e.g., neurological disorders) and medication history (e.g., psychostimulants), and depressive 

symptomatology. This allowed participants 30 minutes to habituate to the laboratory 

environment.  

Following the 30-minute relaxation period, participants were randomly assigned to either 

the stressor or control condition. In the stressor condition, participants were instructed that they 

would be given 5 minutes to prepare for an employment task comprising a five-minute speech 

and five-minute mental arithmetic task in front of a panel of graduate student judges. In addition, 

participants were told they were being videotaped during the psychosocial stressor. Immediately 

following the 5-minute preparatory period, participants in the stressor condition underwent the 

TSST.  

Participants in the control condition were asked to complete an employment task, which 

comprised writing down their strengths and past work/volunteer experience on a form. Following 

the TSST or control task, participants were given 5 minutes to complete two questionnaires 

concerning measures of stressor appraisal and affect scores. At 5 minutes, participants completed 

a computerized version of the WCST. As the study was part of a larger effort to define factors 

that promote resilience, in addition to the WCST, participants also completed other tasks (e.g., a 

decision-making task and an implicit learning task), which were administered in a 

counterbalanced manner. Once these tasks were completed, which required approximately 20 to 

25 minutes, participants completed a questionnaire (21-item Beck Depression Inventory) 

measuring depressive symptoms and were then fully debriefed concerning the purpose of the 

present study.  
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Cognitive Flexibility: Attentional Set-Shifting 

  Cognitive flexibility, assessed through attentional set-shifting was determined using a 

computerized version of the WCST, referred to as Berg’s Card Sorting Task (BCST), provided 

by the Psychology Experiment Building Language (PEBL) version 0.14 (Mueller & Piper, 

2014). The BCST consists of a 128-card deck with each card containing a different combination 

of one of four shapes, colors, and quantities. Four key cards are displayed at the top of the screen 

as a guide to help determine which of the four stacks the deck’s up-card is sorted to. The deck is 

revealed one card at a time, and the visible card is matched to key cards depending on the 

particular rule (unknown to the participant) for a given set. After ten cards have been 

successfully matched, the set is completed and the sorting rule changes (also unknown to the 

participant). The new rule must be discovered using trial and error via feedback received after 

each card is sorted. After a card is sorted, the participant is provided with feedback regarding 

whether it was sorted correctly (i.e., according to the current rule). This process continues until 

the participant either sorts all 128 cards, or until the participant successfully completes 9 

sets/categories, whichever comes first (for more information see Fox et al., 2013). The BCST 

takes approximately 10 minutes to complete.  

 The BCST assesses several performance measures, including the number of categories 

experienced (from 1 to 9) and categories completed (from 0 to 9). The primary measures of the 

BCST are the type of errors the individual makes. Perseverative errors occur when the 

individual continues to sort cards according to a previously, but no longer, relevant or correct 

sorting rule. These types of errors were the central measure of reduced cognitive flexibility, 

attentional set-shifting. In the present study, perseverative errors were computed according to 

procedures described by Heaton et al. (1993). Non-perseverative errors, by contrast, refer to all 
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other errors. Among the non-perseverative errors are failures to maintain set, which refers to 

selecting an incorrect card once a sorting rule has been learned (i.e., switching after the fifth 

correctly sorted card). Failures to maintain a set are thought to represent distractibility or 

difficulties maintaining information online in working memory (Barcelo & Knight, 2002). 

Finally, the BCST also assesses trials to first category, which refers to the speed of which an 

individual acquires an attentional set.   

Salivary Cortisol 

Saliva samples were collected in Salivette tubes, (Sarstedt, Germany), 30 mins after 

participant’s arrival to the laboratory (baseline) as well as 5, 15, 30, and 45 mins following the 

TSST or control condition. Immediately following the experimental session, saliva samples were 

frozen at -80oC. Following the manufacturer’s protocol, a competitive radioimmunoassay, 125I 

kit (ICN Biomedicals Inc., Irvine, CA), was used to determine, in duplicate, salivary cortisol 

levels. The intra- and inter-assay variability was <10%. The minimum detectable level of cortisol 

was 0.02 µg/dl and the specificity was 100% cortisol. One participant did not have five valid 

cortisol measures and thus were appropriately removed from the repeated measures and AUCi 

analysis. 

Measures 

Stressor appraisals. A shortened version of the Stress Appraisal Measure (SAM; Peacock 

and Wong, 1990) was used to assess three dimensions of stressor appraisals immediately 

following the TSST (or control task). In particular, this short version included 12 items 

concerning perceptions of threat (“How threatening was this situation?”), uncontrollability 

(“Was this a totally hopeless situation?” “Was the outcome of this situation uncontrollable by 

anyone?”), and control-by-self (“Did you have the ability to do well in this situation?”, “Did you 
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have the skills necessary to achieve a successful outcome to this situation?”). Scores for each 

appraisal dimension were computed by taking the mean across all four relevant items. These 

items were measured on a five-point scale ranging from 1 (not at all) to 5 (extremely), with 

higher scores indicating higher levels of perceived threat (α = .88), control-by-self (α = .75), or 

uncontrollability (α = .70)  

 Mood. The 20-item Positive and Negative Affect Schedule (PANAS; Watson, Clark, & 

Tellegen, 1988) was used to assess positive and negative affect post stressor. Responses ranged 

on a six-point scale from 1 (very slightly or not at all) to 5 (extremely). Positive and negative 

affect scores were computed by summing across all 10 relevant items for each subscale. 

Cronbach’s alphas were: positive (.85) and negative (.90). 

Depression. The 21-item Beck Depression Inventory (BDI) was used as a measure of 

depressive symptomatology (Beck, Ward, & Mendelson, 1961). Each item comprises one of four 

options, ranging from low to high depressive symptomatology. Total scores were calculated by 

summing across all items (α = .88). 

Statistical Analyses   

Statistical analyses were performed using SPSS for Windows 18.0 (SPSS Science, 

Chicago, IL). A MANOVA was used to determine the effects of the TSST condition on stressor 

appraisals, including perceived threat, uncontrollability, and control-by-self, followed by an 

independent-sample t-test was used to examine differences between the stressor and control 

group on depressive scores. A MANOVA was also used to examine the effects of the TSST on 

positive and negative mood.  

Cortisol changes over time as a function of stressor condition were analyzed using a 2 

(Stressor Condition) x 5 (Time: 5 time-points) mixed measures ANOVA with Time serving as 
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the within-group factor. Follow-up comparisons comprised t-tests with a Bonferroni correction to 

maintain the alpha level at 0.05. A MANOVA was conducted to examine differences between 

the stressor and control groups on performance indices of the WSCT, including categories 

experienced, categories completed, perseverative errors, non-perseverative errors, failures to 

maintain set, and trials to first category.  In addition, area under the curve (AUCi) was computed 

in order to examine changes of cortisol in relation to the WCST (Pruessner, Kirshbaum, 

Meinlschmid, & Hellhammer, 2003).  

Multiple linear regression analyses were used to examine the unique contribution of 

specific stressor appraisals on perseverative errors, non-perseverative errors, failures to maintain 

set, and trials to first category (threat, uncontrollability, and control-by-self appraisals were 

entered as predictors simultaneously). Mediation analyses were conducted using the PROCESS 

add-on to SPSS provided by Preacher & Hayes (Preacher & Hayes, 2008; Hayes, 2013), using 

5000 bootstrap samples and 95% Bias Corrected Confidence Intervals (C.I.). A multiple 

mediation analysis was used to examine mediating effects of threat and uncontrollability in the 

relation between stressor condition and perseverative errors. Multiple linear regression analyses, 

in which positive and negative affect were entered in as predictors simultaneously, was used to 

examine the relation between mood and perseverative, non-perseverative errors, failures to 

maintain set, and trials to figure category.  

Pearson’s correlation coefficients were determined between cortisol AUCi and WCST 

performance indices. A simple mediation analysis was used to examine whether cortisol AUCi 

mediated the relation between stressor condition and perseverative errors on the WCST. 

Hierarchical linear regression analyses were implemented to examine the moderating role of 

depressive symptoms in the relation between stressor condition and WCST performance indices. 
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Pearson’s correlation coefficients were determined between symptoms of depression and WCST 

performance indices as well as stressor appraisals, affect, and cortisol AUCi in the control as 

well as stressor condition. Multiple mediation analyses served to examine the mediating role of 

threat and uncontrollability in the relation between depressive symptoms and WCST 

performance. Finally, simple mediation analyses were implemented to examine the mediating 

role of negative affect in the relation between depressive symptoms and WCST performance.   

 

RESULTS 

Acute stressor effects on WCST performance  

A MANOVA revealed no significant group differences in the number of categories 

experienced in the WCST, F(1, 62)  = .33, p >.05, or the number of categories completed, F(1, 

62)  = .39, p > 05. However, individuals in the stressor condition made significantly fewer 

perseverative errors, F(1, 62)  = 4.09, p < .05 and non-perseverative errors, F(1, 62)  = 4.15, p < 

.05 (Figure 1A). They also learned the first sorting category quicker, F(1, 62)  = 4.57, p < .05 

(Figure 1B), but group differences were not observed in the ability to maintain an attentional set, 

F(1, 62)  = .82, p > .05 (Figure 1C).  
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Figure 1. Differences (+ S.E.M.) in (a) perseverative versus non-perseverative errors, (b) trials to 

first category, and (c) failures to maintain an attentional set among individuals in the stressor and 

control conditions. Note * p < .05 
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Relation between cortisol levels and WCST performance  

 

Results of a mixed measures ANOVA revealed a significant effect of Time, F(4, 59)  = 

9.347, p < .001, as well as a Stressor Condition x Time interaction, F(4, 59)  = 8.20, p < .001. As 

illustrated in Figure 2, and confirmed by follow-up tests of the simple effects comprising this 

interaction, individuals in the stressor condition exhibited elevated cortisol levels 5, 15, 30, and 

45 minutes following the TSST compared to those who were in the control condition. Moreover, 

relative to the control condition (M = -10.59, SD = 28.70), a larger cortisol AUCi (M = 14.25, SD 

= 26.48) was apparent in the stressor condition, t(62) = -3.55, p < .001.  

 

 

Figure 2. Salivary cortisol levels (+ S.E.M.) over time between individuals in the stressor and 

control conditions. Note: *** p < .001, ** p < .01, * p < .05. 
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Next, we examined zero-order correlations between cortisol AUCi and performance 

measures of the WCST. Greater cortisol AUCi was associated with fewer perseverative errors (r 

= -.26, p < .05), but AUCi did not significantly mediate the relation between stressor condition 

and perseverative errors (95% C.I.: -2.64, .44). Furthermore, cortisol AUCi was unrelated to 

non-perseverative errors (r = -.20, p > .05), failures to maintain a set (r = -.01, p > .05), or 

number of trials required to learn the first category (r = -.20, p > .05).  

 

The mediating role of stressor appraisals in the relation between an acute stressor and WCST 

performance  

As expected, the stressor (i.e., TSST) was appraised as being more threatening, F(1, 63)  

= 18.94, p < .001, and there was a trend for individuals to perceive the stressor condition as more 

uncontrollable, F(1, 63)  = 3.47, p = .07. Perceptions of control-by-self, F(1, 63)  = .05, p > .05, 

by contrast, did not differ between the stressor and control conditions. Given these findings, it 

was of interest to determine whether performance on the WCST was associated with the way in 

which the stressor (or control condition) was appraised.  

A multiple linear regression analysis revealed that when the three appraisal dimensions 

were considered (i.e., threat, uncontrollability, and control-by-self), only perceptions of threat 

and uncontrollability accounted for unique variance in perseverative errors on the WCST. In 

particular, greater perceived threat was associated with fewer perseverative errors (b = -1.74, 

S.E. = .80, p < .05), whereas greater perceived uncontrollability was related to more 

perseverative errors (b = 2.38, S.E. = 1.13, p < .05). A multiple mediation analysis revealed that 

only perceptions of threat (but not uncontrollability) significantly mediated the relation between 

stressor condition and perseverative errors (95% C.I.: -2.85, -.03). Specifically, compared to the 
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control condition, the stressor condition was appraised as being more threatening, and this, in 

turn, was related to fewer perseverative errors. If fact, these relations were unique to 

perseverative errors as, according to several additional multiple regression analyses, threat and 

uncontrollability were not related non-perseverative errors, failures to maintain set, or trials to 

first category (p’s > .05). 

Relation between mood and WCST performance  

As expected, individuals in the stressor condition reported significantly greater negative 

mood, F(1, 63)  = 36.79, p < .001, but did not differ in positive mood, F(1, 63)  = .23, p > .05. 

Results of several multiple regression analyses indicated that positive and/or negative mood were 

not related to perseverative errors, non-perseverative errors, or trials to first category (p’s > .05). 

However, greater negative mood (b = .40, S.E. = .19, p = .05), but not positive mood (b = -.20, 

S.E. = .23, p > .05), was associated more frequent failures to maintain an attentional set. 

Moreover, the relation between stressor condition and more frequent failures to maintain a set 

was mediated by heightened negative affect (95% C.I.: .13, 1.23). 

Relation between depressive symptoms and WCST performance  

Depressed individuals have frequently been shown to exhibit disturbances in cognitive 

functioning, particularly cognitive flexibility (Trivedi & Greer, 2014). It was, therefore, of 

interest to determine whether the effects of an acute stressor on the WCST performance would 

be moderated by symptoms of depression. Hierarchical linear regression analyses, however, 

indicated that depressive symptoms did not significantly moderate the effects of the stressor on 

any of the performance indices of the WCST.  

Despite the absence of significant moderating effects, we examined the relation between 

depressive symptoms and performance indices of the WCST in the stressor (n = 28) and control 
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(n = 37) conditions separately. In the control condition, depressive symptoms were not 

associated with perseverative errors (r = .11, p = .52), failures to maintain an attentional set (r = 

.27, p = .12), or trials to first category (r = .09, p = .60), although there was a moderate 

correlation between depressive symptoms and non-perseverative errors (r = .31, p = .06). In the 

stressor condition, by contrast, heightened depressive symptoms were related to more failures to 

maintain an attentional set (r = .47, p = .01) and, although not quite reaching the .05 alpha level 

of statistical significance, more perseverative (r = .36, p = .06) and non-perseverative errors (r = 

.35, p = .07). 

Given the relationship between depressive symptoms and performance on the WCST in 

the stressor condition, we examined potential mediators in linked to appraisals. In the stressor 

condition, heightened depressive symptoms were associated with greater perceived threat (r = 

.53, p < .01) and uncontrollability (r = .46, p = .01), but not perceptions of control-by-self (r = -

.21, p > .05). Additionally, depressive symptoms were related to negative affect (r = .52, p < .01) 

but not positive affect (r = -.23, p > .05), and symptoms of depression were not related to cortisol 

AUCi (r = -.27, p > .05).  

Following these analyses, we examined whether, in the stressor condition, the relation 

between depressive symptoms and performance outcomes on the WCST were mediated by 

perceptions of threat and uncontrollability as well as negative affect. As indicated by several 

multiple mediation analyses, uncontrollability significantly mediated the relationship between 

depressive symptoms and perseverative errors (95% C.I.: .02, .30) as well as non-perseverative 

errors (95% C.I.: .02, .32). Specifically, heightened levels of depression were associated with 

greater perceived uncontrollability, which was related to more perseverative as well as none 

perseverative errors. As well, uncontrollability mediated the relationship between depressive 
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symptoms and failures to maintain an attentional set (95% C.I.: .00, .11). In particular, elevated 

depressive symptoms were associated greater perceived uncontrollability concerning the stressor 

(i.e., the TSST), and this in turn was related to more failures to maintain a set. In contrast to these 

findings, negative affect did significantly mediate the relationship between depressive symptoms 

and WCST outcomes (p’s > .05).  

 

DISCUSSION 

Acute stressor effects on cognitive flexibility 

The purpose of the present study was to examine the effects of an acute stressor on a 

specific type of cognitive flexibility, namely attentional set-shifting. As indicated by the present 

findings, exposure to an acute psychosocial stressor enhanced attentional set-shifting on the 

WCST, such that individuals more readily disengaged from previously, but no longer, relevant 

(or appropriate) information and behavioral responses. These stressor effects, however, were not 

limited to attentional set-shifting, as individuals in the stressor condition generally made fewer 

errors, including non-perseverative errors. Furthermore, stressor exposure was accompanied by 

more rapid acquisition of the initial attentional set, which might have partly contributed to the 

overall enhanced performance on the WCST among individuals in the stressor condition. 

However, performance on the WCST, and attentional set-shifting in particular, may be 

dependent on multiple cognitive processes which operate in parallel or sequentially, including 

attentional control, working memory, performance and error monitoring, and response selection 

and inhibition (Konishi et al., 1999a,b; Monchi et al., 2001). Thus, it is difficult to identify 

through which specific cognitive processes the stressor came to produce enhanced attentional 

set-shifting.   
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In the present investigation, stressor effects on working memory, which was assessed by 

the number of times individuals failed to maintain an attentional set, was not observed. This may 

have been due to a floor effect as individuals in both the stressor and control conditions made 

relatively few errors specific to failures to maintain set (approximately 1 to 2). Although this 

may seem contrary to some previous findings (Luethi et al., 2009; Schoofs et al., 2008), it is 

important to consider that the effects of an acute stressor could potentially be dependent upon the 

specific aspects of working memory being assessed (Hupbach & Fieman, 2012; Stauble et al., 

2013). In the present investigation, as previously reported (Shoofs et al., 2009), exposure to an 

acute stressor had no effect on the “maintenance” of relevant information in working memory. 

Although the WCST does not allow for direct measurement of the “updating” component of 

working memory, this is believed to be an important process in WCST performance (Konishi et 

al., 1999a). Accordingly, it is possible that the enhancement in attentional set-shifting following 

the acute stressor might have been facilitated by increased speed in updating working memory 

content. Collectively, these data suggest that exposure to a moderate acute stressor can enhance 

cognitive processes (e.g., attention and working memory) that might facilitate adaptation to 

changes in the environment. In the context of the present study, this was ultimately manifested as 

the increased ability to disengage from previously, but no longer, appropriate behavioral 

responses and a shift towards newly effective response strategies. 

These findings might seem contradictory to earlier studies that indicated that a stressor in 

the form of the TSST was associated with diminished performance on several measures of 

cognitive flexibility (Alexander, 2007; Plessow et al., 2012). As previously discussed, however, 

cognitive flexibility can be manifested in several ways, and each aspect of this ability might 

involve different underlying cognitive processes. It is, therefore, possible that even similar 



50 
 

stressors could have distinct effects on different forms of cognitive flexibility. Specifically, it has 

been reported that exposure to the TSST was accompanied by disturbed performance on a remote 

associates test and solving anagrams (Alexander et al., 2007), which might reflect cognitive 

processes involved in creativity (Mednick, 1968). The behavioral task utilized in the present 

study (i.e., WCST), by contrast, more directly assesses an aspect of executive functioning 

involved in the ability to shift attention between multiple sources of information according to 

changes in task contingencies (Grant & Berg, 1948; Konishi et al., 1998; Monchi et al., 2001). In 

essence, exposure to an acute stressor might enhance particular processes (e.g., attention and 

working memory) involved in cognitive flexibility, but could potentially still impair other 

features of flexibility, including creativity (Alexander, 2007; Byron, Khazanchi, & Nazarian, 

2010). 

Exposure to the TSST reportedly disturbed performance in a task-switching paradigm 

(Plessow et al., 2012). In task-switching paradigms, the central measures are “switch costs”, 

which refer to the difference in performance (i.e., response times and percentage of errors) on 

trials where individuals switch from one task to another relative to trials in which the same task 

is performed (Monsell, 2003). In the WCST, as mentioned earlier, the central performance 

measure is the frequency of perseverative errors, reflected by the number of times the individual 

continues to sort according to a previously, but no longer, correct sorting rule. Acute stressors 

might, therefore, facilitate cognitive processes necessary to disengage from no longer relevant 

information, but temporarily impair processes required for efficient multi-tasking, such as the 

reconfiguration and implementation of newly relevant task requirements (Plessow et al., 2012).   
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Relationship between cortisol and cognitive flexibility 

Acute stressors are typically accompanied by relatively immediate elevations in 

catecholamines (i.e., dopamine and norepinephrine), followed by the release of glucocorticoids 

(e.g., cortisol in humans), and it is through these neurochemical changes that stressors can 

influence PFC-dependent cognitive functions (Arsten et al., 2015; McEwen, 2013; Lupien, 

2007). However, the impact of catecholamine and glucocorticoid release on PFC-dependent 

cognitive functions appear to follow an inverted-U shape. Specifically, whereas cognitive 

functioning is generally impaired by excessive release of these neurochemicals, relatively 

moderate elevations of catecholamine and glucocorticoid release can have enhancing effects 

(Artsen et al, 2015; Cools & D’Esposito, 2011; Lupien, 2007). 

In the present investigation, individuals in the stressor condition exhibited the expected 

elevations and subsequent decrease of cortisol levels, whereas those in the control condition 

displayed the typical cortisol decline over overtime. Interestingly, it was observed that greater 

cortisol AUCi was specifically associated with enhanced attentional set-shifting (i.e., fewer 

perseverative errors), but not the acquisition or maintenance of an attentional set. Given these 

findings, it might be that relatively moderate elevations of cortisol enhanced prefrontal cognitive 

functions which, in the context of the present study, was reflected through the ability to 

disengage from no longer relevant (or appropriate) information and behavioral responses.  

Cortisol levels, however, did not mediate the relation between stressor condition and 

attentional set-shifting. It is possible that the stressor was accompanied by other neurochemical 

changes that had a more direct effect on the prefrontal activity, which then facilitated the 

enhancement in attentional set-shifting. As discussed earlier, in addition to glucocorticoids, the 
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effects of acute stressors of PFC-dependent cognitive functions, might be mediated by 

catecholamine changes (Arsten et al., 2015).  

Stressor appraisals and cognitive flexibility 

Acute stressors, especially if they are uncontrollable, can favor a shift from top-down to 

bottom-up processing, which is subsequently accompanied by greater engagement in habitual, 

over flexible, behavioral responses (Arsten et al., 2015). We, therefore, examined whether the 

way in which the stressor was appraised would be associated with varying levels in attentional 

set-shifting performance. As expected, the TSST was appraised as more threatening, but was not 

considered particularly uncontrollable. Furthermore, individuals in the TSST and control 

conditions did not differ in their perceived ability to do well (i.e., control-by-self), which might 

suggest that the TSST did not overly tax individual’s coping resources.   

Interestingly, appraisals concerning threat and uncontrollability were specifically 

associated with attentional set-shifting, but not with the acquisition or maintenance of an 

attentional set. In particular, heightened threat was associated with enhanced attentional set-

shifting, whereas greater perceived uncontrollability was accompanied by reduced set-shifting. 

Accordingly, heightened perceived threat might serve to direct cognitive resources (e.g., 

attention) towards information that may be relevant to resolving a stressor, whereas perceptions 

of control contribute to the subsequent behavioral response. Specifically, situations perceived as 

uncontrollable might be accompanied by difficulties disengaging from a previously, but no 

longer, effective behavioral response. Situations perceived as controllable, by contrast, might be 

associated with increased adaptability to changing environmental demands.  

 Although threat and uncontrollability were related to attentional set-shifting, only 

perceptions of threat mediated the effects of the stressor on set-shifting. Specifically, the TSST 
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was accompanied by heightened perceived threat, which, in turn, was associated with enhanced 

attentional set-shifting. Although perceptions of uncontrollability did not mediate the effects of 

the stressor on attentional set-shifting, this does not lessen the significance of this appraisal 

dimension. Indeed, the lack of mediating effects might have been due to the fact that the TSST 

was not perceived as particularly uncontrollable. Additionally, the present findings suggest that 

the influence of appraisal processes on attentional set-shifting might not be limited to stressful 

situations. 

Depressive Symptoms and cognitive flexibility 

Disturbances in cognitive flexibility have frequently been aligned with psychopathology, 

including depressive disorders (Trivedi & Greer, 2014).   Depressed individuals, especially those 

who were severely depressed (e.g., melancholic) or elderly (Austin et al., 1999), exhibited 

difficulties shifting their attention away from a previously, but no longer, appropriate behavioral 

responses. In contrast, in the present investigation, depressive symptoms were largely unrelated 

to performance on the WCST under basal (control) conditions. Interestingly, however, following 

an acute stressor, heightened depressive symptoms were associated with more frequent 

perseverative and non-perseverative errors as well as more failures to maintain an attentional set, 

and these relationships were mediated by greater perceived uncontrollability. Thus, through 

greater perceived uncontrollability, depressed individuals might fail to allocate the cognitive 

resources (attention and working memory) necessary to modify behavioral strategies according 

to changing environmental (e.g., task) demands. 

Although, in the present study, it is not entirely clear how perceptions of uncontrollability 

among depressed individuals might have been associated with diminished attentional and 

working memory processes; however, uncontrollable stressors have been associated with 
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impairments in prefrontal cognitive functions (Arsten et al., 2015). Thus, it is possible that 

operating through increased perceptions of uncontrollability, depressed individuals fail to recruit 

brain regions (e.g., prefrontal, anterior cingulate, and parietal cortices) involved in attentional 

set-shifting (Monchi et al., 2001), which might ultimately have contributed to the persistent 

engagement in ineffective or inappropriate behavioral strategies.  

Limitations and conclusions  

In considering the implications of the present study, several factors need to be 

considered. In this regard, certain aspects of cognition, such as executive functioning, tends to 

decline with increasing age (Deary et al., 2009). Moreover, stressors can have different effects on 

cognition across the lifespan (McEwen & Morrison, 2013). As such, it is uncertain whether the 

enhancing effects of an acute stressor on attentional set-shifting reported in the presented study 

(which comprised relatively young individuals) would be apparent among older individuals. As 

well, participants in the present study comprised relatively few males and thus gender 

comparisons, particularly concerning the effects of cortisol changes on attentional set-shifting, 

were not possible. Finally, depressive severity was assessed using a self-report questionnaire 

and, while a fair number of individuals reported relatively moderate to high depressive 

symptoms, the majority of individuals were not necessarily depressed. Nonetheless, it is 

interesting that, when challenged, certain cognitive impairments were unmasked even among 

relatively mild to moderately depressed individuals.  

Despite these limitations, the present findings suggest that exposure to an acute stressor 

can have enhancing effects on certain cognitive processes necessary in order to adapt to changing 

environmental demands, and that the stressor appraisal processes plays an important role in this 

regard. Among depressed individuals, however, exposure to an acute stressor might serve to 
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impair cognitive functioning, resulting in the persistent utilization of ineffective behavioral 

strategies. Taken together, the present findings might provide further insight into the ways 

depressed and non-depressed individuals might cope with stressful life events. 
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CHAPTER 2 

Traumatic life events and cognitive flexibility: moderating role of sex and the BDNF 

Val66Met gene polymorphism  

 

ABSTRACT 

Disturbances of cognitive flexibility have frequently been associated with psychiatric 

disorders, including depressive illness, yet the factors which might contribute to such 

disturbances are not fully understood. The present investigation examined whether a history of 

different forms of traumatic events was related reduced cognitive flexibility, as assessed by the 

Wisconsin Card Sorting Task (WCST), and whether the relationship between moderated by a 

BDNF polymorphism, sex, or a combination of both variables. Among male and female 

undergraduate students (N = 239), the relationship between trauma type and perseverative errors 

(i.e., measure of cognitive flexibility) on the WCST was moderated by both BDNF genotype and 

gender. Specifically, for both males and females, greater frequency of general traumas was 

related to more frequent perseverative errors among individuals carrying the Met allele of the 

BDNF polymorphism, but not among those who were Val homozygotes. Moreover, greater 

frequency of physical punishment was associated with more frequent perseverative errors only 

among males carrying the Met allele, whereas greater frequency of emotional abuse was related 

to more frequent perseverative errors among females carrying the Met allele of the BDNF gene 

polymorphism. The present findings that the relationship between traumatic life events and 

disturbed cognitive flexibility might depend on a combination of type of trauma, sex, and BDNF 

genotype.  
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INTRODUCTION 

 Cognitive flexibility refers to the ability to modify cognitive (attentional) sets or 

behavioral strategies in response to changing environmental demands. At the most fundamental 

level, this ability is the manifestation of several cognitive (executive) control processes which 

operate sequentially or in parallel, including attention, conflict/error detection, working memory, 

and response inhibition (Dajani & Uddin, 2015). From this perspective, cognitive flexibility has 

primarily been assessed through behavioral paradigms, such as the Wisconsin Card Sorting Task 

(WCST) (Grant & Berg, 1948). Disturbances in cognitive flexibility, as assessed through 

behavioral tasks, have frequently been associated with psychiatric illnesses, including depressive 

disorders (Austin et al., 2001; Ceaser et al., 2008; Chamberlain et al., 2006; Trivedi & Grier, 

2014). However, the factors which may contribute to impaired or reduced cognitive flexibility 

are not fully known. 

 Monoamine, especially dopamine, activity within prefrontal, striatal, and parietal neural 

circuits has been shown to play a critical role in regulating cognitive flexibility (Kehagia, 

Murray, & Robbins, 2010; Klanker, Feenstra, & Denys, 2013). As such, most current research 

has focused on gene variants, or single nucleotide polymorphisms (SNPs), affecting dopamine 

signaling and how these might contribute to individual differences in cognitive flexibility 

(Joober, 2002; Logue & Gould, 2014; Malhotra et al., 2002; Mattay et al., 2003). As an example, 

the Val158Met polymorphism of catechol-O-methyltransferase (COMT) gene, which has been 

associated with altered degradation of dopamine (and norepinephrine) primarily in the prefrontal 

cortex, has been related to differences in performance on the WSCT (Barnett et al., 2007; 

Malhotra et al., 2002).    
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 Brain Derived Neurotrophic Factor (BDNF) plays an important role in the growth and 

differentiation of neurons during brain development, synaptic plasticity, and maintenance of 

neurons in adult life (Lewin & Barde, 1996), and has been implicated as a key neurobiological 

mediator of learning and memory processes, including long-term potentiation (Cunha et al., 

2010; Egan et al., 2003; Kovalchuck et al., 2002). Although relatively few studies have 

examined the significance of BDNF to cognitive flexibility in humans, research in animals has 

demonstrated that manipulation of central BDNF can influence performance on a rodent analog 

of the WCST (D’Amore, Tracey, & Parikh, 2013; Sakata et al., 2013; Savitz et al., 2006). For 

instance, intra-striatal infusions of BDNF in mice facilitated strategy shifting by minimizing 

perseverative responding to a previously acquired strategy (D’Amore et al, 2013), and 

attenuation of activity-dependent BDNF expression in rate impaired spatial memory reversal and 

contextual memory extinction (Sakata et al., 2013). As such, it is possible that genes regulating 

the expression of BDNF might also contribute to individual differences in cognitive flexibility.  

A common polymorphism in the BDNF gene (Val66Met) produces a Val to Met amino 

acid substitution of the pro-BDNF sequence, which leads to disruptions of BDNF functioning 

(Egan et al., 2003). The Met allele has been related to reduced hippocampal and prefrontal 

volume (Pezawas et al., 2004), and disturbances in learning and memory processes (Bath & Lee, 

2006). However, the potential contribution of this BDNF polymorphism to cognitive control 

functions, such as cognitive flexibility, has not been extensively explored. Thus, the initial 

purpose of the present investigation was to examine whether the BDNF Val66Met polymorphism 

was related to individual differences in cognitive flexibility, as assessed by the WCST.  

 The BDNF polymorphism has been shown to interact with previously experienced life 

events in producing several cognitive, affective, and neurobiological outcomes (Caldwell et al., 
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2013; Carballedo et al., 2013; Gatt et al., 2009; Perroud et al., 2008). Specifically, among 

individuals who carried the Met allele of the BDNF gene, early life stressors were associated 

with deficits in working memory as well as anxiety and depressive symptoms (Gatt et al., 2009). 

Furthermore, greater frequency of early life stressors was associated with reduced volume in 

prefrontal and hippocampal regions among Met allele carriers, but not those who were 

homozygous of the Val allele (Gatt et al., 2009). Given these findings, it possible that the 

relationship between previously experienced life stressors and cognitive flexibility might also be 

moderated by the BDNF Val66Met polymorphism. However, in the context of cognitive 

flexibility, these relationships might further depend on the nature, or severity, of the stressful 

experience. In this regard, less severe experiences, such as frequent changes in residence or 

parent’s job/work status, were aligned with enhanced cognitive flexibility (i.e., set-shifting 

performance on the WCST) later in life (Mittal et al., 2015), whereas experiences of childhood 

trauma (e.g., physical abuse and neglect) were associated with reduced performance of the 

WCST among adolescents (Spann et al., 2012). Considering these findings, it was also interest to 

determine whether the moderating role of the BDNF polymorphism in the relation between 

traumatic life events and cognitive flexibility was dependent on the nature of the trauma, 

including general traumas (e.g., serious injury or illness, death of a loved one, separation or 

divorce of parents), physical punishment, emotional abuse, and sexual abuse. 

 Additionally, it has previously been reported that males and females differ in their 

performance of the WCST (Aly et al., 2015; Boone et al., 1993). As well, sex differences have 

been suggested to contribute to differential sensitivity (e.g., increased risk of depressive and 

anxiety disorders) to different forms of stressful and traumatic life events (Freedman, et al., 

2002; Kendler, Thornton, & Prescott, 2001; Rudolph & Hammen, 1999). Thus, as a final aim of 
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the present study, we examine whether the moderating role of the BDNF polymorphism in the 

relationship between different forms of traumatic events and cognitive flexibility was further 

dependent on sex differences. 

     

METHODS 

Participants 

 The present study involved 239 (female: n = 147) Carleton University undergraduate 

students. Given that BDNF polymorphism frequency varies across cultural groups (e.g., Euro-

Caucasian vs Asian), all participants were of Euro-Caucasian decent, ranging in age from 17 to 

31 (M = 19.38, SD = 3.37). None of the participants reported a neurological disorder or learning 

disability; 24 participants were currently taking anti-depressant and/or anti-anxiety medication, 

and 2 individuals were using the psychostimulant methylphenidate.  

Procedure 

Once signed informed consent was obtained, participants provided a saliva sample for 

genotyping after which they completed a computerized version of the WCST. Participants then 

responded to a series of demographic questions as well as a measure of early life trauma, 

depressive mood, and anxiety. All procedures were approved by the Carleton University Ethics 

Committee for Psychological Research. 

Genotyping  

Samples for genotyping were collected using Norgen collection kits (Norgen Biotek 

Corp., Thorold, Ontario Canada). Genomic DNA was extracted from the sample collection kits 

according to the manufacturer’s instructions, and diluted to approximately equal concentration 

(20 ng/µL). Samples were sent for genotyping to McGill University and Génome Québec 
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Innovation Centre (Montreal, Canada). Using polymerase chain reaction (PCR), the DNA was 

amplified, and QIAXcel was used to determine amplification status. Shrimp alkaline phosphatase 

was used to remove all unincorporated deoxyribose nucleoside triphosphates (dNTPs). One 

probe per marker was used to do a single base extension and the product was desalted using 6mg 

of resin. The product was spotted on Agena BioScience 96-well chips using a Samsung 

Nanodispenser, and the chip read by a Mass Spectrometer. A manual analysis was done for each 

marker. Primer sequences were as follows:  

BDNF Val66Met forward: ACGTTGGATGTACTGAGCATCACCCTGGA  

BDNF Val66Met reverse: ACGTTGGATGGCTTGACATCATTGGCTGAC  

BDNF Val66Met probe: TCCAACAGCTCTTCTATCA. 

The allele distribution for the BDNF Val66Met polymorphism was 157 Val/Val, 61 

Val/Met, and 4 Met/Met, which met Hardy-Weinberg Equilibrium expectations, χ2
(1) = .484, p = 

0.486. Due to the relative infrequency of Met homozygotes, we collapsed across Val/Met and 

Met/Met carriers, as done in previous studies (Caldwell et al., 2013). A total of 17 individuals 

were excluded from the genotype analyses because we were either unable to determine a 

genotype from the samples provided or the individual chose not to provide a saliva sample.  

Cognitive Flexibility: Attentional Set-Shifting 

  Cognitive flexibility, assessed through attentional set-shifting, was determined using a 

computerized version of the WCST, specifically Berg’s Card Sorting Task (BCST), provided by 

the Psychology Experiment Building Language (PEBL) version 0.14 (Mueller & Piper, 2014). 

The BCST consists of a 128 card deck with each card containing a different combination of one 
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of four shapes, colors, and quantities. Four key cards are displayed at the top of the screen as a 

guide to help determine to which of the four stacks the deck’s up-card is sorted. The deck is 

revealed one card at a time, and the visible card is matched to key cards depending on the 

particular rule (unknown to the participant) for a given set. After ten cards have been 

successfully matched (i.e., the participant has acquired the rule for the first attentional set), the 

set is completed and the sorting rule changes (also unknown to the participant). The new rule 

must be discovered using trial and error and through feedback received after each card is sorted. 

After a card is sorted, the participant is provided with feedback regarding whether it was sorted 

correctly (i.e., according to the current rule). This process continues until the participant either 

sorts all 128 cards, or until the participant successfully completes 9 sets/categories (for more 

information see Fox et al., 2013). The BCST takes approximately 10 minutes to complete.  

 The primary measures of the BCST are the type of errors the individual makes. 

Perseverative errors occur when the individual continues to sort cards according to a previously, 

but no longer, relevant or correct sorting rule. These types of errors were the central measure of 

reduced cognitive flexibility within the attentional set-shifting paradigm. In the present study, 

perseverative errors were computed according to procedures described by Heaton et al. (1993). 

Non-perseverative errors, by contrast, refer to all other errors. Among the non-perseverative 

errors are failures to maintain set, which refers to selecting an incorrect card once a sorting rule 

has been learned (i.e., switching after the fifth correctly sorted card). Failures to maintain a set 

are thought to represent the individual’s distractibility or difficulties maintaining information in 

working memory (Barcelo & Knight, 2002). Finally, the BCST also assesses trials to first 

category, which refers to the speed of which an individual acquires an attentional set.   
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Measures  

 Traumatic life events. The frequency of traumatic life events was assessed using a 

modified version of the short form of the Early Trauma Inventory – Short Report (ETI-SR; 

Bremner, Bolus, & Mayer, 2007). The short form of the ETI-SR is a 27-item self-report 

questionnaire assessing various types of early life events, including i) general traumas (e.g., 

serious personal injuries or illness, death or serious illness of a parent, sibling, or friend, family 

history of violence mental illness, or alcohol or drug abuse), ii) physical punishment, iii) 

emotional abuse, and iv) sexual events. For each item, participants are asked to indicate the 

frequency, from 0 (never) to 5 (more than 10 times), of which each event has occurred. Scores 

for each subscale (i.e., general trauma, physical punishment, emotional abuse, and sexual events) 

are computed by summing across all items comprising the specific form of life event. The 

original ETI-S asks respondents to indicate the frequency of specific life events that occurred 

only prior to the age of 18. We modified these criteria by asking respondents to indicate the 

frequency of each life event that occurred between the ages of 0 to 5, 6 to 12, 13 to 18, and 18+. 

For the present study, since we were specifically interested in examining the relationship the type 

of trauma (and not the timing of these events) and cognitive flexibility, we summed across all 

age ranges for each type of trauma. Thus, in the present investigation, we had total frequency 

scores for general traumas, physical punishment, emotional abuse, and sexual abuse.    

 Anxiety. State anxiety was assessed using the Spielberger State Trait Anxiety Inventory 

(STAI) (Spielberger et al., 1983). The 20-item state anxiety scale was used to measure current 

feelings of anxiety following the TSST. Items ranged from 1 (not at all) to 4 (very much), where 

higher scores indicate greater state anxiety. Total scores were obtained by summing across all 

items (α = .95). 
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 Affective state. The 20-item Positive and Negative Affect Schedule (PANAS; Watson, Clark, 

& Tellegen, 1988) was used to assess positive and negative affect post stressor. Responses 

ranged on a six-point scale from 1 (very slightly or not at all) to 5 (extremely). Positive and 

negative affect scores were computed by summing across all 10 relevant items for each subscale. 

Cronbach’s alphas were: positive (.85) and negative (.90). 

Depression. The 21-item Beck Depression Inventory (BDI) was used as a measure of 

depressive symptomatology (Beck, Ward, & Mendelson, 1961). Each item comprises one of four 

options, ranging from low to high depressive symptomatology. Total scores were calculated by 

summing across all items (α = .88). 

Statistical Analyses   

 Statistical analyses were performed using SPSS for Windows 18.0 (SPSS Science, 

Chicago, IL). Univariate analyses of variance (ANOVAs) were used to examine differences in 

WCST performance indices (i.e., perseverative and non-perseverative errors, failures to maintain 

an attentional set, and number of trials to learn the first sorting category) as a function of gender 

and BDNF genotype. Correlational analyses were conducted using Pearson’s product moment 

correlations. Hierarchical linear regression analyses were used to examine the moderating role of 

gender and BDNF genotype in the relation between different types of trauma and WCST 

performance indices. Significant moderations were followed up using a web utility for simple 

slopes (Preacher et al., 2006).     

RESULTS 

Performance on the WCST, including the frequency of perseverative and non-

preservative errors, failures to maintain an attentional set, and number of trials required to learn 

the first category, was not related state anxiety, positive and negative affect, or depressive 
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symptoms (p’s > .05). Furthermore, individuals who were currently taking psycho-active 

medications did not differ in any of the WCST performance indices. As such, in the present 

study, the observed findings appeared be independent of current mood state or medication status.  

An independent samples t-test revealed that males (M = 12.22, SD = 5.22) committed 

more perseverative errors than females (M = 10.92, SD = 4.60), t (230) = 1.99, p < .05. Males (M 

= 14.87, SD = 5.75) also took slightly more trials to learn the first sorting category than females 

(M = 13.50, SD = 4.27), t (150.94) = 1.94, p = .05. In contrast, no sex differences were observed 

for the frequency of non-perseverative errors or failures to maintain an attentional set (p’s > .05). 

Furthermore, as shown in Figure 1, males reported a greater frequency of physical punishment 

than females, t(162.91) = 4.06, p < .001. No sex differences were observed for the frequency of 

general traumas, emotional abuse, or sexual abuse (p’s > .05). 

 

 

Figure 1. Mean (± S.E.M.) sex differences in the frequency of different forms of traumatic 

events.  
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The BDNF Val66Met polymorphism in relation cognitive flexibility  

 A univariate ANOVA indicated that individuals who carried the Met allele of the BDNF 

polymorphism committed significantly more perseverative errors on the WCST (i.e., reduced 

cognitive flexibility or attentional set-shifting performance) than those who were homozygous 

for the Val allele, F(1, 228) = 5.57, p < .05. As well, males committed more perseverative errors 

than females, F(1, 228) = 4.82, p < .05. No significant Genotype x Sex interaction, F(1, 228) = 

1.42, p > .05, was observed for the frequency of perseverative errors on the WCST. Moreover, 

no significant BDNF genotype, Sex, or Genotype x Sex differences were observed for the 

frequency of non-perseverative errors, failures to maintain an attentional set, or number of trials 

required to learn the first sorting category (p’s > .05).  

Traumatic life events in relation to cognitive flexibility: moderating role sex and the BDNF 

Val66Met polymorphism 

 Zero-order correlations indicated that more frequent perseverative errors (i.e., reduced 

attentional set-shifting performance) were modestly related to a greater frequency of self-

reported general traumas, r = .14, p < .05, and physical punishment, r = .13, p = .057, but not 

emotional, r = .10, p > .05, and sexual, r = .08, p > .05, abuse. Moreover, more frequent non-

perseverative errors were related to greater frequency of general traumas, r = .17, p < .01, but not 

other forms of trauma (p’s > .05). As well, failures to maintain an attentional set and the number 

of trials required to learn the first sorting category were unrelated to any type of trauma.  

 A hierarchical regression analysis revealed a significant General Traumas x Genotype, 

∆R2= .02, F(1, 226) = 5.75, p < .05, General Traumas x Sex, ∆R2= .02, F(1, 226) = 5.69, p < .05, 

and a General Traumas x Genotype x Sex, ∆R2= .05, F(1, 226) = 6.11, p < .01,  interaction in 
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relation to the frequency of perseverative errors on the WCST. As illustrated in Figure 2A, 

among males, greater frequency of general traumas was modestly, but not significantly, 

associated with more frequent perseverative errors among Val homozygotes, b = .11, t = 1.83, p 

= .07, and this relationship was much stronger those carrying a Met allele, b = .26, t = 4.09, p < 

.001. In contrast, among females, greater frequency of general traumas was not related to 

perseverative errors among Val homozygotes, b = -.04, t = -.95, p > .05, and only modestly 

related among females carrying the Met allele, b = .10, t = 2.08, p < .05 (Figure 2B). 

 

     

Figure 2. The moderating role of the BDNF Val66Met polymorphism and sex in the relationship 

between frequency of general traumas and frequency of perseverative errors on the WCST. 

*Note: low frequency of general traumas = 1 S.D. below the mean, high frequency of general 

traumas = 1 S.D. above the mean   
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Similar to the findings observed for general traumas, a Physical Punishment x Genotype 

x Sex interaction was also observed in relation to the frequency of perseverative errors, although 

this interaction was just shy of the .05 statistical significance level, ∆R2= .02, F(1, 226) = 2.85, p 

= .06. As illustrated in Figure 3A, among males, greater frequency of physical punishment was 

related to more frequent perseverative errors among Met carriers, b = .14, t = 2.54, p = .01, but 

not among Val homozygotes, b = .07, t = 1.33, p > .05. In contrast, among females, physical 

punishment was not related to the frequency of perseverative errors among Met carriers, b = .02, 

t = .29, p > .05, or those who were homozygous for the Val allele, b = -.05, t = -1.06, p > .05 

(Figure 3B).  

 

  

Figure 3. The moderating role of the BDNF Val66Met polymorphism and sex in the relationship 

between frequency of physical punishment and frequency of perseverative errors on the WCST. 

*Note: low frequency of physical punishment = 1 S.D. below the mean, high frequency of 

physical punishment = 1 S.D. above the mean 
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In contrast to these relations, we did not observe a significant Emotional Abuse x 

Genotype x Sex interaction in relation to the frequency of perseverative errors committed on the 

WCST, ∆R2= .02, F(1, 226) = 1.99, p = .14. However, given a prior hypothesis, we proceeded 

with follow-up simple slopes analysis to determine whether the relation between emotional abuse 

and perseverative errors varied as a function of BDNF genotype, gender, or a combination of 

both these variables. In contrast to the relations observed for general trauma and physical 

punishment, as shown in Figure 4A, among males, emotional abuse frequency was unrelated to 

perseverative errors for both Met carries, b = .05, t = 1.25, p > .05, or Val allele homozygotes, b 

= -.01, t = -.43, p > .05. However, among females, greater frequency of emotional abuse was 

related to more frequent perseverative errors among Met allele carries, b = .09, t = 2.51, p = .01, 

but not Val homozygotes, b = .02, t = .75, p > .05 (Figure 4B). 
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Figure 4. The moderating role of the BDNF Val66Met polymorphism and sex in the relationship 

between frequency of emotional abuse and frequency of perseverative errors on the WCST. 

*Note: low frequency of emotional abuse = 1 S.D. below the mean, high frequency of emotional 

abuse = 1 S.D. above the mean 

 

Finally, we did not observe a Sexual Abuse x Genotype x Sex interaction in relation to 
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effects were unique to attentional set-shifting performance (i.e., frequency of perseverative 
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DISCUSSION 

The Met allele of the BDNF Val66Met polymorphism (RS6265) contributes to altered 

cellular packaging and tracking of BDNF, and has been associated decreased cortical volume in 

prefrontal and hippocampal regions, impaired learning and memory processes, and increased risk 

for depressive disorders (Bath & Lee, 2006; Gatt et al., 2009; Pezawas et al., 2004). In the 

present investigation, we examined whether this BDNF polymorphism was associated with 

impaired cognitive flexibility (assessed by the WCST), an ability which has been shown to be 

impaired among depressed individuals (Trivedi & Greer, 2014), and the additional contribution 

of previously experienced traumatic events and sex in this regard.   

In the present investigation, in comparison to those who were Val allele homozygotes for 

the BDNF gene, individuals who carried the Met allele exhibited reduced attentional set-shifting 

(or cognitive flexibility), as reflected by more frequent perseverative errors on the WCST. This 

effect was unique to set-shifting, as the BDNF polymorphism did not contribute to differences in 

the frequency of non-perseverative errors, including the ability to acquire (i.e., number of trial 

required to learn the first sorting category) or maintain an attentional set. Moreover, these 

findings were likely not attributable to mood state, as state anxiety, positive or negative affect, or 

depressive symptoms were not related to set-shifting ability.  

The present findings a similar to those observed among individuals with bipolar disorder, 

whereby those who carried the Met allele performed significantly more perseverative errors on 

the WCST than those who were Val homozygotes, but did not differ in the frequency of non-

perseverative errors or the number of trials needed to learn the first sorting rule (Rybakowski et 

al., 2006). As well, these findings are reminiscent of those observed in rodents, wherein selective 

disruption of activity-dependent BDNF protein expression (i.e., in BDNF mutant rats) did not 
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affect working, spatial or fear memory, but contributed to pronounced perseverative responding, 

reflected by impairments of reversal learning in a spatial memory task as well as in extinction of 

fear memory (Sakata et al., 2013). Thus, the Met allele of the BDNF gene (or disruptions in 

BDNF functioning) does not appear to influence the ability to acquire or maintain an attentional 

set (or behavioral strategy). Instead, it appears to specifically disrupt cognitive flexibility, 

specifically the ability to shift attention away from a previously, but no longer, appropriate 

behavioral strategy and towards one that is newly effective.  

In addition to BDNF genotype, we observed that sex also contributed to differences in in 

WCST performance. Specifically, males committed modestly more perseverative errors (reduced 

set-shifting) than females, but did not differ in the frequency of non-perseverative errors, 

including the ability to acquire and maintain an attentional set. Consistent with these findings, it 

has previously been reported, among healthy individuals, women generally performed better on 

the WCST than men (Aly et al., 2015; Boone et al., 1993), which has led to the suggestion that 

performance on this behavioral task should be interpreted within the context of sex differences 

(Boone et al., 1993). The present findings are also in line with the evidence indicating that, 

through differences in brain structure, function, and chemistry (Cosgrave, Mazure, & Staley, 

2007), males and females differ in certain cognitive abilities (Jorm et al., 2004; Mozley et al., 

2001; Weis et al., 2003). Thus, considering sex differences when examining the factors which 

may contribute to variability in cognitive functioning may be valuable.       

As discussed earlier, the BDNF Val66Met polymorphism has previously been shown to 

moderate the relationship between early life stressors and cognitive, affective, and 

neurobiological outcomes (Gatt et al., 2009). In essence, among individuals with a greater 

frequency of early life stressors, those who carried the Met allele of the BDNF gene exhibited 
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reduced volume in the prefrontal cortex and hippocampus as well as impaired working memory 

and elevated symptoms of depression and anxiety (Gatt et al., 2009). Consistent with these 

findings, in the present investigation, this BDNF polymorphism moderated the relationship 

between previously experienced traumatic events and cognitive flexibility. Moreover, we 

observed that the moderating effect of the BDNF polymorphism was specific to the type of 

trauma experienced relative to sex differences. Specifically, greater frequency of general traumas 

(e.g., personal injury or illness, death of a loved one, and family disturbances) was associated 

with reduced cognitive flexibility (as reflected through more frequent perseverative errors on the 

WCST) among individuals who carried the Met allele, but not among those who were 

homozygous for the Val allele. Moreover, although the strength of these relations slightly 

differed between males and females, greater frequency of general traumas was equally associated 

with reduced cognitive flexibility in both males and females who carried the Met allele.   

The BDNF polymorphism moderated the relationship between physical punishment and 

cognitive flexibility as well as emotional abuse and cognitive flexibility, but these effects were 

further dependent on sex. Greater incidence of physical punishment was related to more frequent 

perseverative errors on the WCST among males who carried the Met allele, but not among 

females who exhibited this genotype. In contrast, more frequent emotional abuse was associated 

with decreased cognitive flexibility among female Met carriers, but not male Met carriers. 

Furthermore, for both males and females, physical punishment and emotional abuse was 

unrelated to cognitive flexibility among those who were Val allele homozygotes.  

Together, these findings are consistent with evidence indicating that the Met allele of the 

BDNF gene is generally accompanied by reduced cognitive functioning and increased affective 

disturbances (Gatt et al., 2009), and that individuals who carry the Met allele are more adversely 
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affected stressful and traumatic experiences (Elzinga et al., 2011; Gatt et al., 2009; Hosang et al., 

2014). However, to our knowledge, this appears to be the first study to suggest that the 

relationship between traumatic life events and reduced cognitive flexibility among Met carriers 

might be dependent on not only the nature of the trauma experienced, but also the contribution 

gender differences in this regard. That being said, it is not entirely clear as to why, among Met 

carrier, physical punishment was associated with reduced cognitive flexibility among males, 

whereas emotional abuse was more related to impaired flexibility among females. However, as 

previously discussed, it has been reported that males and females not only differ in the 

occurrence of specific types of stressful and traumatic events, by also in their sensitivity and 

responses to different stressors (Freedman, et al., 2002; Kindler, Thornton, & Prescott, 2001; 

Tolin & Foa, 2006). From this perspective, the detrimental effects associated with the Met allele 

of the BDNF gene on cognitive and affective functioning might vary between males and females 

depending on the nature of the traumatic events experienced. 

Several limitations should be considered regarding the findings of the present study. The 

assessment of early life trauma (i.e., the ETI-SR) was determined through a self-report measure, 

which might have been susceptible to memory biases and difficulties recalling early life events.  

Moreover, given that the frequency of gene polymorphisms varies across ethnic groups, and that 

their influence on behavior might vary by ethnicity, the present sample included only Euro-

Caucasian individuals. Therefore, the present findings might not be generalizable to other 

ethnicities. As well, in the present investigation, symptoms of depression were not associated 

with set-shifting performance. This was not entirely surprising given that disturbed set-shifting 

was particularly evident among severely depressive or elderly individuals (Austin et al., 2001; 

Grant et al., 2001), and the present sample comprised young and high functioning individuals, 
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with relative low levels of depression. This said, it is possible that the contribution of disturbed 

set-shifting to depressive pathology might be most apparent under conditions where a challenge 

was experienced (e.g., following an acute or chronic stressor).  

Taken together, the present findings indicate that early life stressors and the BDNF 

polymorphism might be synergistically related to disturbed attentional set-shifting. In essence, 

among Met allele carriers of the BDNF gene, a history of early life stressors might not impair the 

initial acquisition of information or the adoption of a particular behavioral strategy. However, as 

the contingencies within a given situation change, the presence of the Met allele, for whatever 

reason, might be accompanied by difficulties disengaging from a previously established strategy 

and acquiring a new, effective behavioral response.  These findings might provide further insight 

related to the factors that might contribute to depressive disorders, which have been associated 

disturbances of cognitive flexibility.  
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CHAPTER 3 

Cognitive flexibility in the context of stress and depressive disorders: 

The Cognitive Flexibility Questionnaire 

 

ABSTRACT 

The present investigation examined whether aspects of cognitive flexibility relevant to 

stressful experiences were related to low-grade depressive symptoms. Study 1 presents the 

cognitive flexibility questionnaire (CFQ), a brief self-report measure that incorporated cognitive 

flexibility as reflected through attentional control, stressor appraisals, and coping. The CFQ 

largely comprised two factors, cognitive control and cognitive resources and had adequate 

construct validity and reliability. Low levels of cognitive flexibility remained significantly 

associated with heightened depressive symptoms, even after accounting for factors such as 

emotion regulation and rumination. In Study 2, cognitive flexibility moderated the relation 

between dysfunctional attitudes and negative cognitive style on symptoms of depression. Study 3 

revealed that the relation between reduced cognitive flexibility and elevated depressive 

symptoms was mediated by negative stressor appraisals and the endorsement of ineffective 

coping. Together, the present findings provide insight into the processes through which 

disturbances in cognitive flexibility might promote depressive symptoms.   
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INTRODUCTION 

Depressive disorders have frequently been associated with cognitive dysfunction, 

particularly disturbed cognitive flexibility (Trivedi & Greer, 2014), which appears to be 

especially marked when processing negative emotional information (Deveney & Deldin, 2006). 

Disturbed cognitive flexibility might not only facilitate repetitive negative thinking but could 

potentially contribute to the maintenance of negative information processing biases, such as 

those related to attention and memory (Gotlib & Joormann, 2010; Mathews & MacLeod, 2005). 

In fact, the inability to disengage from negative emotional information may be a central 

characteristic of depression (Joorman, Talbot, & Gotlib, 2007).  

Cognitive flexibility has predominantly been assessed through laboratory-based 

behavioral tasks, such as the Wisconsin Card Sorting Test (WCST; Grant & Berg, 1948) and the 

intra- and extra-dimensional (ID/ED) shift task (Downes et al., 1989). Although useful in 

identifying the presence of disturbances in cognitive functioning among depressed individuals, 

performance on these measures does not capture the processes by which disturbed cognitive 

flexibility can be manifested in the context of stressful events, which are germane to the 

emergence and maintenance of depressive pathology (Kendler, Karkowski, & Prescott, 1999). 

 

Cognitive Flexibility in the Context of Stressful Events and Depressive Disorders 

Cognitive flexibility refers to the ability to modify “cognitive sets” in response to 

changes in the environment or the individual’s intentions. At the most basic level, this ability 

involves shifting attention between multiple sources of information. During stressful situations, 

this might entail directing attention towards information relevant to resolving a stressor, and 

away from nonessential information. As the characteristics of the stressor change, this might 

further involve shifting attention to newly relevant information. Given the limited capacity of 



78 
 

cognitive resources (e.g., working memory) (Baddeley, 2003), the ability to focus on relevant 

information might be highly functional in dealing with stressful situations effectively.  

Stressful events often provoke negative emotional responses, which can bias cognitive 

processing (e.g., attention and memory) towards negative information (Mathews & MacLeod, 

2005; Yiend, 2010). Initially, this may serve to direct necessary resources towards issues that 

must be dealt with. However, a preoccupation with negative emotional information may 

ultimately contribute to exacerbated negative mood (Joorman et al., 2007). Indeed, depressed 

individuals typically exhibit difficulties disengaging from negative emotional information 

(Deveney & Deldin, 2006; Joorman et al., 2007). Thus, cognitive flexibility in this context might 

be manifested through the ability to disengage from negative emotional information, allowing 

the individual to identify more relevant sources information to cope effectively with a stressful 

situation.  

When individuals encounter a stressful situation, an appraisal is made as to whether the 

event poses a threat to their well-being and the extent to which they can exert control over the 

situation, which ultimately gives rise to a specific emotional response (Lazarus & Folkman, 

1984). Depressed individuals tend to make negative appraisals to stressful situations (Abramson, 

Metalski, & Alloy, 1989; Folkman & Lazarus, 1986), although it might be the persistent 

application of negative appraisals (or attributions) across different stressful situations might 

serve to maintain negative mood, and ultimately promote depressive pathology (Fresco, 

Williams, & Nugent, 2006; Fresco, Rytwinski, & Craighead, 2007). Cognitive flexibility in this 

context might be reflected through the ability to modify appraisals according to the 

characteristics of the situation, and thus buffer against the emergence of depressive symptoms.  

Furthermore, the appraisal process is dynamic, such that the initial appraisal of a situation is 
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typically followed by a reappraisal (Lazarus & Folkman, 1984). Failure or difficulty in 

reappraising stressful situations appropriately might contribute to the maintenance of negative 

emotional responses, and hence the emergence of depressive pathology (Garnefski & Kraaij, 

2006; Gross & John, 2003). In essence, reappraisals involve shifting “cognitive sets” and thus 

may be a way through which cognitive flexibility is expressed in stressful situations.  

Cognitive flexibility may also play a role in the selection and endorsement of particular 

coping strategies. For instance, searching for multiple or alternative solutions to a problem and 

reinterpreting negative events in terms of potentially positive experiences (i.e., cognitive 

restructuring) requires some degree of cognitive flexibility. In contrast, emotion-focused coping, 

such as rumination (i.e., brooding), likely reflects cognitive inflexibility encompassing 

stereotypical and perseverative thinking (Nolen-Hoeksema, Wisco, & Lyubomirsky, 2008). In 

addition, cognitive flexibility might underpin coping flexibility, which can take several forms, 

including having a broad coping repertoire, a well-balanced coping profile, cross-situational 

variability in the strategy deployed, and perceived ability to cope with varied changes (Cheng, 

Lau, & Chan, 2014). Disturbed cognitive flexibility (e.g., an inability to generate multiple 

alternative coping methods), in contrast, might contribute to the tendency for depressed 

individuals to rigidly apply the same coping strategies across diverse situations, even if they have 

proven to be ineffective (Cheng, 2001; Fresco et al., 2006; 2007).   

Among the ways in which cognitive flexibility can be manifested in stressful situations, 

they can generally be clustered into three core processes: 1) attention (e.g., attentional set-

shifting) 2) appraisals (e.g., changes in appraisals or reappraisal) and 3) coping methods (e.g., 

generating and switching between multiple coping strategies). Several behavioral and self-report 

measures have been developed to assess each of these aspects of cognitive flexibility. Yet, there 



80 
 

are no measures that encompass all of the components of cognitive flexibility within a single 

questionnaire.  

Development of the Cognitive Flexibility Questionnaire (CFQ) 

The Cognitive Flexibility Inventory is a self-report measure that addresses aspects of 

cognitive flexibility relevant to stressful situations and depressive pathology (Denis & Vander 

Wal, 2010). This measure considers the ability to perceive multiple alternative explanations for 

life occurrences, the generation of multiple alternative solutions to difficult situations 

(alternatives component), and the tendency to perceive difficult situations as controllable (control 

component). This instrument was primarily designed to assess the type of cognitive flexibility 

necessary for individuals to challenge and replace maladaptive thoughts with more balanced and 

adaptive thinking, and to assess the effectiveness of thought challenging techniques in cognitive 

behavioral treatments for depression and other psychopathological conditions (Denis & Vander 

Wal, 2010).  

It was of interest in the present investigation to capture several additional factors that are 

not the focus of the Cognitive Flexibility Inventory that might be tightly linked to mood 

disturbances. Difficulties in disengaging from negative cognitive and emotional states might be a 

defining feature of dysphoric mood (Joorman et al., 2007). Thus, we assessed a questionnaire 

designed to tap individual differences in cognitive flexibility in the presence of negative 

cognitive and emotional states, which are often precipitated by stressful events. Indeed, 

Accordingly, the CFQ was designed to measure cognitive flexibility in the context of stressful 

events reflected through three core processes: 1) cognitive (attentional) control over negative 

thoughts and emotions, 2) changes of reappraisals in order to attenuate negative emotional 

responses, and 3) the capability of generating multiple alternative coping strategies in the 
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presence of distracting or potentially irrelevant information (e.g., negative thoughts, memories, 

or emotions).  

The development of the CFQ was influenced by several constructs that were also 

included in the Cognitive Flexibility Inventory, particularly those concerning appraisals and 

coping. However, the two scales differ in several important respects. Whereas the Cognitive 

Flexibility Inventory assesses the type of cognitive flexibility necessary for individuals to 

challenge and replace maladaptive thoughts (Denis & Vander Wal, 2010), the CFQ was meant to 

assess the self-perceived ability to disengage, or shift attention away, from stressor-elicited 

negative cognitive and emotional states. Fundamentally, whereas the Cognitive Flexibility 

Inventory assesses the tendency to perceive difficult situations as controllable, the CFQ assesses 

cognitive control over negative thoughts and emotions that are elicited by stressful situations. In 

this regard, it was hypothesized that low levels of cognitive control would facilitate repetitive 

negative thinking (and rumination) as well as contribute to the maintenance of negative, 

cognitive processing biases (e.g., attention and memory), and hence the maintenance of negative 

mood. Moreover, the Cognitive Flexibility Inventory assesses the ability to perceive multiple 

alternative explanations for life occurrences. The CFQ, in contrast, measures the extent to which 

individuals perceives themselves as capable of modifying their appraisal (i.e., reappraisal) of a 

stressful situation in order control or change their cognitive and emotional states. As with 

cognitive control, it was hypothesized that difficulties in reappraisal would serve to maintain 

negative cognitive and emotional states elicited by a stressful event. Finally, whereas the 

Cognitive Flexibility Inventory assesses the ability to generate multiple alternative solutions to 

difficult situations, the CFQ extends this by assessing whether individuals are still capable of 

generating multiple alternative coping options/solutions despite the presence of negative 
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thoughts, memories, and emotions. It was hypothesized that a preoccupation with distracting 

emotional information may hinder the ability to generate multiple effective coping strategies, 

thus contributing to the endorsement of a limited number of coping methods.       

 

Study 1 describes the newly-developed brief self-report measure of cognitive flexibility 

that would be relevant in the context of stressful experiences and depressive disorders, and that 

captures process that are not readily assessed by other self-report measures.  A second study 

investigated whether cognitive flexibility, as assessed by the CFQ, moderated dysfunctional 

attitudes and negative cognitive style in predicting symptoms of depression. Finally, a third study 

examined whether cognitive flexibility was associated with stressor appraisals and coping styles, 

and how these, in turn, were related to depressive symptoms.   

 

Study 3A. Development and psychometric properties of the CFQ 

 

The aim of Study 1 was to develop and refine the factor structure and reliability of a set 

of items that provisionally comprised the Cognitive Flexibility Questionnaire. To determine the 

construct validity of the final form of the CFQ, we examined the relation between this measure 

and the Cognitive Flexibility Inventory (Denis & Vander Wal, 2010) as well as several measures 

(described below) that may reflect cognitive flexibility in stressful situations. This study also 

examined whether the CFQ provided additional or unique value in predicting stressor-related 

processes (appraisals and coping), above and beyond that of the Cognitive Flexibility Inventory. 

Finally, we examined whether the CFQ was predictive of depressive symptoms after controlling 

for processes, such as perseverative negative thinking and rumination, which have previously 

been associated with depression.  



83 
 

METHODS 

 

Based on a detailed review of the literature pertaining to stress, coping, and emotion 

regulation as well as executive functions/cognitive control and cognitive biases among depressed 

individuals, 116 items were generated that reflected cognitive flexibility/inflexibility in the 

context of stressful experiences. The preliminary items were presented to 25 graduate students in 

Psychology and Behavioral Neuroscience who responded to the items and provided feedback 

concerning which of the preliminary items were redundant or worded in a confusing or 

ambiguous manner. Items were further eliminated based on low inter-item correlations (r < .20), 

redundancy (r > .80), confusing or ambiguous wording, or respondents’ interpretations of the 

item not fully representing the current conceptualization of cognitive flexibility. Based on these 

analyses, we retained 44 items which were used in the present study. 

 

Participants and Procedure 

Participants comprised 314 Carleton University undergraduates (n = 224 females), with a 

mean age of 19.82 (SD = 3.96). Self-reported ethnicities included Caucasian (72.6%, n = 228), 

Black (5.7%, n = 18), Asian (4.5%, n = 14), Arab (4.1%, n = 13), South Asian (3.8%, n =12), 

Hispanic (2.2%, n = 7), Aboriginal (1.9%, n = 6), South East Asian, 1.0% (n = 3), and other (e.g., 

mixed ethnicity, 4.1%, n = 13). Participants were recruited through the university’s computerized 

recruitment system to complete an online survey in which they responded to the 44 item CFQ, 

which was introduced as follows:  

“The purpose of this questionnaire is to determine what you generally think/feel/do when 

stressful situations provoke negative thoughts and emotions. Of course, you may act differently 

depending on the situation, but try to think of what you usually think/feel/do when you are 

stressed or upset. Using the scale below, indicate the extent to which agree or disagree with the 

following statements.  

Generally, in stressful situations …   (specific question follows here)” 
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Participants responded to each statement on a scale ranging from 1 (strongly disagree) to 

7 (strongly agree). In addition, participants completed several measures that assessed a similar or 

the opposite construct, and their current depressive symptoms. Upon completion of the study, 

participants were debriefed (verbally and in writing) and compensated with course credit. 

Measures  

The Cognitive Flexibility Inventory (CFI; Denis & Vander Wal, 2010), a 20 item measure 

assessed two aspects of cognitive flexibility: 1) the ability to perceive multiple alternative 

explanations for life occurrences and to generate multiple alternative solutions to difficult 

situations (alternatives), 2) and the tendency to perceive difficult situations as controllable 

(control). Each statement was rated by the participant from 1 (strongly disagree) to 7 (strongly 

agree). Scores for each subscale were computed by first reversing item scores where relevant, 

and then summing the appropriate items for each subscale. The internal reliabilities for the 

alternatives and control subscales were .93 and .85, respectively.  

The Coping Flexibility Questionnaire (COFLEX; Vriezekolk et al, 2012) is a 13-item 

questionnaire assessing the capability of switching between assimilative and accommodative 

coping strategies (versatility) and the capability of generating and considering coping options, 

and appraising the suitability of a coping strategy in a given situation (reflective coping). Each 

statement was rated from 1 (seldom or never) to 4 (almost always), and higher scores indicated 

greater coping flexibility. Scores for each subscale were computed by summing all relevant 

items. The internal reliabilities for the versatility and reflective coping subscales were .78 and 

.65, respectively.  

The Emotion Regulation Questionnaire (ERQ; Gross & John, 2003) is a 10-item 

questionnaire assessing individual differences in the habitual use of two emotion regulation 



85 
 

strategies: cognitive reappraisal and expressive suppression. All items are rated on a scale from 

1 (strongly disagree) to 7 (strongly Agree). Scores were computed by summing all respective 

items for the cognitive reappraisal and expressive suppression subscales, with higher scores 

indicating greater use of that particular emotion regulation strategy. The internal reliabilities for 

the cognitive reappraisal and expressive suppression subscales were .90 and .80, respectively.   

The Ruminative Response Scale (RRS; Treynor, Gonzalez & Nolen-Hoeksema, 2003) is 

a widely used 22-item questionnaire assessing ruminative response styles to sad or depressed 

mood. For each statement, participants respond on a scale from 1 (almost never) to 4 (almost 

always). The total rumination score was computed by summing all 22 items. The internal 

reliability of the RRS in the present study was .94.  

The Perseverative Thinking Questionnaire (PTQ; Ehring et al., 2011) is a 15-item 

questionnaire assessing content-independent repetitive negative thinking. Participants respond to 

each item on a scale 0 (never) to 4 (almost always) and a total score was computed by summing 

all 15 items. The internal reliability of the PTQ in the present study was .96.  

The Beck Depression Inventory (BDI; Beck, 1961) is a widely used 21-item measure 

which assesses the intensity of depressive symptoms. For each item, participants respond to one 

of four options which range from low to high depression symptomatology. Total scores were 

calculated by summing across all 21 items. The internal reliability of the BDI in the present 

study was .92.  

RESULTS 

Exploratory Factor Analysis 

 An initial principal components analysis with Promax rotation (given that the factors 

were expected to be correlated) was conducted to explore the factor structure of the 44 item CFQ 
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and to select the final items for this measure. The Kaiser measure of sampling adequacy was .95 

and Bartlett’s Test of Sphericity was χ2 (946) = 8275.46, p < .001. Although inspection of 

eigenvalues and the scree plot suggested a 7-factor solution, only the first 2 factors explained 

greater than 10% of the total variance across items (Factor 1 = 39.11% and Factor 2 = 11.02%). 

Furthermore, examination of the unrotated loadings suggested that factors 3 to 7 were not major 

components as they had fewer than 3 items with substantial (> .40) factor loadings (Zwick & 

Velicer, 1986). A parallel analysis, in which the actual eigenvalues were compared to average 

eigenvalues derived from a series of randomly generated data sets (in this case 100 samples), 

also suggested the presence of 2 factors explaining 50.13% of the variance.  

Based on these analyses, 18 items were eliminated from the initial 44-item pool based on 

poor factor loadings (< .40) onto the 2 primary factors, those that appeared redundant, or were 

not consistent with the constructs represented by the two primary factors.  Using Promax 

rotation, a second principal components analysis was conducted on the remaining 26 items, 

wherein the number of factors extracted was restricted to 2. The Kaiser measure of sampling 

adequacy was .94 and Bartlett’s Test of Sphericity was χ2 (325) = 4349.79, p < .001. Table 1 

presents the factor structure of the 26-item CFQ as well as the eigenvalues and percentage of 

variance accounted for by each of the 2 factors. Scores for each factor/subscale were computed 

by taking means across all appropriate items (indicated in bold in Table 1).  

After examining the content represented by the items within each factor, we named 

factors 1 and 2 Cognitive Control and Cognitive Resources, respectively. The cognitive control 

factor largely contains items pertaining to attentional and inhibitory control (e.g., “It is easy for 

me to shift my attention to other things if I am upset”) or lack of control (e.g., “It’s hard for me 

to ignore negative emotions once they have been provoked”). The cognitive resources factor, by 
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contrast, is composed of items that mostly reflect appraisal, reappraisal (e.g., “I manage my 

thoughts or feelings by reframing the situation”), and coping processes (e.g., “I take the time to 

think of several ways to best cope with the situation”). The correlation between the two factors 

was .59, suggesting a moderate degree of overlap between the factors. 

To determine the plausibility of a single factor measure, a composite cognitive flexibility 

score was computed by taking the mean across all 26 items. This single factor measure yielded 

an internal reliability of .94, suggesting that a composite score can be computed to assess 

cognitive flexibility in general, or subscale scores can be computed to assess specific dimensions 

of cognitive flexibility.   
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Table 1. Promax Rotated Pattern Matrix for the CFQ.  

Item Factor 1 Factor 2 

1. I get easily distracted by upsetting thoughts or feelings.*  .91 -.19 

2. My thoughts and emotions interfere with my ability to concentrate.* .84 -.18 

3. It’s hard for me to shift my attention away from negative thoughts or 

feelings.* 

.82 -.02 

4. I have a hard time managing my emotions.*  .79 -.02 

5. It’s difficult for me to let go of intrusive thoughts or emotions.* .72 -.12 

6. It is easy for me to ignore distracting thoughts. .71 -.06 

7. I feel like I lose control over my thoughts and emotions.* .71 .08 

8. I find it easy to set-aside unpleasant thoughts or emotions. .70 .10 

9. It’s hard for me to put things in perspective when I’m upset.* .69 -.02 

10. It’s hard for me to ignore negative emotions once they have been 

provoked.* 

.69 -.09 

11. It is easy for me to shift my attention to other things if I am upset. .64 -.04 

12. I can easily suppress upsetting memories. .60 .03 

13. I can remain in control of my thoughts and emotions. .59 .17 

14. It is easy for me to reassess a negative experience into a positive one.      .53 .31 

15. Putting a positive spin on a bad experience comes fairly easy to me.    .51 .30 

16. I find it easy to look for something positive, even when I am stressed. .42 .31 

17. I take the time to think of more than one way to resolve the problem. -.18 .91 

18. I approach the situation from multiple angles. -.19 .90 

19. I consider the situation for multiple viewpoints before responding.  -.18 .88 
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20. I take the time to see things from different perspectives before reacting.   -.12 .77 

21. I take the time to think of several ways to best cope with the situation.     .13 .70 

22. I weigh many options before choosing how to take action.                        -.06 .68 

23. I manage my thoughts or feelings by reframing the situation.                    .23 .63 

24. I control my thoughts and feelings by putting the situation in context.      .26 .50 

25. I can easily think of multiple coping options before deciding how to 

respond. 

.33 .48 

26. I control negative thoughts and emotions by modifying the way I think 

about the situation. 

.30 .48 

Eigenvalue 10.73 2.99 

Variance Explained (%) 41.26 11.49 

Mean (SD) 3.74(1.09) 4.58(.94) 

Cronbach’s α  .93 .90 

Note: * reversed items. Bold indicates the factor in which the items where retained.  

 

Construct, Convergent, and Incremental Validity 

As shown in Table 2, the CFQ composite (total) score as well as both subscale scores 

were positively related to both components of the Cognitive Flexibility Inventory. Although the 

correlations were all significant, they were of moderate size, suggesting that the two measures 

also have distinctive properties. Additional construct validation was obtained by examining the 

correlation between the CFQ and several measures assessing emotion regulation, coping 

flexibility, perseverative negative thinking, and rumination. Higher composite scores on the CFQ 

were associated with greater utilization of cognitive reappraisal, but not expressive suppression 

(i.e., inhibiting emotional responses). In addition, higher composite scores on the CFQ were also 
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associated with greater coping versatility, whereas lower scores on the CFQ were associated with 

increased perseverative negative thinking and rumination. As indicated by the relations in Table 

2, the subscales comprising the CFQ were predictive of different processes relevant to stressful 

events and depressive disorders. Specifically, the cognitive control subscale was aligned with 

perseverative thinking and rumination, whereas the cognitive resources subscale was more 

strongly associated with coping flexibility. For comparison purposes, Table 2 also presents the 

correlations between both components of the Cognitive Flexibility Inventory and the validation 

measures previously outlined (i.e., emotion regulation, coping flexibility, perseverative negative 

thinking and rumination). Although, the CFQ and the Cognitive Flexibility Inventory were both 

similarly related to versatility in coping and rumination, several noteworthy differences were 

apparent between the two measures. Whereas the CFQ was a stronger predictor of cognitive 

reappraisal and perseverative negative thinking, the Cognitive Flexibility Inventory was more 

aligned with reflective coping and expressive suppression.  
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Table 2. Zero-order correlations comparing the relation between the CFQ and CFI and validation measures of cognitive 

flexibility/rigidity.   

 Control 

(CFI) 

Alternatives 

(CFI) 

Versatility 

(COFLEX) 

Reflective 

Coping 

(COFLEX) 

Cognitive 

Reappraisal 

(ERQ) 

Expressive 

Suppression 

(ERQ) 

Rumination 

(RRS) 

Perseverative 

Thinking 

(PTQ) 

CFQ total .54*** .49*** .54*** .11 .58*** .01 -.52*** -.67*** 

CFQ Cognitive Control .55*** .33*** .48*** .02 .52*** .03 -.58*** -.73*** 

CFQ Cognitive Resources .38*** .66*** .52*** .24*** .52*** -.03 -.27*** -.38*** 

CFI Control - - .49*** .08 .32*** -.17** -.50*** -.56*** 

CFI Alternatives - - .44*** .37*** .37*** -.12* -.20*** -.21*** 

Note. CFQ = Cognitive Flexibility Questionnaire; CFI = Cognitive Flexibility Inventory; COFLEX = Coping Flexibility Questionnaire; ERQ = Emotion 

Regulation Questionnaire; RRS = Ruminative Response Scale; PTQ = Perseverative Thinking Questionnaire  

* p < .05, *** p < .001 

 

 

Table 3. Partial correlations between the CFQ and validation measures of cognitive flexibility/rigidity after controlling for the 

Cognitive Flexibility Inventory.   

 
 Versatility 

(COFLEX) 

Reflective 

Coping 

(COFLEX) 

Cognitive 

Reappraisal 

(ERQ) 

Expressive 

Suppression 

(ERQ) 

Rumination 

(RRS) 

Perseverative 

Thinking 

(PTQ) 

CFQ total .31*** -.06 .46*** .16** -.37*** -.57*** 

CFQ Cognitive Control .26*** -.08 .43*** .17** -.42*** -.62*** 

CFQ Cognitive Resources .30*** .01 .38*** .09 -.13* -.28*** 

Note. CFQ = Cognitive Flexibility Questionnaire; COFLEX = Coping Flexibility Questionnaire; ERQ = Emotion Regulation  

Questionnaire; RRS = Ruminative Response Scale; PTQ = Perseverative Thinking Questionnaire * p < .05 ** p < .01 *** p < .001
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As shown in Table 3, when controlling for the Cognitive Flexibility Inventory, the 

composite CFQ as well as both subscales remained significantly associated with cognitive 

reappraisal and coping versatility as well as perseverative negative thinking and rumination, 

suggesting that the CFQ provides unique variance in predicting these processes. However, 

several noteworthy reductions in correlation strength between the CFQ and the validation 

measures were observed after controlling for the Cognitive Flexibility Inventory. First, the 

cognitive resources subscale of the CFQ was no longer significantly associated with reflective 

coping, suggesting that the Cognitive Flexibility Inventory accounts for the bulk of the variance 

in this form of coping. Additionally, a positive correlation between the CFQ and cognitive 

control subscale and expressive suppression was observed, suggesting a statistical suppression 

effect likely due to the negative correlation between the expressive suppression and the 

Cognitive Flexibility Inventory. Thus, while both measures assess cognitive flexibility, the CFQ 

and the Cognitive Flexibility Inventory are predictive of different processes relevant to stressful 

events and depressive pathology.    

Table 4 shows that lower composite CFQ scores as well as both subscales were directly 

related to depressive symptoms. Similarly, lower scores on the control (r = -.46) and alternatives 

(r = -.24) components of the Cognitive Flexibility Inventory were also related to elevated 

depressive symptoms, although to a lesser extent. As well, the relations between the CFQ and 

subscales and depressive symptoms remained highly significant even after independently 

controlling for both components of the Cognitive Flexibility Inventory as well as the Emotion 

Regulation Questionnaire, Coping Flexibility Questionnaire, Perseverative Thinking 

Questionnaire, and the Ruminative Response Scale. Thus, the constructs assessed within the 
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CFQ reflect features associated with depressive symptoms that are not addressed by other 

measures.  
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Table 4. Partial correlations between the CFQ and depressive symptoms after controlling for other measures assessing aspects of 

cognitive flexibility/rigidity. 

 
 Depressive symptoms controlling for 

 Zero-order 

correlation 

Control 

(CFI) 

Alternatives 

(CFI) 

Versatility 

(COFLEX) 

Reflective 

Coping 

(COFLEX) 

Cognitive 

Reappraisal 

(ERQ) 

Expressive 

Suppression 

(ERQ) 

Rumination 

(RRS) 

Perseverative 

Thinking 

(PTQ) 

CFQ total -.55*** -.39*** -.50*** -.47*** -.54*** -.44*** -.56*** -.31*** -.26*** 

CFQ Cognitive Control -.56*** -.41*** -.52*** -.49*** -.56*** -.46*** -.58*** -.29*** -.25*** 

CFQ Cognitive Resources -.37*** -.23*** -.28*** -.25*** -.37*** -.22*** -.37*** -.26*** -.20*** 

Note. CFQ = Cognitive Flexibility Questionnaire; CFI = Cognitive Flexibility Inventory; COFLEX = Coping Flexibility Questionnaire; ERQ = Emotion 

Regulation Questionnaire; RRS = Ruminative Response Scale; PTQ = Perseverative Thinking Questionnaire *** p < .001 
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DISCUSSION 

The present investigation describes a brief self-report measure intended to assess 

cognitive flexibility in stressful situations and whether disturbances in this ability are related to 

depressive symptoms. The final version of the CFQ comprised 26 items that addressed two 

distinct, although overlapping dimensions of cognitive flexibility. The cognitive control 

dimension addressed primarily cognitive (attentional) control over negative thoughts and 

emotions elicited by a stressful event.  The cognitive resources dimension addressed changes of 

appraisals (i.e., reappraisal) and the capability of generating multiple alternative coping strategies 

in the presence of distracting or potentially irrelevant information (e.g., negative thoughts, 

memories, or emotions). Each of these characteristics has the potential to diminish negative 

emotional responses. 

Preliminary factor analysis and reliability analyses indicated that both the composite CFQ 

score and the subscale scores were suitable for the measurement of cognitive flexibility and 

specific dimensions, respectively. Although the composite CFQ score may provide a 

comprehensive index of cognitive flexibility, the cognitive control and cognitive resources 

subscales may provide better insight into the processes involved in cognitive flexibility. Indeed, 

the two subscales of the CFQ are predictive of different processes relevant to stressful events and 

depressive disorders. Whereas, the cognitive control subscale was particularly aligned with 

perseverative thinking and rumination, the cognitive resources subscale was more strongly 

associated with coping flexibility.  

Although the CFQ and Cognitive Flexibility Inventory were both designed to assess 

cognitive flexibility, these measures are predictive of different features relevant to stressful 

events and depressive disorders. Indeed, whereas the Cognitive Flexibility Inventory reflects the 
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type of cognitive flexibility necessary for individuals to challenge and replace maladaptive 

thoughts, and may thus be useful in assessing the effectiveness of cognitive behavioral 

techniques for the treatment of depressive disorders (Denis & Vander Wal, 2010). The CFQ 

addresses the ability to disengage, or shift attention away, from stressor-elicited negative 

cognitive and emotional states, and might thereby be more useful in examining the impacts of 

chronic stressors on dimensions of cognitive flexibility (control and resources).  

Ultimately, the goal behind the development of the CFQ was to capture disturbances of 

cognitive flexibility that may be associated with heightened depressive symptoms that are not 

singularly captured by other self-report measures. Reduced cognitive flexibility, as assessed by 

CFQ and subscales, was related to elevated depressive symptoms, even after accounting for 

emotion regulation, coping flexibility, perseverative negative thinking and rumination, and as 

such suggests that the CFQ might, in fact, identify important aspects of cognitive flexibility (e.g., 

cognitive control and cognitive resources) that are aligned with depressive symptoms. However, 

it remains to be determined whether the CFQ accounts for unique variance, above and beyond, 

other coping methods, such as positive reframing. 
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Study 3B. Cognitive flexibility in relation to cognitive vulnerabilities to depression 

Cognitive vulnerabilities in relation to depression can be expressed in a variety of forms. 

They may comprise negative self-schemas and dysfunctional attitudes, such as perfectionistic 

standards and unreasonable expectations of self-worth, which bias cognitive processing (e.g., 

attention and memory) towards negative, schema-congruent information (Beck, 1967; Beck, 

Rush, Shaw, & Emery, 1979). Similarly, they can be manifested as a negative cognitive 

(attributional) style, characterized by the habitual application of negative inferences concerning 

the causes and consequences of stressful or negative life events (Abramson et al., 1989; Alloy et 

al., 1999). 

These cognitive vulnerabilities may reflect disturbances in cognitive flexibility as they 

involve extreme and rigid expectations of self-worth and stereotypical negative inferences of 

negative life events (Alloy et al., 1999; Beck et al., 1979). Alternatively, dysfunctional attitudes 

and a negative cognitive style may represent the cognitive content characteristic of depression 

(e.g., ‘I am a failure’) whereas cognitive flexibility might facilitate processes facilitating 

disengagement from negative cognitive content. From this perspective, low levels of cognitive 

inflexible might favor sustained focus on negative cognitive content (e.g., dysfunctional attitudes 

and a negative cognitive style), thereby promoting the emergence and maintenance of depressive 

symptoms. To test this hypothesis, the purpose of Study 2 was to determine whether the effects 

of dysfunctional attitudes and/or negative cognitive style on depressive symptoms were 

moderated by individual differences in cognitive flexibility.   
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METHODS 

Participants and Procedure 

Participants comprised 171 Carleton University undergraduates (n = 116, 67.8% 

females), recruited through the university’s computerized recruitment system. Participant’s mean 

age was 20.08 (SD = 3.96), and their self-reported ethnicity included Caucasian (52.6%, n = 90), 

Arab (10.5%, n = 18), Black (9.9%, n = 17), South Asian (7.0%, n = 12), Asian (5.3%, n = 9), 

Hispanic (3.5%, n = 6), South East Asian (1.2%, n = 2), Aboriginal (0.6%, n = 1), and other (e.g., 

mixed ethnicity, 5.3%, n = 9). Seven individuals (4.1%) did not report ethnic background. Upon 

completion of the study, all participants were debriefed and compensated with course credit. 

Measures 

Cognitive Flexibility. The 26-item CFQ was used to assess individual differences in 

cognitive flexibility (α = .93).  

Dysfunctional Attitudes. The Dysfunctional Attitudes Scale – short form 1(DAS-SF1; 

Beevers, Strong, Meyer, Pilkonis, & Miller, 2007) was used to assess dysfunctional beliefs that 

are thought to reflect a person’s self-evaluation, including concerns about approval from others, 

prerequisites for happiness, and perfectionist standards. Each of the 9 statements is rated on a 

scale from 1 (totally agree) to 4 (totally disagree). The total score was computed by subtracting 5 

from an item score and summing across all 9 items. Higher score reflects greater dysfunctional 

attitudes. The internal reliability of the DAS-SF1 in the present study was .81.   
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Negative Cognitive Style. The Cognitive Style Questionnaire-Short Form (CSQ-SF; 

Meins et al., 2012) was used to assess negative cognitive style. This measure consists of 8 

hypothetical scenarios concerning negative life events. For each scenario, the participant is asked 

to “Imagine themselves vividly in each situation” and respond to 9 items, on a scale ranging 

from 1 (strongly agree) to 5 (strongly disagree), assessing 5 explanatory dimensions (i.e., 

internality, globality and stability as well as self-worth and negative consequences). A total 

negative cognitive style score was computed by reverse scoring appropriate items and then 

summing across all 64 items. Higher scores reflect a more negative cognitive style. Cronbach’s α 

in the present study was .91. 

Depressive Symptoms. The 21-item Beck Depression Inventory (BDI; Beck, 1961) was 

used to assess the intensity of depressive symptoms (α = .91). 

RESULTS 

 Examination of zero-order correlations revealed that reduced cognitive flexibility was 

associated with significantly greater dysfunctional attitudes (r = -.31, p < .001), greater negative 

cognitive style (r = - .28, p < .001), and heightened depressive symptoms (r = -.49, p < .001).  A 

hierarchical linear regression was conducted to examine whether cognitive flexibility moderated 

the relation between dysfunctional attitudes and depressive symptoms. Standardized scores for 

cognitive flexibility and dysfunctional attitudes were entered on the first step, and the interaction 

(cross-product of standardized scores) between cognitive flexibility and dysfunctional attitudes 

was entered on the second step. This analysis revealed significant main effects of dysfunctional 

attitudes (b = 3.39, SE = .51, p < .001) and cognitive flexibility (b = -2.81, SE = .50, p < .001) as 

well as a significant interaction between dysfunctional attitudes and cognitive flexibility on 

depressive symptoms (ΔR2 = .09, F (1, 165) = 28.05, p < .001). As depicted in Figure 1A, simple 
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slopes analysis (Preacher, Curran, & Bauer, 2006) indicated that greater dysfunctional attitudes 

were related to heightened depressive symptoms among individuals with lower cognitive 

flexibility (b = 5.64, SE = .62, p < .001), but not for those with greater cognitive flexibility (b = 

1.14, SE = .69, p = 0.103).  

 A hierarchical linear regression also revealed that depression scores varied with negative 

cognitive style (b = 2.30, SE = .56, p < .001) and cognitive flexibility (b = -3.57, SE = .55, p < 

.001), as well as the interaction between negative cognitive style and cognitive flexibility (ΔR2 = 

.04, F (1, 167) = 11.27, p = .001). Follow-up simple slopes analyses, depicted in Figure 1B, 

revealed that greater negative cognitive style was significantly related to heightened depressive 

symptoms among individuals with lower cognitive flexibility (b = 3.57, SE = .60, p < .001), but 

not for those with higher cognitive flexibility (b = 1.04, SE = .75, p = 0.166). Separate 

hierarchical regressions were conducted to determine whether the cognitive control and cognitive 

resources subscales of the CFQ moderated the relationship between dysfunctional attitudes and 

symptoms of depression. In both instances the outcomes were congruent with the findings 

obtained using the total CFQ scores. In effect, the analyses involving the subscales did not 

provide information beyond that associated with the total CFQ scores.  
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Figure 1. Moderating role of cognitive flexibility in the relation between dysfunctional attitudes 

and symptoms of depression (A), and negative cognitive style and depressive symptoms (B). 
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DISCUSSION 

 Dysfunctional attitudes and a negative cognitive style have frequently been observed 

among depressed individuals, and have been considered to be vulnerability factors for the 

development of depressive illness (Alloy et al., 1999; Ingram, Miranda & Segal, 2006). The 

present findings indicated that the relation between dysfunctional attitudes or a negative 

cognitive style and depressive symptoms might primarily be apparent among individuals who 

exhibit reduced cognitive flexibility.  

In the presence of stressful or negative life events, dysfunctional attitudes are believed to 

activate a set of otherwise dormant, negative self-schemas, which are expressed as negative 

automatic thoughts concerning the self, world, and future (Beck, 1987; Beck et al., 1979). 

Although activation of negative schemas is likely to elicit a dysphoric state, the impact of such 

cognitions on depressive pathology might depend on the extent to which they remain active. 

Similarly, although inferring negative causes and consequences to negative life events (e.g., “It’s 

my fault that this happened, it will have serious implications in all areas of my life, and is likely 

to happen again”) is likely to initially promote a dysphoric state (Abramson et al., 1989), such 

inferences may not invariably lead to depressive illness. Instead, the impact of such negative 

inferences might depend upon whether they are modified or maintained over time.  

A high degree of cognitive flexibility, and in particular greater cognitive control, may 

facilitate processes that can alleviate negative affect. In contrast, disturbed cognitive flexibility 

might contribute to a preoccupation and exacerbation of negative cognitive content (e.g., 
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negative self-schemas or negative inferences), thereby maintaining or enhancing negative mood. 

Consistent with this suggestion, it has reported that the relation between negative cognitive styles 

and depressive symptoms was only evident among individuals high in rumination (Robinson & 

Alloy, 2003), which has been associated with cognitive inflexibility (Davis & Nolen-Hoeksema, 

2000; see also Study 1).  
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Study 3C. Cognitive flexibility in relation to stressor appraisals, coping style, and depressive 

affect 

How individuals appraise and cope with stressful events plays an important role with 

respect to vulnerability or resilience to depressive pathology. For instance, depressed individuals 

generally appraise stressful events as being more threatening (Folkman & Lazarus, 1986) and 

frequently perceive themselves as lacking personal control over such events (Abramson et al., 

1989). These appraisals are often accompanied or followed by increased utilization of emotion-

focused and avoidant coping strategies at the expense of problem-oriented coping methods 

(Matheson & Anisman, 2003; Whatley, Foreman, & Richards, 1998). In contrast, cognitive 

flexibility has been associated with more problem-focused coping and social support seeking, 

and less engagement in emotion-focused and avoidant coping methods, including wishing 

thinking (Dennis & Vander Wal, 2010). Through effects on appraisals and coping, cognitive 

inflexibility may favor the development of depressive symptoms in response to stressful 

experiences.  Study 3 examined whether the relation between reduced cognitive flexibility and 

heightened depressive symptoms was mediated by negative appraisals of stressful events, 

particularly those encompassing threat and control, as well as by the persistent use of particular 

coping styles.  

METHODS 

Participants  
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Participants comprised 368 Carleton University students (n = 288, 78.3% females), with a 

mean age of 19.53 (SD = 1.59). Self-reported ethnicity included Caucasian (70.9%, n = 261), 

Asian (6.8%, n = 25), Black (6.0%, n = 22), Arab (5.2%, n = 19), South Asian (4.1%, n = 15), 

Latin American (2.2%, n = 8), South East Asian (1.6%, n = 6), Aboriginal (0.3%, n = 1), and 

other (e.g., mixed ethnicity, 3.0%, n = 11).  

Procedure 

As in Study 1, participants were recruited through the university’s online computerized 

recruitment system, and participated in an online survey-based study. Following informed 

consent, participants were asked to reflect on a recent and personally meaningful academic 

situation that they found stressful, and to evaluate this situation on several stress appraisal 

dimensions (e.g., threat, challenge, and controllability). The central theme for the majority of 

participants was “overwhelmed with school work (e.g., exams and term papers)”. Several 

additional measures where then completed which assessed cognitive flexibility, coping style, and 

current symptoms of depression. Upon completion of the study, participants were debriefed and 

compensated with course credit. 

Measures 

Cognitive Flexibility. The CFQ was used to assess cognitive flexibility, which once more 

exhibited high internal reliability (see Table 5). 

Stressor Appraisals. The Stress Appraisal Measure (SAM; Peacock & Wong, 1990) was 

used to assess several dimensions of stress appraisals in response to the academic stressor, 

including, perceptions of threat (e.g., “How threatening is the situation?”), challenge (“How 

eager are you to tackle this problem”), centrality (“Does this situations have important 
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consequences for you?”), control-by-self (“Do you have the ability to do well in this situation?”), 

control-by-others (“Is there someone or some agency you can turn to for help if you need it?”), 

and uncontrollable-by-anyone (“Is the situation totally hopeless?”). The response format 

consisted of a five-point rating scale ranging from 1 (not at all) to 5 (a great amount). Scale 

scores for each appraisal dimension were calculated by obtaining the mean rating for items 

comprising each scale.  

Coping Style. Coping style was assessed using the Survey of Coping Profile Endorsement 

(SCOPE; Matheson & Anisman, 2003). The SCOPE is a 50-item measure assessing the 

frequency of endorsement of 13 coping strategies.  For each item, respondents were asked to 

indicate the extent to which they had demonstrated each of the behaviours as a way of dealing 

with stressors in recent weeks using a scale of 0 (Never) to 4 (Frequently). Scores were 

computed by taking the mean across all relevant items for each form of coping. Based on 

previous use of the SCOPE (Matheson & Anisman, 2003) and a principal component analysis, 

three broad clusters of coping were examined. Specifically, problem-focused coping comprised 

problem-solving, cognitive restructuring, active distraction, humour, and social support seeking; 

emotion-focused coping included rumination, emotional expression, emotional containment, 

other-blame, and self-blame; and avoidant coping comprised avoidance, wishful thinking, and 

passive resignation.  

Depressive Symptoms. The 21-item BDI (Beck, 1961) was again used to assess the 

intensity of depressive symptoms. 

RESULTS 
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Consistent with Study 1 and 2, greater cognitive flexibility was associated lower levels of 

depressive symptoms (r = -.58, p < .001). Furthermore, in response to an academic stressor (e.g., 

being overwhelmed with school work), individuals who reported greater cognitive flexibility 

appraised the event as less threatening (r = -.37, p < .001), more challenging (r = .29, p < .001), 

perceived greater control by the individual (r = .27, p < .001), and as less uncontrollable by 

anyone (r = -.13, p = .011). In contrast, cognitive flexibility was not related to perceptions of 

centrality (r = -.09, p = .099) or whether the situation was controllable by others (r = .02, p 

=.676).   

A multiple mediation analysis, using 5000 bootstrap sample and 95% bias corrected 

confidence intervals (Preacher & Hayes, 2008), was conducted to examine whether specific 

dimensions of stressor appraisals mediated the relation between cognitive flexibility and 

symptoms of depression. In this regard, only the appraisals that were significantly associated 

with cognitive flexibility were considered in the analysis. As depicted in Figure 1, when 

considering all four appraisal dimensions, perceptions of threat (95% C.I.: -.90, -.12) and 

uncontrollability (95% C.I.: -.60, -.05) significantly mediated the relation between cognitive 

flexibility and symptoms of depression. Although greater cognitive flexibility was also related to 

higher challenge and control-by-self appraisals, they did uniquely not serve as mediators in the 

relation between cognitive flexibility and depressive symptoms challenge (95% C.I.: -.42, .17 

and 95% C.I.: -.67, .09, respectively).      
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Figure 1. Multiple mediation analysis examining the mediating effect of threat and 

uncontrollability appraisals in the relationship between cognitive flexibility and depressive 

symptoms. Note * p < .05 ** p < .01 *** p < .001 

 

Additionally, individuals who were more cognitively flexible, reported greater 

endorsement of problem-focused coping (r = .33, p < .001) as well as lower utilization of both 

emotion-focused (r = -.54, p < .001) and avoidant coping (r = -.31, p < .001). A second multiple 

mediation analysis, illustrated in Figure 4, indicated that both problem-focused (95% C.I.: -1.10, 

-.41) and emotion-focused (95% C.I.: -3.39, -1.89) coping significantly mediated the relation 

between cognitive flexibility and depressive symptoms. Although greater cognitive flexibility 

was related to lower avoidant coping, when considering problem- and emotion-focused coping in 

the model, avoidant coping (95% C.I.: -.47, .14) did not serve as a unique mediator in the 

Cognitive 
Flexibility 

Depressive 
Symptoms 

Threat 

- .32*** 1.52* 

- 5.00*** - 6.07*** 

Uncontrollability 
 -.12** 

 2.00** 

Challenge 
.26*** -.46 ns 

Control (self) .27*** - 1.02 ns 
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relationship between cognitive flexibility and symptoms of depression.  To examine whether 

these mediating effects were unique to specific dimensions of cognitive flexibility, several 

additional multiple mediation analyses were conducted using the cognitive control and cognitive 

resources subscales of the CFQ. Once again, these analyses indicated that the subscales did not 

provide meaningful information beyond that obtained using the total CFQ scores.  Thus, only the 

analyses involving the total scores are provided here. 

 

 

Figure 2. Multiple mediation analysis examining the mediating effect of problem- and emotion-

focused coping in the relationship between cognitive flexibility and depressive symptoms. Note 

*** p < .001 
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Focused 
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-3.93*** 

- 2.63*** - 6.07*** 

Avoidant 
-.18*** .91 ns 

Emotion -
Focused 

-.36*** 7.16*** 
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DISCUSSION 

 It appeared that the link between reduced cognitive flexibility and heightened depressive 

symptoms occurred through negative appraisals concerning stressful events, notably those 

involving perceived threat and uncontrollability. These findings were not unexpected as the 

perceived lack of control over life events, as well as greater perceived threat have long been 

considered fundamental in the evolution of depressive symptomatology (Abramson et al., 1989; 

Beck, 1987; Benassi, Sweeney, & Dufour, 1988; Folkman & Lazarus, 1986). In addition, as 

mentioned earlier, a central aspect of cognitive flexibility is reappraisal, or the ability to view a 

stressful situation from multiple perspectives or by reinterpreting a negative situation as being 

more positive. In this regard, although a stressful situation might initially elicit negative 

appraisals (e.g., perceptions of threat and uncontrollability), individuals with greater cognitive 

flexibility might be more inclined to modify their initial appraisals (e.g., reinterpreting these 

events as challenge and controllable), leading to the attenuation of negative emotional responses. 

In contrast, individuals with reduced cognitive flexibility would be more like to automatically 

assign negative appraisals and display difficulties in changing them over time, resulting in the 

maintenance or exacerbation of negative affect.  

 As previously observed using the CFI (Dennis & Vander Wal, 2010), greater cognitive 

flexibility assessed by the CFQ, was associated with lower utilization of emotion-focused (e.g., 

rumination and blame) and avoidant (e.g., passive resignation and wishful thinking) coping, and 

greater endorsement of problem-focused coping methods, including problem-solving and 

cognitive restructuring. The data, although correlational, were in line with the view that 

reductions in cognitive flexibility might be related to depressive symptoms is through the 

persistent engagement in less effective coping. In this respect, individuals with limited cognitive 
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flexibility may become preoccupied with distracting emotional information and mood states, thus 

hindering their ability to generate multiple effective coping strategies, and contributing to the 

endorsement of a limited number of coping methods. As a result, individuals who are less 

cognitively flexible may rely more on emotion-focused and avoidant coping at the expense of 

problem-focused coping methods.        

GENERAL DISCUSSION 

 The present studies examined the links between cognitive flexibility in the context of 

stressful experiences and symptoms of depression. In doing so, a brief self-report measure (the 

CFQ) was developed that captured several indices of cognitive flexibility relevant to stressful 

situations. The cognitive control dimension was designed to capture fundamental processes 

involved in cognitive flexibility, including attentional control and attentional set shifting in 

response to negative thoughts and emotions. The cognitive resources dimensions of the CFQ was 

designed to address more complex, or higher order, forms of cognitive flexibility, including the 

ability to modify appraisals (i.e., reappraisal) and to generate multiple alternative coping 

strategies in the presence of negative thoughts and emotions. The CFQ appeared to address 

aspects of cognitive flexibility that are not captured by other self-report measures, including the 

Cognitive Flexibility Inventory.  

 Whereas dysfunctional attitudes and a negative cognitive style represent the cognitive 

content characteristic of depression (Robinson & Alloy, 2003), cognitive flexibility might favor 

processes that facilitate disengagement from negative cognitive content. Disturbances in 

cognitive flexibility, however, might engender a different form of cognitive vulnerability that 

contributes to the maintenance of negative cognitive and emotional states. In this regard, 

depressive symptoms might vary with both the presence of negative cognitive content (e.g., 
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dysfunctional attitudes and a negative cognitive style) and disturbed cognitive processes (e.g., 

cognitive flexibility or cognitive control). There appeared to be several ways through which 

disturbed cognitive flexibility might be associated heightened depressive symptoms. In 

particular, individuals who reported reduced cognitive flexibility more readily assigned negative 

appraisals to a personally meaningful stressor (in this case an academic challenge) and endorsed 

more emotion-focused and diminished problem-focused coping, which were linked to depressive 

symptoms.  

 There were several limitations regarding the present findings. As the studies were cross-

sectional, it is not possible to conclude that reduced cognitive flexibility contributes to the 

emergence and maintenance of depressive pathology. Chronic stressors have been associated 

with disturbed cognitive flexibility (Liston, McEwen, & Casey, 2009), but prospective studies 

are necessary to determine whether reductions in cognitive flexibility are predictive of 

subsequent elevations of depressive symptoms. Furthermore, the present series of studies 

comprised undergraduate students who in the main did not display clinically significant 

symptoms of depression. As such, the generalizability of the current findings may be somewhat 

limited. Clinical samples would be of obvious benefit in assessing the link between cognitive 

flexibility and depressive features, and could also be used to determine whether interventions 

aimed at enhancing cognitive flexibility would be accompanied by alleviation of depressive 

symptoms. 

 Despite these limitations, the present findings point to ways in which cognitive flexibility 

might be expressed in the context of stressful situations, and that reductions in this ability are 

associated with heightened depressive symptoms. The brief self-report measure provided may be 

useful in identifying certain aspects of cognitive flexibility that might be disturbed among 
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stressed or depressed individuals, including cognitive control and cognitive resources, which 

could be potential targets for the development of intervention strategies.  
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CHAPTER 4 

Emotional and neuroendocrine responses following an acute psychosocial stressor: 

moderating role of cognitive flexibility 

ABSTRACT 

 Disturbances in cognitive control may underlie the difficulties of emotional regulation 

that are characteristic of depressive disorders. However, it is less certain how disturbed cognitive 

control leads to prolonged emotional and neuroendocrine responses following a stressor. The 

present investigation examined whether the intensity and duration of emotional and cortisol 

responses elicited by the Trier Social Stress Test (TSST) were mediated by stressor appraisals, 

and whether this relation was moderated by cognitive flexibility, as assessed by the Cognitive 

Flexibility Questionnaire (CFQ). Among undergraduate students (N = 44), greater perceived 

threat and uncontrollability mediated the relation between stressor condition increased negative 

affect immediately post-stressor, and this relation was moderated by individual differences in 

cognitive control and resources. Specifically, the TSST was appraised as being more threatening 

by individuals with low cognitive control, which was related to increased negative affect. 

Similarly, the TSST was interpreted as uncontrollable by individuals with low, but not high, 

cognitive resources, which was then accompanied by elevated negative affect. At 40 minutes 

following the stressor, the relation between stressor condition and negative affect, which was 

mediated by greater perceived threat and uncontrollability, was once again moderated by 

cognitive control and resources. However, at 40 minutes following the stressor TSST was still 

appraised as threatening and uncontrollable, but these appraisals were more strongly associated 

with negative affect among individuals with low cognitive control and cognitive resources. 

Finally, the relation between stressor condition and plasma cortisol levels was mediated by 
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greater perceived uncontrollability, but among individuals with low cognitive resources. In 

essence, differences in cognitive flexibility might play an important role in regulating the 

emotional and neuroendocrine responses elicited by an acute stressor, although the processes 

involved in these effects might vary over the course of a stressful encounter.  
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INTRODUCTION 

Depressive disorders have been associated with disturbances in cognitive (executive) 

control, with the most notable deficits comprising working memory, response inhibition, and set-

shifting (Austin et al., 2001; Grant et al., 2001; Trivedi & Greer, 2014). These disturbances have 

not only been observed during the course of a depressive episode, but were also evident during 

recovery from the illness (Paelecke-Haberman et al., 2005; Paradiso et al., 1997), and could 

potentially contribute to depressive relapse (Alexopoulos et al., 2005; Paelecke-Haberman et al., 

2005). Cognitive control processes my influence the flexibility in the ability to adapt to 

continuously changing environmental demands and, thus, impairments in these abilities might 

contribute to rigid and automatic responses, ultimately compromising goal-directed behavior.  

Cognitive control processes also play a role in the regulation of emotions (Gotlib & 

Joormann, 2010; Joormann, 2010; Ochsner & Gross, 2005; Ochsner, Silvers, & Buhle, 2012). In 

the context of depressive disorders, disturbed or reduced cognitive control abilities can hinder an 

individual’s ability to disengage from negative emotional material, resulting in negative thinking, 

and the maintenance and exacerbation of corresponding negative mood states (Joorman, Yoon, & 

Gotlib, 2007). Reduced cognitive control can also favor the utilization of ineffective emotion 

regulation strategies, such as rumination, and undermining an individual’s ability to engage in 

more effective strategies, including cognitive reappraisal (Joorman, 2010; Koster et al., 2011).  

In line with the view that disturbances in cognitive control might promote the emergence 

and maintenance of depressive states (Joorman, 2010), a self-report measure (i.e., the Cognitive 

Flexibility Questionnaire, CFQ) was developed to examine how cognitive flexibility might be 

associated with elevated depressive symptoms, and the processes through which this might occur 

(see Chapter 3). The CFQ, as seen earlier, comprises two distinct, yet overlapping, dimensions 
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that assess processes (e.g., attention, appraisal and reappraisal, and coping) through which 

cognitive flexibility might be expressed in stressful situations. The cognitive control dimension 

of the CFQ addresses the extent to which an individual can control intrusive and repetitive 

(primarily negative) thoughts and emotions ordinarily elicited by a stressful situation. As 

assessed by this dimension of the CFQ, individuals with greater cognitive control find it 

relatively easy to shift their attention away from negative cognitive and emotional states, 

whereas those with low cognitive control are readily distracted by negative emotional states and 

find it difficult to limit repetitive negative thinking and the maintenance of negative emotions. 

The second dimension of the CFQ, the cognitive resources dimension, assesses an individual’s 

ability to engage in a set of deliberate (effortful) behaviours that can facilitate an appropriate, or 

favorable, appraisal of a stressful situation and the flexible selection of a broad range of coping 

strategies. As measured by this dimension of the CFQ, individuals with greater cognitive 

resources tend to approach stressful situations from multiple perspectives prior to responding, 

manage negative thoughts and emotions by reframing or reappraising stressful situations, and 

generate multiple and alternative coping strategies prior to selecting a response. Individuals with 

low cognitive resources, by contrast, tend to respond more impulsively, automatically, and are 

more reactive in their cognitive, emotional, and behavioral responses.     

As described in Chapter 3, cognitive flexibility (including cognitive control and cognitive 

resources dimensions) moderated the relationship of negative cognitive styles and symptoms of 

depression. Specifically, higher levels of dysfunctional attitudes (i.e., a set of unrealistic attitudes 

and beliefs concerning the self, the world, and the future) as well as a more negative cognitive 

style (i.e., the tendency to attribute that causes and consequences of negative life events to 

internal, stable, and global sources) were related to heightened depressive symptoms primarily 
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among individuals who reported low levels of cognitive flexibility. Furthermore, the relationship 

between decreased cognitive flexibility and heightened depressive symptoms was mediated by 

negative stressor appraisals (e.g., appraising a stressful event as threatening and less 

controllable), greater engagement of emotion focused coping (e.g., rumination), and diminished 

use of problem-focused methods (e.g., cognitive restructuring). 

In light of these relations, the purpose of the present investigation was to examine 

whether individual differences in specific dimensions of the CFQ (i.e., cognitive control and 

cognitive resources) moderated the effects of the Trier Social Stress Test (TSST) on the intensity 

of negative emotional responses evident immediately and 40 minutes following the stressor. It 

was hypothesized that the mediating role of stressor appraisals (e.g., perceptions of threat, 

uncontrollability, and control-by-self, the latter comprising the evaluation of an individual’s 

coping resources or their ability to do well in a stressful situation) in the relation between stressor 

condition and emotional responses would be moderated by cognitive flexibility.  

In addition to precipitating negative emotional states, stressful events are often associated 

with the activation of the hypothalamic-pituitary-adrenal (HPA) axis, culminating with the 

release of cortisol from the adrenal glands (Smith & Vale, 2009). In the short term, the secretion 

of cortisol serves an adaptive purpose in mobilizing essential (cognitive and biological) resources 

to deal with a stressor encounter (McEwen, 1998). However, excessive or prolonged release of 

this glucocorticoid can contribute to excessive “wear and tear” on multiple biological systems 

(allostatic overload), resulting in diminished cognitive functioning and the evolution of 

pathological outcomes, including depressive illness (McEwen, 2004; McEwen & Morrison, 

2013). Thus, the ability to regulate HPA axis activity effectively, along with other stress 
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response systems, might be an important mechanism involved in an individual’s resilience to 

psychopathology.     

It is becoming increasingly apparent that cognitive control processes might not only serve 

to regulate emotions, but can also influence the physiological responses precipitated by stressful 

events (Compton, Hofheimer, & Kazinka, 2014; Shields et al., 2016). For example, cognitive 

reappraisal, which involves multiple cognitive control processes (Ochsner et al., 2012), 

moderated the release and duration of cortisol as well as heart rate variability in the presence of a 

stressful event (Denson et al., 2014; Gaab et al., 2003; Jamieson et al., 2012). In contrast, 

following an acute psychosocial stressor, the tendency to utilize rumination, which has been 

associated with diminished cognitive control (Koster et al., 2011), was related to delayed cortisol 

recovery (Stewart et al., 2013; Zoccola, Quas, & Yim, 2010). Thus, it was hypothesized that 

cognitive flexibility (i.e., cognitive control and cognitive resources) would moderate the impact 

of the TSST on plasma cortisol responses.   

METHODS 

Participants 

The present study comprised male (n = 20) and female (n = 24) undergraduate students 

from Carleton University ranging in age from 18-26 years (Mage = 20.17, SD = 2.25). Participants 

represented an ethnically diverse sample consisting of White (40.9%, n = 18), South Asian 

(15.9%, n = 7), Arab/West Asian (9.1%, n = 4), South East Asian (6.8%, n = 3), Latin 

American/Hispanic (6.8%, n = 3), Black (4.5%, n = 2), Asian (2.3%, n = 1), Aboriginal (2.3%, n 

= 1), and other (9.1%, n = 4). None of the participants reported a current physical 

illness/condition, and five reported being currently diagnosed with an anxiety or depressive 
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disorder. None of the participants were taking anti-inflammatory, anti-anxiety, or anti-depressant 

medications. Of the female participants, 10 were taking an oral contraceptive.  

General Procedure 

Participants were recruited through the university’s computerized recruitment system in 

which they completed a brief on-line pre-screening questionnaire that determined their eligibility 

for the laboratory session. The on-line pre-screening questionnaire assessed the presence of 

several exclusion criteria, including medical conditions or medications that may influence 

hormone functioning as well as potential issues surrounding blood collection (e.g. a fear of 

needles, previous history of nausea or fainting during blood collection, or difficulty with veins). 

Participants who met eligibility criteria were randomly assigned to either the TSST (n = 21) or 

control (n = 23) condition and invited to participate in the laboratory session. 

Laboratory Session  

All procedures in this study were approved by the Carleton University Ethics Committee 

for Psychological Research. Laboratory sessions were conducted between 1300 and 1730 hr, and 

all participants were asked to not eat, drink (with the exception of water), smoke, or exercise for 

at least an hour before arriving to the session.  

Following the introduction to the study and the acquisition of written informed consent, 

participants were given 15 minutes to habituate to the laboratory environment. During this time, 

they completed several questionnaires concerning demographic information (e.g., age, gender, 

and ethnicity) as well as the presence of any physical or psychological illnesses and current 

medication. At 15 the minute mark, a registered nurse inserted a catheter into the participants’ 



121 
 

non-dominant arm for blood collection. Participants were then asked to relax for an additional 10 

minutes.  

Following the relaxation period, participants in the stress condition were instructed that 

they would be given 5 minutes to prepare for an “employment task” comprising a five-minute 

speech followed by a five-minute mental arithmetic task in front of a panel of 3 graduate student 

judges. A video camera was also set up and the participants were told their performance would 

be videotaped and later evaluated. Immediately following the 5 minute preparatory period, 

participants in the stressor condition underwent the TSST. Participants in the control condition 

were also asked to complete an employment task, but this comprised writing their strengths and 

past work/volunteer experience on a form.  

Following the TSST or control task, participants were given 10 minutes to complete 

measures of stressor appraisals and current mood. At 10 minutes, participants completed two 

working memory tasks which were part of a parallel study. These tasks took approximately 30 

minutes to complete. Following the completion of the working memory tasks, participants 

completed the same stressor appraisals and mood measures as well as a measure assessing 

cognitive flexibility. During this time (at 45 minutes post-TSST), the catheter was removed and, 

once the questionnaires were completed, participants were debriefed.  

Measures 

 Stressor appraisals. The Stress Appraisal Measure (SAM; Peacock and Wong, 1990) was 

used to assess differences in stressor appraisals between the TSST and control groups (i) 

immediately post-TSST and (ii) 40 minutes post-TSST (30 minute following the initial 

appraisal). For the purposes of the present investigation, only perceptions of threat and 
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uncontrollability (i.e., the extent to which the outcome of a stressful situation in uncontrollable or 

unresolvable) were of interest. Scores for each appraisal dimension were computed by taking the 

mean across all relevant items. These items were measured on a five-point scale ranging from 1 

(not at all) to 5 (extremely), with higher scores indicating greater levels of perceived threat and 

uncontrollability. The internal consistencies of stressor appraisals immediately following the 

stressor/control condition were: threat (α = .73) and uncontrollability (α = .92). The internal 

consistencies of stressor appraisals 40 minutes following the stressor/control condition were: 

threat (α = .78) and uncontrollability (α = .92).  

 Mood. The Positive and Negative Affect Schedule – Expanded Version (PANAS-X; 

Watson & Clark, 1999) was used to assess the intensity of emotional responses (i) immediately 

post-TSST and (ii) 40 minutes post-TSST (30 minutes following the initial emotional response). 

In the present study, only the subscales for positive and negative affect were utilized. Responses 

ranged on a six-point scale from 0 (not at all) to 6 (extremely), with higher scores indicating 

greater intensity of positive or negative affect. The internal consistency of items for emotions 

immediately post-stressor/control condition was .85 and .93 for positive and negative affect, 

respectively. The internal consistency of items for these affective states 40 minutes post-

stressor/control condition was .88 and .96 positive and negative affect, respectively

 Cognitive Flexibility. The 26-item Cognitive Flexibility Questionnaire was used to assess 

individual differences in two dimensions of cognitive flexibility, including cognitive control (α = 

.95) and cognitive resources (α = .89).  

Blood Collection 

Blood samples were collected continuously using a Dakmed ambulatory pump, at a low 

draw rate (2.08mL/5min) into chilled EDTA coated vacutainer tubes. For each time-point of 
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interest, samples were taken at an increased draw rate (6.9mL/5min). These time-points 

included: i) immediately before the TSST or control task (25 minutes after the participant’s 

arrival to the study session), and then at 5, 15, 30, and 45 minutes post-task. Approximately 

2.75mL of plasma was collected for each of the time-points of interest. Following collection, 

plasma samples were centrifuged for 15 minutes at 4°C and 2100g, and were immediately 

aliquoted into Eppendorf tubes and frozen at -80°C.  

Of the 44 participants, there were 3 individuals from whom blood samples could not be 

obtained due to complications with small veins.  

Plasma Cortisol  

Plasma cortisol was determined in duplicate by a radioimmuno assay (RIA) using the 125I 

kit obtained from ICN Biomedicals Inc., Irvine, CA.  The assays were performed according to 

the manufacturer’s instructions. The intra-assay variability was less than 8% and the minimum 

detectable concentration was 0.17µg/dL. 

Statistical Analyses  

Statistical analyses were performed using SPSS for Windows 18.0 (SPSS Science, 

Chicago, IL). Changes in stressor appraisals and mood over time as a function of experimental 

condition (stressor vs control) were analyzed using a using a 2 (Stressor Condition) x 2 (Time: 2 

time-points) mixed measures ANOVA with Time serving as the within-group factor. Follow-up 

comparisons comprised t-tests with a Bonferroni correction to maintain the alpha level at 0.05. 

Similarly, changes of plasma cortisol levels as a function of experimental condition were 

analyzed using a 2 (Stressor Condition) x 5 (Time: 5 time-points) mixed measures ANOVA. 

Follow-up comparisons, once again, comprised t-tests with a Bonferroni correction to maintain 
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the alpha level at 0.05. In addition, area under the curve with respect to increased cortisol 

(AUCi) (Pruessner et al., 2003) was computed to examine the relation between a cumulative 

cortisol response and stressor appraisals and mood state. Mediation analyses were conducted 

using the PROCESS add-on to SPSS provided by Preacher & Hayes (Preacher & Hayes, 2008; 

Hayes, 2013), using 5000 bootstrap samples and 95% Bias Corrected Confidence Intervals (C.I.). 

Hierarchical linear regression analyses were used to examine the moderating role of cognitive 

flexibility in the relation between stressor condition and stressor appraisals, mood, and cortisol 

response. Significant moderations were followed up using a web utility for simple slopes 

(Preacher et al., 2006). Moderated mediation analyses were conducted using bootstrapping 

procedures and confidence intervals were based on 5000 resamples (Preacher et al., 2007). 

RESULTS 

Changes in emotional state over time as a function of stressor condition 

 A mixed measures ANOVA revealed a main effect of Time F(1, 42) = 22.91, p < .001  

and a Time x Stressor Condition interaction F(1, 42) = 8.86, p = .005 for the intensity of negative 

affect following exposure to the TSST (control condition). As illustrated in Figure 1A, 

immediately post-stressor, individuals who had undergone the TSST reported significantly 

greater levels of negative affect in comparison to those who were in the control condition, t (42) 

= 2.94 p = .005. However, 40 minutes following the stressor, individuals in the TSST and control 

conditions no longer differed in this regard, t (42) = -1.41 p > .05. Moreover, among individuals 

exposed to the TSST condition, the intensity of negative affect declined from immediately post-

stressor to 40 min afterwards, t (42) = 5.392 p < .001, but did not change among those in the 

control condition, t (42) = 1.31 p > .05.  
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 As shown in Figure 1B, although a main effect of Time, F(1, 42) = 11.57, p < .001, was 

observed for positive affect, the Time x Condition interaction, F(1, 42) = 1.56, p > .05, was not 

significant. As depicted in Figure 1B, a small decline of positive effects was apparent over time, 

being marginally more pronounced among individuals in the stressor condition.   

 

  

Figure 1. Mean differences (± S.E.M.) between the stressor and control groups in the intensity of 

negative (A) and positive (B) affect over time. *** p < .001, ** p < .01 

Stress appraisals over time as a function of stressor condition 

A mixed measures ANOVA of perceived threat revealed no significant main effect of 

Time, F(1, 42) = 2.48, p > .05, or the Time x Condition interaction, F(1, 42) = 2.14, p > .05,. 

Similarly, no significant main effect of Time, F(1, 42) = 1.39, p > .05, or Time x Condition 

interaction, (F(1, 42) = 1.22, p > .05, was observed for perceived uncontrollability. As illustrated 

in Figures 2A and B, immediately and 40 min following the stressor, the TSST was appraised as 

more threatening and uncontrollable than the control condition.  
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Figure 2. Mean differences (± S.E.M.) between the stressor and control groups in perceived 

threat (A) and uncontrollability (B) over time.  *** p < .001, ** p < .01, * p < .05. 

 

The mediating role of stressor appraisals in the relation between stressor condition and negative 

affect was time-dependently moderated by cognitive flexibility  

Immediately following the TSST (or control) condition, a moderated mediation analysis 

revealed that the relationship between stressor condition and negative affect was mediated by 

threat appraisals, and these relations were moderated by individual differences in cognitive 

control. As illustrated in Figure 3, the TSST was appraised as more threatening among 

individuals with low cognitive control, and heightened perceived threat was then accompanied 

by an immediate increase in negative affect.   
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Figure 3. Immediately post-stressor, the mediating role of threat appraisal in the relation between 

stressor condition and negative affect was moderated by differences in cognitive control. Note: 

low cognitive control = 1 S.D. below the mean, high cognitive control = 1 S.D. above the mean.  

*** p < .001, ǂ p =.07 

 

Similarly, immediately following the TSST (or the control) condition, the relationship 

between stressor condition and negative affect was also mediated by perceived uncontrollability, 

but in this case these relations were moderated by individual differences in cognitive resources 

(but not cognitive control). As shown in Figure 4, the TSST was appraised as uncontrollable 

among individuals with low, but not high, cognitive resources, and elevated perceptions of 

uncontrollability were then associated with an immediate increase in negative affect.   
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Figure 4. Immediately post-stressor, the mediating role of uncontrollability in the relation 

between stressor condition and negative affect was moderated by differences cognitive resources. 

Note: low cognitive resources = 1 S.D. below the mean, high cognitive resources = 1 S.D. above 

the mean. *** p < .001, * p < .05 

 

A somewhat different profile of relations was apparent when measures were taken 40 min 

following the stressor. At this time, the relation between stressor condition and negative affect 

was again mediated by threat appraisal, and this relation was, once more, moderated by 

individual differences in cognitive control. However, as illustrated in Figure 5, at this time, the 

relationship between threat appraisal and negative affect was moderated by cognitive control. 

Specifically, heightened perceived threat was accompanied by the maintenance of elevated 

negative affect, particularly among individuals with low cognitive control (Figure 5).  
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Figure 5. At 40 minutes post-stressor, the mediating role of threat appraisal in the relation 

between stressor condition and negative affect was moderated by differences cognitive control. 

Note: low cognitive control = 1 S.D. below the mean, high cognitive control = 1 S.D. above the 

mean. *** p < .001, ** p < .01 

 

 The relation between stressor condition and negative affect, which was mediated by 

threat appraisal, was also moderated by individual differences in cognitive resources. Once 

again, threat appraisals mediated the relation between stressor condition and negative affect. 

However, heightened perceived threat at 40 minutes post-stressor was related to sustained 

negative affect particularly among individuals with low cognitive resources (not shown).  

Like the effects observed in Figure 5, the relationship between stressor condition and 

negative affect 40 minutes following the TSST (control) condition was mediated by perceived 

uncontrollability. The relation between uncontrollability and negative affect, however, was 

moderated by differences in cognitive control. Forty minutes following the stressor, as shown in 
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affect 

b = 2.18*** 

b = .98*** 

b = -.31** 

Low cognitive control: b = 1.25, CI: .38, 2.36  

High cognitive control: b = .47, CI: .09, 1.51  
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Figure 6. the TSST was still appraised as uncontrollable, but perceived uncontrollability was 

only related to negative affect among individuals with low cognitive control.  

This effect was unique to cognitive control as differences in cognitive resources did not 

moderate the relation between perceived uncontrollability and negative affect. However, an 

alternative moderated mediation analysis paralleled the findings observed immediately post-

stressor (see Figure 4). Specifically, the relation between stressor condition and perceptions of 

uncontrollability was moderated by differences cognitive resources, such that individuals with 

low cognitive resources still (i.e., 40 minutes after the stressor) appraised the TSST as more 

uncontrollable than those with high cognitive resources. Greater perceived uncontrollability at 

this time was then accompanied by the maintenance elevated negative affect (Figure 7). 
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Figure 6. At 40 minutes post-stressor, the mediating role of uncontrollability in the relation 

between stressor condition and negative affect was moderated by differences cognitive control. 

Note: low cognitive control = 1 S.D. below the mean, high cognitive control = 1 S.D. above the 

mean. *** p < .001, * p < .05 
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Control 
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b = 1.89*** 

b = .54* 

b = -.28* 

Low cognitive control: b = .57, CI: .06, 1.62  

High cognitive control: b = .18, CI: -.04, .75 

1.73  
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Figure 7. At 40 minutes post-stressor, the mediating role of uncontrollability in the relation 

between stressor condition and negative affect was moderated by differences cognitive resources.  

Note: low cognitive resources = 1 S.D. below the mean, high cognitive resources = 1 S.D. above 

the mean. *** p < .001, * p < .05 

Plasma cortisol response following the TSST (control) condition 

A mixed measures ANOVA of plasma cortisol levels revealed a significant main effect of 

Time (F (1, 36) = 4.34, p = .006) as well as a Time x Condition interaction F(1, 36) = 4.67, p = 

.004. Follow-up comparison indicated that individuals in the TSST and control conditions did 

not differ in plasma cortisol levels at baseline, t (39) = -.28, p > .05, or 5 minutes post-stressor, t 

(39) = -1.43, p > .05. By contrast, those in the TSST condition displayed higher plasma cortisol 

levels 15 minutes, t (39) = -2.13, p = .04, and 30 minutes, t (39) = -2.76, p = .009, following the 

TSST, but this difference was less pronounced at 45 minutes post-TSST, t (42) = -1.77 p = .08. 

Consistent with this analysis, an independent samples t-test of cortisol area under the curve, 

indicated that individuals in the TSST condition (M = 201.71, S.D. = 168.74) exhibited a 
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b = .79*** 

Low cognitive resources: b = .88, CI: .22, 2.14  

High cognitive resources: b = .09, CI: -.25, .75  
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significantly greater cortisol AUCi relative to those in the control condition (M = -15.58, S.D. = 

211.79), t(39) = -3.62, p < .001.  

The mediating role of stressor appraisals in the relation between stressor condition and plasma 

cortisol response was moderated by cognitive flexibility 

As illustrated in Figure 8, a moderated mediation analysis revealed that the relationship 

between stressor condition and plasma cortisol AUCi was mediated by heightened perceived 

uncontrollability, and that this relationship was moderated by differences in cognitive resources. 

Specifically, the TSST was accompanied by greater perceived uncontrollability among 

individuals with low, but not high, cognitive resources, and this in turn was associated with 

elevated plasma cortisol AUCi. In contrast, perceived threat did not mediate the relationship 

between stressor condition and plasma cortisol AUCi. As well, the relation between stressor 

condition and plasma cortisol AUCi was not mediated by negative affect.   
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Figure 8. The mediating role of uncontrollability in the relation between stressor condition and 

plasma cortisol AUCi was moderated by differences in cognitive resources. Note AUCi = Area 

under the Curve increase; Low cognitive resources = 1 S.D. below the mean, high cognitive 

resources = 1 S.D. above the mean. *** p < .001, ** p < .01, ǂ p = .09 

 

DISCUSSION 

Stressful experiences are commonly associated with negative emotional states, yet the 

intensity and duration of these responses varies considerably between individuals. For some 

individuals, negative emotional states are relatively transient, whereas for others, negative mood 

states can persist and become progressively worse over time. Given the reciprocal relationship 

between cognition and emotion, increased attention has been directed towards understanding 

how fundamental cognitive control processes, including working memory, response inhibition, 

and attentional (mental) set-shifting, can serve to regulate emotional responses (Gotlib & 

Joormann, 2010; Joormann, 2010; Ochsner & Gross, 2005; Ochsner et al., 2012). In essence, 
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reduced cognitive control has been suggested to result in difficulties disengaging from negative 

cognitive content (e.g., thoughts or memories), leading to the maintenance and exacerbation of 

negative mood, and ultimately the emergence of depressive pathology (Joorman et al. 2007; 

Joorman, 2010). In support of these suggestions, we demonstrated that individual differences in 

cognitive flexibility, an ability considered to be the manifestation of multiple cognitive control 

processes, can influence the intensity and duration of negative emotional states following an 

acute psychosocial stressor. 

As expected, in the present study, the TSST was accompanied by an immediate increase 

in negative affect, although the intensity of this emotional response changed over a relatively 

brief period. As previously reported (Britton et al., 2012; Hellhammer & Schubert, 2011), among 

individuals who experienced the TSST, the intensity of negative affect diminished over the 

course of 40 minutes, to the point that the TSST and control group no longer differed in negative 

mood.  Positive affect, by contrast, did not differ between the stressor and control groups 

immediately and 40 minutes following the stressor (control) conditions.  

When faced with a stressful situation, the appraisal process plays a central role in the 

generation of an emotional responses (Lazarus, 2006; Lazarus & Folkman, 1984). Consistent 

with this view, immediately post-stressor, the TSST was appraised as more threatening and 

uncontrollable, and this in turn, was accompanied by an immediate increase in negative affect. 

However, immediately following the stressor, individuals with low cognitive control appraised 

the TSST as more threatening than those with high cognitive control, and greater perceived 

threat was related to increased negative affect. Similarly, individuals with low, but not high, 

cognitive resources interpreted the TSST as uncontrollable, which in turn, was accompanied by 

more pronounced negative affect. Indeed, the present findings parallel the evidence 
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demonstrating that the utilization of cognitive reappraisal, an emotion regulation strategy that is 

governed by multiple cognitive control processes, can serve to regulate negative emotional states 

(Buhle et al., 2014; Goldin et al., 2008; Ochsner & Gross, 2008) 

Interestingly, unlike the observed attenuation in negative affect over time, stressor 

appraisals appeared to remain relatively stable. At 40 minutes following the stressor, the TSST 

was still appraised as more threatening and uncontrollable than the control condition.  Initially, 

these findings might seem counterintuitive given the close relationship between appraisals and 

emotions (Lazarus, 2006), and thus, changes in negative affect would be expected to co-vary 

with stressor appraisals. Although the appraisal process plays an important role in the initial 

generation of emotions, the subsequent endorsement of certain coping or emotion regulation 

strategies can also influence the intensity and duration of an emotional response (Lazarus, 2006; 

Lazarus & Folkman, 1984; Nolen-Hoeksema, Wisco, & Lyubomirsky, 2008). For example, once 

a stressful situation has been appraised as threatening, which is likely to elicit an initial negative 

emotional response, the ensuing endorsement of rumination can maintain and exacerbate 

negative emotions (Nolen-Hoeksema et al., 2008). However, if the initial threat evaluation is 

followed by cognitive reappraisal (i.e., reinterpreting the meaning of a situation to either reduce 

negative emotion or increase positive emotions), the initial negative emotional response might 

dissipate over time (Gross, 2002).  

In support of this perspective, we observed that the relationship between stressor 

condition and negative affect 40 minutes following the stressor encounter was, once again, 

moderated by individual differences in cognitive control and resources. However, the nature of 

these moderating effects 40 minutes following the stressor were different than those observed 

immediately post-stressor. The TSST was still appraised as more threatening and uncontrollable 
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than the control condition 40 minutes following the stressor encounter. However, the relationship 

between heightened threat appraisals and negative affect was most pronounced among 

individuals with low cognitive control and cognitive resources. Likewise, greater perceived 

uncontrollability was only related to elevated negative affect among individuals with low, but not 

high, cognitive control. Moreover, as observed immediately post-stressor, individual differences 

in cognitive resources moderated the relation between stressor condition and uncontrollability, 

which in turn, as related to the maintenance of negative affect over time.  

In essence, the present findings suggest that individual differences in cognitive flexibility, 

including cognitive control and resources, can influence the intensity and duration of negative 

affect following an acute stressor. However, the processes through which this occurs might 

change over time following a stressful encounter. When first faced with a stressful event, 

differences in cognitive flexibility might influence how the stressor is initially appraised, which 

might then impact the immediate emotional response. Over time, however, individual differences 

in cognitive flexibility might serve to regulate the emotional states that were precipitated by the 

initial (negative) stressor appraisal.  

Together, the present findings are very much in line with the evidence suggesting that 

disturbances in cognitive control, through influences on emotion regulation, can result in the 

maintenance and exacerbation of negative emotional states, and increase the risk for dispersive 

pathology (Joorman, 2010). The present findings are also consistent with the view that the 

relation between reduced cognitive flexibility (including cognitive control and resources) and 

elevated depressive symptoms was mediated by unfavorable stressor appraisals as well as the 

endorsement of ineffective coping strategies.  
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In addition to the precipitation of negative mood states, stressors that elicited shame or 

anger are typically associated with increased levels of cortisol (Dickerson & Kemeny, 2004         

Rapopow et al., 2010). Similar to findings previously reported (Kirschbaum et al., 1993; 

Kudielka et al., 2007), individuals who had undergone the TSST displayed an increase of plasma 

cortisol levels, which, over the course of the experiment declined to the levels observed among 

those who were in the control condition. Moreover, the relationship between stressor condition 

and the intensity and duration of plasma cortisol responses was mediated by greater perceived 

uncontrollability. These findings parallel previous observations indicating that uncontrollable 

stressors, as opposed to those that were more controllable, were particularly effective in 

producing elevations in cortisol in humans and corticosterone in rodents (Dickerson & Kemeny, 

2004). These findings also suggest that the appraisal process, namely control appraisals, might 

play an important role in determining the intensity and duration of cortisol changes following an 

acute stressor in humans (Gaab et al., 2005). 

In the present investigation, differences in cognitive resources moderated the relation 

between stressor condition and plasma cortisol levels through perceptions of uncontrollability. 

The TSST was appraised as especially uncontrollable by individuals with low, but not high, 

cognitive resources, and this in turn, was accompanied by a larger and more prolonged plasma 

cortisol response. Although no previous studies have examined the contribution of cognitive 

flexibility to cortisol level changes in response to an acute stressor, the present findings parallel 

the evidence indicating that cognitive reappraisal, which is arguably a manifestation of cognitive 

flexibility, can influence psychological (e.g., emotions) as well as physiological responses to 

stressors (Denson et al., 2014; Gaab et al., 2003; Jamieson et al., 2012). The present findings are 

also in line with the evidence showing that rumination, which has also been linked to reduced 
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cognitive flexibility (Davis & Nolen-Hoeksema, 2000), predicted delayed cortisol recovery 

following a stressor (Strewart et al., 2013; Zoccola, Quas, & Yim, 2010; Zoccola, Dickerson, & 

Zaldivar, 2008) 

Limitations and conclusion 

Several limitations need to be considered when interpreting the findings of the present 

study. The number of participants in the study was modest, and thus did not allow for analyses of 

several potentially important moderating variables (e.g., gender). Further, the CFQ, which 

measured trait-like, as opposed to state, cognitive control and resources. As such, it was not 

possible to determine whether individuals with high or low cognitive control and resources 

engaged in the behaviours comprising these constructs (e.g., considered the stressor from 

multiple viewpoints, reappraised the stressor to reduce negative thoughts and emotions, and 

shifted their attention away from negative cognitive and emotional states) during and following 

the stressor encounter. Nevertheless, these findings parallel previous studies demonstrating that 

stable individual differences which can influence how an individual approaches stressful 

situations, including trait mindfulness, emotional intelligence, and resilience, can buffer the 

effects of the TSST on negative emotional states (Brown, Weinsten, & Creswell, 2012; 

Mikolajczak et al., 2007; Mikolajczak et al., 2010).  

Despite these limitations, the present findings support the growing body of evidence 

indicating that disturbances in cognitive control processes might contribute to exaggerated and 

sustained negative emotional and neuroendocrine responses that are typically elicited by 

stressors. From this perspective, it might be expected that enhancing cognitive control and 

flexibility might play an important role in promoting effective emotion regulation strategies, 

which can enhance resilience.  
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General Discussion 

According to cognitive theories of depression, certain cognitive styles, such as negative 

self-schemas (i.e., attitudes and beliefs) pertaining to the self, world, and future, as well as 

negative attributional/inferential tendencies, can influence risk of a depressive episode, 

especially in the presence of a negative life event (Abramson et al., 1989; Beck, 1991). These 

models have provided valuable insight into the cognitive content (e.g., a sense of worthlessness, 

hopelessness, and helplessness) that characterize depressive illness (Abramson et al., 1989; 

Beck, 1991), but much less is known regarding the cognitive processes which lead to the 

maintenance of negative cognitive states, and thus, sustained negative affect. In an attempt to 

address this question, efforts have been made to examine how disturbances in fundamental 

cognitive (executive) control processes, including selective attention, working memory, and 

inhibitory control, might contribute to sustained negative cognitions and emotions (Joormann, 

2010; Joormann & Gotlib, 2010). In this regard, reduced or impaired cognitive control has been 

associated with the inability to disengage from negative emotional information, potentially 

through the utilization of ineffective emotion regulation strategies, such as rumination, at the 

expense of cognitive reappraisal techniques (Joormann, 2010; Joormann & Gotlib, 2010). In 

extending this literature, the initial purpose of the present research was to investigate how 

cognitive flexibility, which is considered to be the expression of multiple cognitive control 

processes (Dajani & Uddin, 2015), can be affected by stressful events. 

A commonly held view is that when confronted with a stressful situation, “top-down” 

cognitive control functions (governed mainly by the prefrontal cortex; PFC) can be weakened, 

and “bottom-up” processes, mediated by the amygdala and basal ganglia, will predominate. The 

behavioural expression of this shift from top-down to bottom-up processing reflects a tendency 
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to engage in more reflexive and emotionally reactive behavioural responses as opposed to more 

self-regulatory and goal-oriented behavior (Arsten, 2009; Arsten et al., 2015). In support of this 

view, reduced or impaired PFC-dependent cognitive abilities (e.g., working memory, inhibition, 

and flexibility) have been observed following various stressor paradigms, whereas processes 

mediated by limbic regions (e.g., acquisition and consolidation of emotional information) were 

enhanced (Cahill et al., 2003; Hupbach & Fieman, 2012; Kuhlmann et al., 2005; Roozendraal et 

al., 2009; Schoofs et al., 2009; Stauble et al., 2013). However, other studies have painted a more 

complex picture, indicating that cognitive control processes might not always be impaired 

following a stressor and that, under certain circumstances, stressors might facilitate these abilities 

(Parker et al., 2005; Porcelli et al., 2008; Yeun et al., 2009). Consistent with this perspective, we 

observed (in Study 1) that an acute psychosocial stressor (i.e., the Trier Social Stress Test; TSST) 

was accompanied by enhanced cognitive flexibility, as reflected through set-shifting ability on 

the Wisconsin Card Sorting Test (WCST). 

The impact of stressful events on cognitive control functioning appears to be highly 

dependent upon the characteristics of the stressor that has been encountered (Arsten et al., 2009; 

Sandi, 2013). In the context of acute stressors, more severe and uncontrollable challenges 

typically provoked impaired cognitive control functioning (e.g., working memory) more readily 

than stressors of a mild and controllable nature (Arsten et al., 2009; Sandi, 2013). Moreover, in 

comparison to acute events, chronic stressor can have much more profound impacts on a broad 

range of cognitive abilities (Dias-Ferreria et al., 2009; Jett et al., 2017; Mika et al., 2012; 

Mizoguchi et al., 2000). Thus, it is possible that the enhancing effects on set-shifting 

performance observed in Study 1 might not have been apparent following a more severe or 

protracted stressor. 
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Individuals vary considerably in their behavioral (and emotional) responses to similar 

stressful situations, which might be related to differences in the way they appraise the 

characteristics of a stressor (Lazarus & Folkman, 1984). In fact, for this reason we focused on 

the stressor appraisal process throughout the present research, and hypothesized that this process 

might be essential for cognitive flexibility. Consistent with this perspective, in Study 1, we 

observed that enhanced set-shifting performance following the TSST was mediated by 

heightened perceived threat. Accordingly, we hypothesized that when confronted with a stressful 

situation, heightened (perceived) threat might serve to mobilize necessary cognitive (e.g., 

attention) resources required to adapt to a continuously changing environment, presumably 

owing to the engagement of prefrontal cortical neurons. We also suggested that upon being 

confronted by a threat, differences in perceived controllability over the situation might determine 

whether an individual engages in flexible or rigid behavioral strategies. In this regard, it was 

observed in Study 1 that perceived uncontrollability did not differ among individuals in the 

TSST and in the control condition, and might thus account for the stressor provoking enhanced 

rather than impaired set-shifting performance. Consistent with this view, it has been suggested 

that stressors of an uncontrollable nature might be more likely to impair PFC-mediated cognitive 

abilities than those which are controllable (Artsen, 2009). 

Depressive disorders have frequently been aligned with impaired cognitive flexibility, 

including set-shifting ability, which may stem from dysfunction of prefrontal cortical regions 

(Austin et al., 2001; Hammer & Ardal, 2009; Trivedi & Greer, 2014). In Study 1, the enhancing 

effects of the acute stressor on set shifting ability did not occur among individuals with elevated 

depressive symptoms. This observation is in line with the suggestion that depressed individuals 

might need to engage more cognitive (and neuronal) resources in order to function to the level of 



143 
 

non-depressed individuals, especially in cognitively demanding situations (Harvey et al., 2005; 

Matsuo et al., 2007; Walter et al., 2007). Placing such high demands on limited cognitive 

resources might result in their relatively rapid exhaustion of, ultimately diminishing cognitive 

functioning (Harvey et al., 2005). Following from this perspective, a loss of prefrontal/cognitive 

resources might explain account for depressed individuals’ tendency to engage in reflexive and 

emotionally reactive coping and emotion regulation strategies at the cost of more effective, goal-

oriented coping methods, including problem solving and cognitive reappraisal. 

Early life adversity, including traumatic life events, is among the strongest risk factors for 

depressive disorders (Heim & Nemeroff, 2001). However, the impact of these events on 

subsequent depressive risk can be modified, for better or for worse, by an individual’s genetic 

disposition (Heim & Binder, 2012). Several gene variants have been identified as potential risk 

factors for depression (Bet al., 2008; Caspi et al., 2003; Gatt et al., 2009; Heim et al., 2009), 

although the processes (cognitive, affective, or biological) through which each polymorphism 

contributes to depressive illness varies considerably (Hasler et al., 204). In the present research, 

we focused on the BDNF Val66Met polymorphism since this neurotrophic factor plays an 

important role in neuroplasticity (Cunha, 2010; Pang & Lu 2004; Poo, 2001) and was linked to 

elevated rumination, especially if early life stressors had been encountered (Beevers et al., 2009; 

Clasen et al., 2012; Gatt et al., 2009). Consistent with this view, the Met allele of this gene 

polymorphism was previously associated with rumination, especially in the backdrop of early 

life stressors (Beevers et al., 2009; Clasen et al., 2012; Gatt et al., 2009)  . As indicated earlier, 

this BDNF polymorphism moderated the relation between traumatic life events and cognitive 

flexibility, in that greater frequency of traumatic events was accompanied by reduced set-shifting 

performance, but only among individuals carrying the Met allele of this polymorphism. In light 
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of these findings, and those previously reported (D’Amore et al., 2013; Sakata et al., 2013), it 

was suggested that the Met allele of the BDNF gene (or disruptions in BDNF functioning) might 

specifically disrupt the ability to shift attention away from a previously, but no longer, 

appropriate behavioral strategy and towards one that is newly effective (i.e., cognitive 

flexibility). It was observed in the present investigation that the moderating effect of the BDNF 

genotype on set-shifting ability was dependent on the nature of the trauma experienced as well as 

the individual’s sex. Greater incidence of physical punishment was related to reduced set-shifting 

ability among males who carried the Met allele, but not among females with this genotype. 

However, more frequent emotional abuse was associated with decreased set-shifting among 

female Met carriers, but not male Met carriers. In contrast to these sex differences, greater 

frequency of general traumas (e.g., personal injury or illness, death of a loved one, and family 

disturbances) was associated with reduced set-shifting among both males and females who 

carried the Met allele. Collectively, these findings underscore the importance of considering the 

influence of gender differences when examining the impact of stressful events on cognitive and 

affective functioning, even in gene-association studies. Moreover, these data reinforce earlier 

findings concerning the sex-dependent influence of stressors on cognitive and emotional 

functioning, including the occurrence of depressive pathology (Hankin, Mermelstien, & Roesch, 

2007; Nolen-Hoeksema, 2001; Rudolph & Hammen, 1999; Stroud, Salovey, & Epel, 2002) 

Laboratory-based behavioral tasks designed to assess cognitive flexibility, including the 

WCST, have provided valuable insight into the nature of cognitive deficits exhibited among 

depressed individuals. To be sure, the use of the WCST has been critical in understanding the 

effects of an acute stressor on cognitive flexibility (Chapter 1) and the involvement of the BDNF 

Val66Met gene in this ability (Chapter 2). Yet, the utility of the WCST and other behavioral 
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measures can come with several limitations, particularly in clinical settings. The implementation 

of behavioral paradigms can be time consuming, difficult to score, and repeated use is subject to 

practice effects. As such, tracking changes in cognitive flexibility among depressed individuals 

over time and determining the effectiveness of certain treatment strategies might not be feasible 

in all settings. Behavioral measures might also not capture other the ways in which cognitive 

flexibility, or disturbances in this ability, is related to depressive disorders (Johnco, Wuthrich, & 

Rapee, 2014). For instance, as suggested throughout the present research, a defining 

characteristic of depressive pathology might by the inability to disengage from negative 

cognitive and emotional states (Joorman & Gotlib, 2010). Thus, a second aim of the present 

research was to develop a brief self-report measure of cognitive flexibility (the CFQ) that 

mirrored the flexibility assessed through behavioral tasks (e.g., shifting cognitive or attentional 

sets). In doing so, it was expected that the cognitive inflexibility measured through this test 

might provide further insight into the cognitive disturbances associated with depression. 

As described in Chapter 3, the CFQ comprises two distinct, yet overlapping, dimensions 

that assess processes (e.g., attention, appraisal, and coping) through which cognitive flexibility 

might be expressed in stressful situations. The cognitive control dimension of the CFQ addresses 

the extent to which an individual can control intrusive and repetitive (primarily negative) 

thoughts and emotions ordinarily elicited by a stressful situation. The second dimension of the 

CFQ, the cognitive resources dimension, assesses an individual’s ability to engage in a set of 

deliberate (effortful) behaviours that can facilitate an appropriate, or favorable, appraisal of a 

stressful situation and the flexible selection of a broad range of coping strategies. As 

demonstrated by the studies in Chapter 3, reduced cognitive flexibility, as measured by the CFQ, 

was consistently associated with elevated depressive symptoms, and was also related to 
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increased preservative thinking and rumination as well as reduced cognitive reappraisal and 

coping flexibility. Moreover, even after controlling for other measures (e.g., the cognitive 

flexibility inventory, the perseverative thinking questionnaire, and the emotion regulation 

questionnaire), the CFQ remained highly related to depressive symptoms, suggesting that this 

measure assesses processes linked to depression that are not contained within other self-report 

measures. In this regard, in Chapter 4 we demonstrated diminished cognitive flexibility, assessed 

by the CFQ, might contribute to sustained negative emotional and neuroendocrine responses 

following an acute stressor. Collectively, the findings presented in Chapters 3 and 4 suggested 

that the CFQ might be a promising and easy-to-use tool that can facilitate the understanding of 

cognitive processes relevant to depressive disorders. Certainly, however, additional research is 

needed, including the use of clinical samples of depression and a broader set of individuals, in 

order to determine the validity of the CFQ across multiple demographics and the factors (e.g., 

interventions) which might promote the processes measured this questionnaire. 

Limitations and conclusions 

As outlined in each of the chapters, the findings of the present research should be 

interpreted cautiously given several limitations which exist across each of the studies. In this 

regard, the studies included in the present research comprised relatively young and healthy 

undergraduate students. Given that stressors can have different effects across the life span 

(Lupien et al., 2009), and that cognitive functioning varies with age (Glisky, 2007), it might be 

informative to examine these relationships across different demographic factors. As well, the 

severity of depressive symptoms in the present series of studies was assessed using a self-report 

questionnaire in a student sample, which might not be relevant to a clinical sample. It would be 

of obvious value to consider the validity of the CFQ in the context of clinically depressed 
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individuals as well as in community samples. Furthermore, some of the studies (e.g., Chapters 1 

and 4) included in the present research consisted of relatively small samples. It was, therefore, 

not uniformly possible to examine potential individual differences (e.g., in relation to sex and 

age)in the observed relationships. This said, the purpose of Chapters 1 and 4 was to establish the 

fundamental effects of stressors on cognitive flexibility (Chapter 1) and how this flexibility 

might serve to regulate emotional and neuroendocrine responses following a stressor (Chapter 4). 

Thus, the findings in these chapters should be considered preliminary, although intended to 

inform larger scale projects that include an evaluation of individual differences. 

Despite these limitations, the present research generally supported the notion that 

disturbances in fundamental cognitive control processes and cognitive flexibility might 

contribute to the maintenance of negative emotional states (and, perhaps, neuroendocrine 

activation), thereby favoring the evolution of depressive illness (Gotlib & Joormann, 2010; 

Joorman &Gotlib, 2010). It is possible that targeting these cognitive control processes might be a 

useful preventative treatment strategy for depression. In support of this view, it has been 

demonstrated that cognitive control training, through computerized working memory tasks and 

mindfulness-based techniques, can reduce rumination and depressive symptoms as well as 

prevent the re-occurrence of depressive episodes among remitted individuals (Brunoni et al., 

2014; Chambers et al., 2008; Hoorelbeke et al., 2015). Cognitive training exercises might not 

only serve to enhance cognitive functioning, in general, resulting in greater occupational and 

social function functioning, but might also improve emotional regulation, much like physical 

exercise has frequently been proposed to do so (Bherer, Erickson, & Liu-Ambrose, 2013; 

Gomez-Pinilla & Hillman, 2013; Hogan, Mata, & Carstensen, 2013). Ultimately, the 
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development of methods to promote cognitive control as might be a useful tool to promoting 

positive mental health. 
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Appendix A: Measures 

Cognitive Flexibility Questionnaire – 26 item (CFQ-26) 

 

The purpose of this questionnaire is to determine what individuals generally think, feel, and do when 

experiencing stressful situations. Of course, you may respond differently depending on the situation, but 

think of what you usually do when you are under a lot of stress. Using the scale below, indicate the extent 

to which agree or disagree with the following statements. Please answer according to what you actually 

think/feel/do rather than what you think is the correct response.  

 

Strongly 

Disagree 

Disagree Slightly 

Disagree 

Neutral Slightly  

Agree 

Agree Strongly 

Agree 

1 2 3 4 5 6 7 

 

Generally, in stressful situations... 

1. I weigh many options before choosing how to 

take action. 

1         2         3       4        5         6        7 

 

2. I feel like I lose control over my thoughts and 

emotions. 

1         2         3       4        5         6        7 

3. Putting a positive spin on a bad experience 

comes fairly easy to me. 

1         2         3       4        5         6        7 

4. I approach the situation from multiple angles. 1         2         3       4        5         6        7 

5. It’s difficult for me to let go of intrusive 

thoughts or emotions. 

1         2         3       4        5         6        7 

6. I consider the situation for multiple 

viewpoints before responding. 

1         2         3       4        5         6        7 

7. I take the time to think of several ways to best 

cope with the situation before acting. 

1         2         3       4        5         6        7 

8. I find it easy to set-aside unpleasant thought 

or emotions. 

1         2         3       4        5         6        7 

9. It is easy for me to ignore distracting 

thoughts. 

1         2         3       4        5         6        7 

10. I can easily think of multiple coping options 

before deciding how to respond. 

1         2         3       4        5         6        7 

11. I take the time to see things from different 

perspectives before reacting. 

 

 

1         2         3       4        5         6        7 
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12. I get easily distracted by upsetting thoughts or 

feelings. 

1         2         3       4        5         6        7 

13. It’s hard for me to ignore negative emotions 

once they have been provoked. 

1         2         3       4        5         6        7 

14. I take the time to think of more than one way 

to resolve the problem 

1         2         3       4        5         6        7 

15. I control my thoughts and feelings by putting 

the situation in context. 

1         2         3       4        5         6        7 

16. I can remain in control over my thoughts and 

emotions. 

1         2         3       4        5         6        7 

17. I can easily suppress upsetting memories. 1         2         3       4        5         6        7 

18. It is easy for me to shift my attention to other 

things if I am upset. 

1         2         3       4        5         6        7 

19. I find it easy to look for something positive, 

even when I am stressed. 

1         2         3       4        5         6        7 

20. I have a hard time managing my emotions. 1         2         3       4        5         6        7 

21. I control negative thoughts and emotions by 

modifying the way I think about the situation. 

1         2         3       4        5         6        7 

22. My thoughts and emotions interfere with my 

ability to concentrate. 

1         2         3       4        5         6        7 

23. It is easy for me to reassess a negative 

experience into a positive one. 

1         2         3       4        5         6        7 

24. I manage my thoughts or feelings by 

reframing the situation. 

1         2         3       4        5         6        7 

25. It’s hard for me to shift my attention away 

from negative thoughts or feelings. 

1         2         3       4        5         6        7 

26. It’s hard for me to put things in perspective 

when I’m upset. 

1         2         3       4        5         6        7 
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Cognitive Flexibility Questionnaire – 44 item (CFQ-44) 

The purpose of this questionnaire is to determine what individuals generally think, feel, and do when 

experiencing stressful situations. Of course, you may respond differently depending on the situation, but 

think of what you usually do when you are under a lot of stress. Using the scale below, indicate the extent 

to which agree or disagree with the following statements. Please answer according to what you actually 

think/feel/do rather than what you think is the correct response.  

Strongly 

Disagree 

Disagree Slightly 

Disagree 

Neutral Slightly  

Agree 

Agree Strongly 

Agree 

1 2 3 4 5 6 7 

 

Generally, in stressful situations... 

1. I weigh out many options before choosing 

how to take action.  

1         2         3       4        5         6        7 

2. I can’t focus on anything when I am upset.  1         2         3       4        5         6        7 

3. It’s hard to think of different ways of dealing 

with the situation 

1         2         3       4        5         6        7 

4. I control my thoughts and feelings by putting 

the situation in context. 

1         2         3       4        5         6        7 

5. I anticipate the consequences of my actions 

before acting.   

1         2         3       4        5         6        7 

6. I can remain in control over my thoughts and 

emotions.  

1         2         3       4        5         6        7 

7. It’s difficult let go of intrusive thoughts or 

emotions. 

1         2         3       4        5         6        7 

8. It’s hard for me to put things in perspective 

when I’m upset. 

1         2         3       4        5         6        7 

9. My thoughts and emotions become too much 

to deal with. 

1         2         3       4        5         6        7 

10. I have a hard time managing my emotions. 1         2         3       4        5         6        7 

11. I take the time to see things from different 

perspectives before reacting. 

1         2         3       4        5         6        7 

12. I keep playing the situation over and over 

again in my head 

1         2         3       4        5         6        7 
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13. I consider the situation for multiple 

viewpoints before responding. 

1         2         3       4        5         6        7 

14. I feel like I lose control over my thoughts and 

emotions.  

1         2         3       4        5         6        7 

15. It’s hard for me to shift my attention away 

from negative thoughts or feelings.  

1         2         3       4        5         6        7 

16. I find it easy to look for something positive, 

even when I am stressed. 

1         2         3       4        5         6        7 

17. I control negative thoughts and emotions by 

modifying the way I think about the situation.  

1         2         3       4        5         6        7 

18. I get rid of negative thinking by re-evaluating 

the situation. 

1         2         3       4        5         6        7 

19. I think of a plan of what to do best before 

acting. 

1         2         3       4        5         6        7 

20. It is easy for me to ignore distracting 

thoughts. 

1         2         3       4        5         6        7 

21. It’s hard for me to ignore negative emotions 

once they have been provoked. 

1         2         3       4        5         6        7 

22. I can think of multiple coping options before 

deciding how to respond. 

1         2         3       4        5         6        7 

23. I look for many strategies of dealing with the 

situation. 

1         2         3       4        5         6        7 

24. I get rid of negative emotions by changing the 

way I think about the situation.  

1         2         3       4        5         6        7 

25. I play out the consequences of various actions 

before choosing the best one.  

1         2         3       4        5         6        7 

26. I get easily distracted by upsetting thoughts 

or feelings. 

1         2         3       4        5         6        7 

27. I approach the situation from multiple angles. 1         2         3       4        5         6        7 

28. My thoughts and emotions interfere with my 

ability to concentrate. 

1         2         3       4        5         6        7 

29. I take the time to think of more than one way 

to resolve the problem. 

1         2         3       4        5         6        7 
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30. It is easy for me to shift my attention to other 

things if I am upset. 

1         2         3       4        5         6        7 

31. I can easily deal with my thoughts and 

feelings. 

1         2         3       4        5         6        7 

32. I play out the situation in my mind before 

responding. 

1         2         3       4        5         6        7 

33. I manage my thoughts or feelings by 

reframing the situation.  

1         2         3       4        5         6        7 

34. I find it difficult to think of many options for 

resolving the situation. 

1         2         3       4        5         6        7 

35. The same thoughts keep going through my 

mind again and again. 

1         2         3       4        5         6        7 

36. I can’t stop dwelling on my feelings. 1         2         3       4        5         6        7 

37. My thoughts repeat themselves over and over 

again. 

1         2         3       4        5         6        7 

38. Putting a positive spin on a bad experience 

comes fairly easy to me.    

1         2         3       4        5         6        7 

39. I have difficulty controlling my thoughts and 

emotions.  

1         2         3       4        5         6        7 

40. I can’t think about anything else except for 

the situation.  

1         2         3       4        5         6        7 

41. I find it easy to set-aside unpleasant thought 

or emotions.  

1         2         3       4        5         6        7 

42. It is easy for me to reassess a negative 

experience into a positive one.  

1         2         3       4        5         6        7 

43. I can easily to suppress upsetting memories.  1         2         3       4        5         6        7 

44. I take the time to think of several ways to best 

cope with the situation before acting. 

1         2         3       4        5         6        7 
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Stress Appraisal Measure (SAM) – for studies 1 and 4 

This questionnaire is concerned with your thoughts about various aspects of the situation you have 

just experienced. Specifically, the employment task. There are no right or wrong answers. Please 

respond according to how you view this situation right NOW. Please answer ALL questions. 

Answer each question by CIRCLING the appropriate number corresponding to the following scale. 

 

                         1                          2                           3                           4                             5 

             Not at all                 Slightly                 Moderately             Considerably           Extremely 

 

 

 1. Was this a totally hopeless situation?                                                1         2        3        4       5 

 2. Did this situation create tension in me?                                             1         2        3        4       5 

 3. Was the outcome of this situation uncontrollable by anyone?          1         2        3        4       5 

 4. Was there someone or some agency you can turn to for  

     help if I need it?              1         2        3        4       5 

 5. Did this situation make you feel anxious?       1         2        3        4       5 

 6. Did this situation have important consequences for you?     1         2        3        4       5 

 7. Was this going to have a positive impact on you?                           1         2        3        4       5 

 8. How eager were you to tackle this problem?                                   1         2        3        4       5 

 9. How much will you be affected by the outcome of this situation?  1         2        3        4       5 

10. To what extent can you become a stronger person because  

      of this  problem?                      1         2        3        4       5 

11. Will the outcome of this situation be negative?                              1         2        3        4       5 

 12. Did you have the ability to do well in this situation?                     1         2        3        4       5 

13. Did this situation have serious implications for you?                 1         2        3        4       5 
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14. Did you have what it takes to do well in this situation?               1         2        3        4       5 

15. Was there help available to you for dealing with this problem?  1         2        3        4       5 

16. Did this situation tax or exceed your coping resources?              1         2        3        4       5 

17. Are there sufficient resources available to help you in dealing?  1         2        3        4       5 

18. Is this beyond anyone’s power to do anything about this  

      situation?           1         2        3        4       5 

 19. To what extent were you excited thinking about the 

       outcome of this situation?      1         2        3        4       5 

20. How threatening is this situation?                                       1         2        3        4       5 

 21. Is the problem unresolvable by anyone?                            1         2        3        4       5 

22. Will you be able to overcome the problem?                       1         2        3        4       5 

 23. Is there anyone who can help you manage the problem?    1         2        3        4       5 

24. To what extent did you perceive this situation as stressful?         1         2        3        4       5 

25. Did you have the skills necessary to achieve a successful  

      outcome to this situation?      1         2        3        4       5 

24. To what extent did this event require coping efforts  

on your part?        1         2        3        4       5 

27. Did this situation have long-term consequences for you?           1         2        3        4       5 

28. Is this going to have a negative impact on you?                          1         2        3        4       5 
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Stress Appraisal Measure (SAM) – for study 3C 

 
This questionnaire is concerned with your thoughts about various aspects of the situation identified 

previously. There are no right or wrong answers. Please respond according to how you view this situation 

right NOW. Please answer ALL questions. Answer each question by CIRCLING the appropriate number 

corresponding to the following scale. 

 

                         1                          2                           3                           4                             5 

             Not at all                 Slightly                 Moderately             Considerably           Extremely 

 

 

 1. Is this a totally hopeless situation?                                                         1         2        3        4       5 

 

 2. Does this situation create tension in me?                                               1         2        3        4       5 

 

 3. Is the outcome of this situation uncontrollable by anyone?                  1         2        3        4       5 

 

 4. Is there someone or some agency I can turn to for help if I need it?     1         2        3        4       5 

 

 5. Does this situation make me feel anxious?    1         2        3        4       5 

 

 6. Does this situation have important consequences for me?  1         2        3        4       5 

 

 7. Is this going to have a positive impact in me?                            1         2        3        4       5 

 

 8. How eager am I to tackle this problem?                                               1         2        3        4       5 

  

 9. How much will I be affected by the outcome of this situation?        1         2        3        4       5 

 

10. To what extent can I become a stronger person because of this  

     problem?         1         2        3        4       5 

 

11. Will the outcome of this situation be negative?                                    1         2        3        4       5 

  

12. Do I have the ability to do well in this situation?                                   1         2        3        4       5 

 

13. Does this situation have serious implications for me?                 1         2        3        4       5 

 

14. Do I have what it takes to do well in this situation?                     1         2        3        4       5 

 

15. Is there help available to me for dealing with this problem?       1         2        3        4       5 

 

16. Does this situation tax or exceed my coping resources?           1         2        3        4       5 

 

17. Are there sufficient resources available to help me in dealing?       1         2        3        4       5 

 

18. Is this beyond anyone’s power to do anything about this situation?    1         2        3        4       5 

  

 

19. To what extent am I excited thinking about the outcome of this  



213 
 

      situation?         1         2        3        4       5 

 

20. How threatening is this situation?                                        1         2        3        4       5 

  

21. Is the problem unresolvable by anyone?                            1         2        3        4       5 

 

22. Will I be able to overcome the problem?                        1         2        3        4       5 

  

23. Is there anyone who can help me manage the problem?     1         2        3        4       5 

 

24. To what extent do I perceive this situation as stressful?        

1         2        3        4       5 

 

25. Do I have the skills necessary to achieve a successful outcome to  

     this situation?        1         2        3        4       5 

 

26. To what extent does this event require coping efforts on my part?  1         2        3        4       5 

 

27. Does this situation have long-term consequences for me?               1         2        3        4       5 

   

28. Is this going to have a negative impact on me?                        1         2        3        4       5 
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Positive and negative Affect Schedule 20 item (PANAS-20) 

This scale consists of a number of words that describe different feelings and emotions. Read each 

item and then list the number from the scale below next to each word.  

 

Indicate to what extent you feel this way right now. 

 

Very Slightly or 

Not at All 

A Little Moderately Quite a Bit Extremely 

1 2 3 4 5 

 

Interested 1 2 3 4 5 

Distressed 1 2 3 4 5 

Excited 1 2 3 4 5 

Upset 1 2 3 4 5 

Strong 1 2 3 4 5 

Guilty 1 2 3 4 5 

Scared  1 2 3 4 5 

Hostile 1 2 3 4 5 

Enthusiastic 1 2 3 4 5 

Proud 1 2 3 4 5 

Irritable 1 2 3 4 5 

Alert 1 2 3 4 5 

Ashamed 1 2 3 4 5 

Inspired 1 2 3 4 5 

Nervous 1 2 3 4 5 

Determined 1 2 3 4 5 

Attentive 1 2 3 4 5 

Jittery 1 2 3 4 5 

Active 1 2 3 4 5 

Afraid 1 2 3 4 5 
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Positive and Negative Affect Schedule – Expanded Version (PANAS-X) 

 

Using the rating scale beside each item, please indicate how much each adjective describes how 

you feel at the moment. There are no right or wrong answers, we just want you to be as honest 

as possible in indicating how you’re feeling right now. 

 

Active  Not at all 0 1 2 3 4 5 6 Extremely 

Afraid Not at all 0 1 2 3 4 5 6 Extremely 

Alert Not at all 0 1 2 3 4 5 6 Extremely 

Angry Not at all 0 1 2 3 4 5 6 Extremely 

Annoyed Not at all 0 1 2 3 4 5 6 Extremely 

Anxious Not at all 0 1 2 3 4 5 6 Extremely 

Ashamed Not at all 0 1 2 3 4 5 6 Extremely 

Attentive Not at all 0 1 2 3 4 5 6 Extremely 

Confused Not at all 0 1 2 3 4 5 6 Extremely 

Contempt Not at all 0 1 2 3 4 5 6 Extremely 

Depressed Not at all 0 1 2 3 4 5 6 Extremely 

Determined Not at all 0 1 2 3 4 5 6 Extremely 

Disdain Not at all 0 1 2 3 4 5 6 Extremely 

Disgust Not at all 0 1 2 3 4 5 6 Extremely 

Distressed Not at all 0 1 2 3 4 5 6 Extremely 

Embarrassed Not at all 0 1 2 3 4 5 6 Extremely 

Enraged Not at all 0 1 2 3 4 5 6 Extremely 

Enthusiastic Not at all 0 1 2 3 4 5 6 Extremely 

Excited Not at all 0 1 2 3 4 5 6 Extremely 

Frustrated Not at all 0 1 2 3 4 5 6 Extremely 

Guilty Not at all 0 1 2 3 4 5 6 Extremely 

Happy  Not at all 0 1 2 3 4 5 6 Extremely 

Helpless Not at all 0 1 2 3 4 5 6 Extremely 
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Hostile  Not at all 0 1 2 3 4 5 6 Extremely 

Humiliated Not at all 0 1 2 3 4 5 6 Extremely 

Indifferent Not at all 0 1 2 3 4 5 6 Extremely 

Infuriated Not at all 0 1 2 3 4 5 6 Extremely 

Inspired Not at all 0 1 2 3 4 5 6 Extremely 

Interested Not at all 0 1 2 3 4 5 6 Extremely 

Irritable Not at all 0 1 2 3 4 5 6 Extremely 

Jittery  Not at all 0 1 2 3 4 5 6 Extremely 

Nervous Not at all 0 1 2 3 4 5 6 Extremely 

Proud Not at all 0 1 2 3 4 5 6 Extremely 

Regretful Not at all 0 1 2 3 4 5 6 Extremely 

Responsible Not at all 0 1 2 3 4 5 6 Extremely 

Sad Not at all 0 1 2 3 4 5 6 Extremely 

Scared Not at all 0 1 2 3 4 5 6 Extremely 

Strong Not at all 0 1 2 3 4 5 6 Extremely 

Unhappy Not at all 0 1 2 3 4 5 6 Extremely 

Upset Not at all 0 1 2 3 4 5 6 Extremely 

Worried          Not at all        0       1        2        3        4        5        6      Extremely 
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Beck Depression Inventory (BDI) 

On this questionnaire are groups of statements.  Please read the entire group of statements in each category.  

Then pick out ONE statement in that group which best describes the way you feel. Check off the number 

beside the statement you have chosen. 

 

 

1. ___ 0  =  I do not feel sad 

      ___ 1   =  I feel sad or blue 

      ___ 2a =  I am blue or sad all of the time and I can’t snap out of it 

 ___ 2b =  I am so sad or unhappy that it is very painful 

      ___ 3   =  I am so sad or unhappy that I can’t stand it 

 

2.   ___ 0    =  I am not particularly pessimistic or discouraged about the future 

      ___ 1    =  I feel discouraged about the future 

      ___ 2a  =  I feel I have nothing to look forward to 

 ___ 2b  =  I feel I won't every get over my troubles 

      ___ 3    =  I feel that the future is hopeless and things cannot improve  

 

3.   ___ 0    =  I do not feel like a failure 

      ___ 1    =  I feel I have failed  more than the average person  

 ___ 2a  =  I feel I have accomplished very little that is worthwhile or that means anything 

      ___ 2b  =  As I look back on my life, all I can see is a lot of failures 

      ___ 3    =  I feel I am a complete failure as a person  

 

4. ___ 0   =  I am not particularly dissatisfied 

___ 1a =  I feel bored most of the time 

      ___ 1b =  I don’t enjoy things the way I used to 

      ___ 2   =  I don’t get satisfaction out of anything anymore 

      ___ 3   =  I am dissatisfied with everything 

 

5.   ___ 0   =  I don’t feel particularly guilty 

      ___ 1   =  I feel bad or unworthy a good part of the time  

      ___ 2a =  I feel quite guilty 

      ___ 2b =  I feel bad or unworthy practically of the time now 

      ___ 3   =  I feel as though I am very bad or worthless 

 

6.   ___ 0   =  I don't feel I am being punished 

      ___ 1   =  I have a feeling that something bad may happen to me  

      ___ 2   =  I feel I am being punished or will be punished 

      ___ 3a =  I feel I deserve to be punished 

      ___ 3b =  I want to be punished 

7.   ___ 0    =  I don’t feel disappointed in myself 

      ___ 1a  =  I am disappointed in myself 

      ___ 1b  =  I don't like myself  
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      ___ 2    =  I am disgusted with myself 

      ___ 3    =  I hate myself 

 

8.   ___ 0     =  I do not feel I am any worse than anybody else 

      ___ 1     =  I am very critical of myself for my weaknesses or mistakes  

 ___ 2a   =  I blame myself for everything that goes wrong 

      ___ 2b   =  I feel I have many bad faults 

 

9. ___ 0   = I don’t have thoughts of harming myself  

___ 1   = I have thoughts of harming myself but I would not carry them out 

      ___ 2a = I feel I would be better off dead 

      ___ 2b = I have definite plans about committing suicide              

      ___ 2c = I feel my family would be better off if I were dead  

      ___ 3   = I would kill myself if I could 

 

10. ___ 0  =  I don't cry anymore than usual  

      ___ 1  =  I cry more now than I used to 

      ___ 2  =  I cry all the time now.  I can't stop it 

      ___ 3  =  I used to be able to cry but now I can't cry at all even though I want to  

 

11. ___ 0  =  I am no more irritable than usual  

      ___ 1  =  I am more irritable than usual 

      ___ 2  =  I am much more irritable than usual  

      ___ 3  =  I am irritable all the time  

 

12. ___ 0  =  I have not lost interest in other people  

      ___ 1  =  I am less interested in other people than I used to be 

      ___ 2  =  I have lost most of my interest in other people and I have little feeling for them 

      ___ 3  =  I have lost all my interest in other people  and don’t care about them at all  

 

13. ___ 0  =  I make decisions about as well as ever 

      ___ 1  =  I am less sure of myself now and try to put off making decisions  

      ___ 2  =  I can't make decisions anymore without help 

      ___ 3  =  I can’t make decisions at all anymore  

 

14. ___ 0  =  I don’t feel I look any worse than I used to 

      ___ 1  =  I am worried that I am looking old or unattractive  

      ___ 2  =  I feel that there are permanent changes in my appearance and they make me               

                     look unattractive 

      ___ 3  =  I feel that I am ugly or repulsive looking 

 

15. ___ 0   = I can work about as well as before  

      ___ 1a = It takes extra effort to get started at doing something  

      ___ 1b = I don't work as well as I used to 

      ___ 2  =  I have to push myself very hard to do anything 

      ___ 3  =  I can’t do any work at all 
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16. ___ 0  =  I can sleep as well as usual  

      ___ 1  =  I wake up more tired in the morning than I used to 

      ___ 2  =  I wake up 1-2 hours earlier than usual and find it hard to get back to sleep 

      ___ 3  =  I wake up early every day and can't get more than 5 hours sleep 

 

17. ___ 0  =  I don’t get any more tired than usual  

      ___ 1  =  I get tired more easily than I used to 

      ___ 2  =  I get tired from doing anything 

      ___ 3  =  I get too tired to do anything 

 

18a.  ___ 0  =  My appetite is no worse than usual  

        ___ 1  =  My appetite is not as good  as it used to be  

        ___ 2  =  My appetite is much worse now 

        ___ 3  =  I have no appetite at all any more  

 

18b. ___ 0  =  I am not eating more than usual 

        ___ 1  =  I am eating a little more than usual 

        ___ 2  =  I am eating somewhat more than usual 

        ___ 3  =  I am eating a lot more than usual 

 

18c. ___ 0  =  I have had no change in food preferences lately  

        ___ 1  =  I have been craving more carbohydrates (starches or sweets lately) 

        ___ 2  =  I have had irresistible craving for sweets and starches lately 

       

19a. ___ 0  =  I haven't lost much weight, if any, lately  

        ___ 1  =  I have lost more than 5 pounds  

        ___ 2  =  I have lost more than 10 pounds 

        ___ 3  =  I have lost more than 15 pounds 

 

19b. ___ 0  =  I have not gained any weight lately  

        ___ 1  =  I have gained more than 5 pounds  

        ___ 2  =  I have gained more than 10 pounds 

        ___ 3  =  I have gained more than 15 pounds 

 

 

 

 

 

20. ___ 0  =  I am no more concerned about my health than usual  

      ___ 1  =  I am concerned about aches and pains or upset stomach or constipation or other 

                     unpleasant feelings in my body  

      ___ 2  =  I am so concerned with how I feel or what I feel that it's hard to think of  much else 

      ___ 3  =  I am completely absorbed in what I feel 

 

21. ___ 0  =  I have not noticed any recent change in my interest in sex  

      ___ 1  =  I am less interested in sex than I used to be  

      ___ 2  =  I am much less interested in sex now 
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      ___ 3  =  I have lost interest in sex completely 

 

22. ___ 0  =  I have not had any increase in nightly sleep length lately  

      ___ 1  =  I have had at least 1-hour increase in sleep length 

      ___ 2  =  I have had at least 2-hour increase in sleep length 

      ___ 3  =  I have had at least 3-hour increase in sleep length 

 

My average nightly sleep length in the past week is: ______ hours 

 

23. ___ 0  =  I am not feeling more fatigued than usual  

      ___ 1  =  I feel more fatigued than usual lately, but it does not interfere with my daily   

                     functioning 

      ___ 2  =  I feel more fatigued than usual lately, and it interferes somewhat with my daily   

                     functioning 

      ___ 3  =  I feel more fatigued than usual lately, and it significantly interferes with my daily  

                     functioning 

 

24. ___ 0  =  I have not had any mood swings or slumps lately 

      ___ 1  =  I have had some mood swings or slumps lately but very minor 

      ___ 2  =  I have had more mood swings or slumps than usual 

      ___ 3  =  I have had severe mood swings or slumps lately 
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Early Trauma Inventory – Short Report (ETI-SR) 

Most people have experienced a traumatic event at some point in their life. For this survey, we are 

interested in the types of traumatic events that you may have experienced, and how old you were 

when you experienced it. For each question, please indicate how many times you have experienced 

the event (if at all), and at what age range, by circling the appropriate number.  

 

Part 1. General Traumas 

1. Were you ever exposed to a life-threatening natural disaster? 

 
Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

2. Were you involved in a serious accident? 

 
Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

3. Did you ever suffer a serious personal injury or illness? 

 
Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 
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Age 18 + 

 

0 

Never 

 

1 

Once 

 

2 

2-3 times 

 

3 

4-5 times 

 

4 

6-10 

times 

 

5 

More than 10 times 

4. Did you ever experience the death or serious illness of a parent or a primary caretaker? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

5. Did you experience the divorce or separation of your parents? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

6. Did you experience the death or serious injury of a sibling? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

7. Did you ever experience the death or serious injury of a friend? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 5 

More than 10 times 
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6-10 

times 

 

Age 6 to 12  

 

0 

Never 

 

1 

Once 

 

2 

2-3 times 

 

3 

4-5 times 

 

4 

6-10 

times 

 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

8. Did you ever witness violence towards others, including family members? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

9. Did anyone in your family ever suffer from mental or psychiatric illness or have a 

“breakdown”? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

 

10. Did your parents or primary caretaker have a problem with alcoholism or drug abuse? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 1 2 3 4 5 
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Never Once 2-3 times 4-5 times 6-10 

times 

More than 10 times 

 

Age 18 + 

 

0 

Never 

 

1 

Once 

 

2 

2-3 times 

 

3 

4-5 times 

 

4 

6-10 

times 

 

5 

More than 10 times 

 

11. Did you ever see someone murdered? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

 

 

Part 2: Physical Punishment 

1. Were you ever slapped in the face with an open hand? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

2. Were you ever burned with hot water, a cigarette or something else? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 
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Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

3.Were you ever punched or kicked? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

4. Were you ever hit with an object that was thrown at you? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

5.Were you ever pushed or shoved? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 
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Part 3: Emotional Abuse 

1. Were you often put down or ridiculed? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

2. Were you often ignored or made to feel that you didn’t count? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

3. Were you often told you were no good? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

4. Most of the time were you treated in a cold, uncaring way or made to feel like you were not 

loved? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 
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Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

5. Did your parents or caretakers often fail to understand you or your needs? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

 

Part 4: Sexual Events 

1. Were you ever touched in an intimate or private part of your body (e.g. breast, thighs, genitals) 

in a way that surprised you or made you feel uncomfortable? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

2. Did you ever experience someone rubbing their genitals against you? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 1 2 3 4 5 
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Never Once 2-3 times 4-5 times 6-10 

times 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

3. Were you ever forced or coerced to touch another person in an intimate or private part of their 

body? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

4. Did anyone ever have genital sex with you against your will? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

5. Were you ever forced or coerced to perform oral sex on someone against your will? 

 

Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

 

6. Were you ever forced or coerced to kiss someone in a sexual rather than an affectionate way? 
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Age 0 to 5  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 6 to 12  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 13 to 18  0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 

Age 18 + 0 

Never 

1 

Once 

2 

2-3 times 

3 

4-5 times 

4 

6-10 

times 

5 

More than 10 times 
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State-Trait Anxiety Inventory (STAI) 

DIRECTIONS: A number of statements which people have used to describe themselves are given below.  

Read each statement and then circle the number to the right of the statement to indicate how you feel right 

now, that is, at this moment.  There are no right or wrong answers.  Do not spend too much time on any one 

statement but give the answer which seems to describe your present feelings best. 

Not at all Somewhat so Moderately so Very much 

1 2 3 4 

   

1.  I feel calm …………………………… 1 2 3 4 

2.  I feel secure …………………………… 1 2 3 4 

3.  I am tense …………………………… 1 2 3 4 

4.  I feel strained …………………………… 1 2 3 4 

5.  I feel at ease …………………………… 1 2 3 4 

6.  I feel upset …………………………… 1 2 3 4 

7.  I am presently worrying over possible……. 1 2 3 4 

                          misfortunes. 

8.  I feel satisfied…………………………… 1 2 3 4 

9.  I feel frightened…………………………… 1 2 3 4 

10.  I feel comfortable ……………………… 1 2 3 4 

11.  I feel self-confident……………………… 1 2 3 4 

12.  I feel nervous…………………………… 1 2 3 4 

13.  I am jittery …………………………… 1 2 3 4 

14.  I feel indecisive…………………………… 1 2 3 4 

15.  I am relaxed …………………………… 1 2 3 4 

16.  I feel content…………………………… 1 2 3 4 

17.  I am worried…………………………… 1 2 3 4 

18.  I feel confused…………………………… 1 2 3 4 

19.  I feel steady …………………………… 1 2 3 4 

20.  I feel pleasant…………………………… 1 2 3 4 
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Ruminative Responses Scale (RRS) 
 

Using the scale provided choose the corresponding numerical representation that best describes your own 

general attitude and feelings when faced with problems.  Please fill in the appropriate number in the space 

provided next to each question.  

 1 2 3 4 

 Almost Sometimes Often Almost   

 Never   Always 

 

Please indicate what you generally do, not what you think you should do.  

When you encounter problems, you: 

   1.  think about how alone you feel      

  2.  think "I won't be able to do my job if I don't snap out of this."                              

______        3. think about your feelings of fatigue and achiness       

   4. think about how hard it is to concentrate         

   5. think “What am I doing to deserve this?”        

   6. think about how passive and unmotivated you feel       

   7. analyze recent events to try to understand why you are depressed     

   8. think about how you don't seem to feel anything anymore      

   9. think "Why can't I get going?"          

   10. think “Why do I always react this way?”        

   11. go away by yourself and think about why you feel this way      

   12. write down what you are thinking and analyze it       

   13. think about a recent situation, wishing it had gone better      

   14. think "I won't be able to concentrate if I keep feeling this way."                  

   15. think “Why do I have problems other people don’t have?”      

   16. think “Why can’t I handle things better?”        
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   17. think about how sad you feel          

   18. think about all your shortcomings, failings, faults, mistakes      

   19. think about how you don't feel up to doing anything        

   20. analyze your personality to try to understand why you are depressed    

   21. go someplace alone to think about your feelings       

_______ 22. think about how angry you are with yourself    
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Emotion Regulation Questionnaire (ERQ)  

 

 

Instructions and Items  

 

We would like to ask you some questions about your emotional life, in particular, how you control (that is, regulate 

and manage) your emotions. The questions below involve two distinct aspects of your emotional life. One is your 

emotional experience, or what you feel like inside. The other is your emotional expression, or how you show your 

emotions in the way you talk, gesture, or behave. Although some of the following questions may seem similar to one 

another, they differ in important ways. For each item, please answer using the following scale:  

 

 

 

1-----------------2------------------3------------------4------------------5------------------6------------------7 

Strongly disagree                                                neutral                                                           Strongly agree 

 

 

 

 

1. ____ When I want to feel more positive emotion (such as joy or amusement), I change what I’m thinking about.  

2. ____ I keep my emotions to myself.  

3. ____ When I want to feel less negative emotion (such as sadness or anger), I change what I’m thinking about.  

4. ____ When I am feeling positive emotions, I am careful not to express them.  

5. ____ When I’m faced with a stressful situation, I make myself think about it in a way that helps me stay calm.  

6. ____ I control my emotions by not expressing them.  

7. ____ When I want to feel more positive emotion, I change the way I’m thinking about the situation.  

8. ____ I control my emotions by changing the way I think about the situation I’m in.  

9. ____ When I am feeling negative emotions, I make sure not to express them.  

10. ____ When I want to feel less negative emotion, I change the way I’m thinking about the situation. 
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Coping Flexibility Questionnaire (COFLEX)  

People may be faced with changes in their lives: difficult or stressful situations and wishes or 

goals which cannot be realized as they would prefer. How people cope with these changes differs 

from one individual to the other. Below you will find statements of how individuals cope with 

these changes and deal with difficulties. Please indicate to which extent these statements apply to 

you by ticking the first answer that comes to mind. 

 

When confronted with an important problem 

                                                                             

 Seldom 

or 

never 

Sometimes Often Almost 

always 

 

1. I can easily change my approach if necessary  1 2 3 4 

2. I think of different options when a solution is not 

successful  

1 2 3 4 

3. I immediately change my approach if a certain 

approach fails  

1 2 3 4 

4. I adjust my strategy as soon as I notice that my 

approach fails  

1 2 3 4 

5. I think about the effort it will to take to achieve a 

certain goal  

1 2 3 4 

6. I have enough strategies to deal with the problem  1 2 3 4 

7. I am flexible in my approach towards a problem  1 2 3 4 

8. I question myself what is really important to me  1 2 3 4 

9. I have enough different options to quickly solve a 

problem  

1 2 3 4 

10. I usually take some time to think about what I am 

going to do  

1 2 3 4 

11. I question myself whether my approach to the 

problem is the best solution  

1 2 3 4 

12. I find it is a challenge to adapt to changing 

circumstances  

1 2 3 4 

13. I easily think of a different approach that suits the 

changing situation 

1 2 3 4 
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Perseverative Thinking Questionnaire (PTQ) 

 

In this questionnaire, you will be asked to describe how you typically think about negative 

experiences or problems. Please read the following statements and rate the extent to which they 

apply to you when you think about negative experiences or problems. 

 

 Never Rarely Sometimes Often Almost 

Always 

1. The same thoughts keep going through my 

mind again and again. 

0 1 2 3 4 

2. Thoughts intrude into my mind.  0 1 2 3 4 

3. I can’t stop dwelling on them.  0 1 2 3 4 

4. I think about many problems without 

solving any of them. 

0 1 2 3 4 

5. I can’t do anything else while thinking 

about my problems. 

0 1 2 3 4 

6. My thoughts repeat themselves.  0 1 2 3 4 

7. Thoughts come to my mind without me 

wanting them to. 

0 1 2 3 4 

8. I get stuck on certain issues and can’t move 

on. 

0 1 2 3 4 

9. I keep asking myself questions without 

finding an answer. 

0 1 2 3 4 

10. My thoughts prevent me from focusing on 

other things. 

0 1 2 3 4 

11. I keep thinking about the same issue all 

the time. 

0 1 2 3 4 

12. Thoughts just pop into my mind. 0 1 2 3 4 

13. I feel driven to continue dwelling on the 

same issue. 

0 1 2 3 4 

14. My thoughts are not much help to me. 0 1 2 3 4 

15. My thoughts take up all my attention. 0 1 2 3 4 
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Cognitive Flexibility Inventory (CFI) 

 

Please use the scale below to indicate the extent to which you agree or disagree with the following 

statements. 

 

Strongly 

Disagree 
Disagree Disagree Neutral 

Somewhat 

Agree 
Agree Strongly 

1 2 3 4 5 6 7 

I am good at ‘‘sizing up’’ situations. 1 2 3 4 5 6 7 

I have a hard time making decisions when faced 

with difficult situations. 
1 2 3 4 5 6 7 

I consider multiple options before making a 

decision.  
1 2 3 4 5 6 7 

When I encounter difficult situations, I feel like I 

am losing control. 
1 2 3 4 5 6 7 

I like to look at difficult situations from many 

different angles. 
1 2 3 4 5 6 7 

I seek additional information not immediately 

available before attributing causes to behavior. 
1 2 3 4 5 6 7 

When encountering difficult situations, I become 

so stressed that I can not think of a way to resolve 

the situation. 

1 2 3 4 5 6 7 

I try to think about things from another person’s 

point of view. 
1 2 3 4 5 6 7 

I find it troublesome that there are so many 

different 

ways to deal with difficult situations. 

1 2 3 4 5 6 7 

I am good at putting myself in others’ shoes. 1 2 3 4 5 6 7 

When I encounter difficult situations, I just don’t 

know what to do. 
1 2 3 4 5 6 7 
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It is important to look at difficult situations from 

many angles. 
1 2 3 4 5 6 7 

When in difficult situations, I consider multiple 

options before deciding how to behave. 
1 2 3 4 5 6 7 

I often look at a situation from different 

viewpoints. 
1 2 3 4 5 6 7 

I am capable of overcoming the difficulties in life 

that I face. 
1 2 3 4 5 6 7 

I consider all the available facts and information 

when attributing causes to behavior. 
1 2 3 4 5 6 7 

I feel I have no power to change things in difficult 

situations. 
1 2 3 4 5 6 7 

When I encounter difficult situations, I stop and 

try to think of several ways to resolve it. 
1 2 3 4 5 6 7 

I can think of more than one way to resolve a 

difficult situation I’m confronted with. 
1 2 3 4 5 6 7 

I consider multiple options before responding to 

difficult situations. 
1 2 3 4 5 6 7 
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Cognitive Style Questionnaire – Short Form (CSQ-SF) 

Please try vividly to imagine yourself in each of the situations that follow.  Picture each situation as clearly as you can 

as if the events were happening to you right now. Place yourself in each situation and decide what you feel would have 

caused that situation if it actually happened to you. Although the events may have many causes, we want you to choose 

only one – the thing you feel would be the major cause of the situation if it actually happened to you.  

 

It is important to remember that there are no right or wrong answers to the questions. The important thing is to 

answer the questions in a way that corresponds to what you would think and feel if the situations occurred in your life. 
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1. Imagine you are getting along badly with your parents 

 

Think carefully about the reason for you getting along badly with your parents, then answer the questions below 

 

Strongly                      Strongly 

          Agree  Agree  Undecided  Disagree      Disagree 

 

1. Getting along badly with my parents is caused by other people or          

circumstances* 

 

2. The reason I get on badly with my parents causes problems in          

all areas of my life 

 

3. My parents and I will start afresh in the future and forget about the          

reason for getting along badly* 

 

4. Getting along badly with my parents will lead to other negative things          

happening to me 

 

5. Getting along badly with my parents means there is something wrong         

with me as a person 

 

6. It is my fault if I am getting along badly with my parents           

 

7. The reason I get on badly with my parents does not stop me from          

enjoying other things* 

 

8. The reason for getting along badly will stop me from getting along          

well with my parents in the future 

 

 9. Getting along badly with my parents does not say anything about          

me as a person* 
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2. Imagine your class reacts negatively to an important talk you have to give as part of your coursework 

 

Think carefully about the reason for the class reacting negatively to your talk, then answer the questions below 

 

 

Strongly         Strongly 

          Agree  Agree  Undecided Disagree     Disagree 

 

1. It is not my fault that people reacted negatively*            

  

2. The reason people reacted negatively to my talk will cause           

failures in all areas of my life 

 

3. The reason people reacted negatively to this talk means that others          

will react negatively to talks I give in the future 

 

4. People reacting negatively to my talk will not lead to other negative         

things happening to me* 

 

5. The fact that people reacted negatively to this talk says nothing          

about me as a person* 

 

6. The reason for the negative reaction was not caused by other people         

or circumstances  

 

7. The reason that caused people to react negatively applies only           

to this talk* 

 

8. Talks I give in the future will not be affected by the reason people          

 reacted badly to this talk* 

 

9. The fact that people reacted negatively to this talk says a lot about me         

as a person 
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3. Imagine that during the first year of working in the career of your choice, you receive a negative evaluation of your job 

performance 

 

Think carefully about the reason for you getting a negative evaluation, then answer the questions below 

 

 

Strongly            Strongly 

          Agree  Agree  Undecide   Disagree        Disagree 

 

1. Other people or circumstances did not cause me to get a negative          

evaluation 

 

2. The reason I got a negative evaluation applies only to this judgement         

about my job performance*  

 

3. My job evaluations in the future will be affected by the same reason          

that caused this negative evaluation 

 

4. This negative evaluation will lead to other negative things           

happening to me 

 

 5. This negative evaluation means there is something wrong with me          

 as a person 

 

6. It is my fault that I got this negative evaluation             

 

7. The reason for getting this negative evaluation will not cause          

failures in all areas of my life* 

 

8. The reason for this negative evaluation will not impact on my future         

job evaluations*  

 

9. The fact that I got a negative evaluation says nothing           

about me as a person* 
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4.  Imagine you go to a party and people are not interested in you 

 

Think carefully about the reason for people not being interested in you, then answer the questions below 

 

Strongly              Strongly 

          Agree  Agree  Undecided   Disagree        Disagree 

 

 

1. It is not my fault that people are not interested in me*           

 

2. The reason for people not being interested in me applies only to          

this party* 

 

3. If I go to a party like this in the future, things will be different and           

people will be interested in me* 

 

4. People not being interested in me at this party will not lead to other          

negative things happening to me* 

 

5. People not being interested in me at this party does not mean there          

is something wrong with me as a person* 

 

6. The reason for people not being interested in me was not caused by          

other people or events at the party  

 

7. The reason for people not being interested in me at this party will          

cause problems in all areas of my life 

       

8. The reason people weren’t interested in me at this party will cause          

people at parties in the future not to be interested in me 

 

9. People not being interested in me at this party says a lot about me          

as a person 
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5.  Imagine you really want to be in an intimate, romantic relationship, but you aren’t 

 

Think carefully about the reason for you not being in a relationship, then answer the questions below 

 

 

Strongly              Strongly 

          Agree          Agree      Undecided       Disagree           Disagree 

 

1. Other people or circumstances have caused me not to be in an          

intimate, romantic relationship* 

 

2. The reason that causes me not to be in a relationship applies only to         

intimate, romantic relationships*        

 

3. The reason that causes me not to be in a relationship will have no           

impact on my future relationships*     

 

4. Not being in an intimate, romantic relationship will lead to other          

negative things happening to me 

 

5. Not being in an intimate, romantic relationship means there is          

something wrong with me as a person 

  

6. It is my fault if I am not in an intimate, romantic relationship          

             

7. The reason that causes me not to be in a relationship leads to          

problems in all areas of my life 

         

8. The reason that causes me not to be in a relationship will mean I           

will not have an intimate, romantic relationship in the future 

 

9. Not being in intimate, romantic relationship says nothing about me          

as a person* 
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6. Imagine that in an important class, you can’t complete all the work that your teacher expects of you 

 

Think carefully about the reason for you failing to complete the work, then answer the questions below 

 

Strongly          Strongly 

          Agree        Agree Undecided      Disagree      Disagree 

 

 

1 It is not my fault that I failed to complete the work*                       

 

2 The reason for not completing the work will cause problems in all          

areas of my life   

 

3 The reason I failed to complete the work will cause similar failure in         

completing work in classes in the future 

 

4 Failing to complete the work will not lead to other negative           

things happening to me* 

 

5 Failing to complete this work says a lot about me as a person          

 

6 Other people or events caused me not to complete the work*          

 

7 The reason for failing to complete the work applies only to this class*         

 

8 The reason I failed to complete this work will not impact on whether         

I complete work in future classes* 

 

 9. Not completing this work says nothing about me as a person*          
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7.  Imagine a person you’d really like to develop a close friendship does not want to be friends  

with you 

 

Think carefully about the reason for the person not wanting to be friends with you, then answer the questions below 

 

 

Strongly          Strongly 

          Agree          Agree    Undecided    Disagree    Disagree 

 

1 Other people or circumstances have caused this person not to want          

to be my friend* 

 

2 The reason that causes this person not to want to be my friend          

applies only to this friendship*        

 

3 The reason that causes this person not to want to be my friend will           

always prevent this person from becoming my friend     

 

4 This person not wanting to be my friend will lead to other           

negative things happening to me 

 

5 This person not wanting to be my friend means there is something          

wrong with me as a person 

 

6 It is my fault that this person does not want to be my friend           

 

7 The reason that causes this person not to want to be my friend          

leads to problems in all areas of my life 

 

8 This person may feel differently about the reason that caused them not         

to want to be my friend, and become my friend in the future* 

 

9 This person not wanting to be my friend says nothing about me           

as a person* 
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8. Imagine you are unhappy 

 

Think carefully about the reason for you being unhappy, then answer the questions below 

 

Strongly            Strongly 

          Agree       Agree            Undecided       Disagree      Disagree 

 

 

1. My unhappiness is caused by other people or circumstances*          

 

2. The reason for my unhappiness affects only my mood*           

 

3. The reason for my unhappiness will always cause me to be unhappy         

 

4. Being unhappy will not lead to other negative things happening to me*         

 

5. Being unhappy does not mean there’s something wrong with me as a         

person*  

 

6. It is my fault that I am unhappy              

 

7. The reason I’m unhappy causes problems in all areas of my life          

 

8. The reason why I’m unhappy will go away and never cause me to be         

unhappy in the future*  

 

9. Being unhappy says a lot about me as a person            
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Dysfunctional Attitudes Scale – Short Form (DAS-SF) 

 

The sentences below describe people’s attitudes. Circle the number which best describes how 

much each sentence describes your attitude. Your answer should describe the way you think most 

of the time. 

 

 

 
 Totally 

Agree 

Agree Disagree Totally 

Disagree 

 

1. If I don’t set the highest standards for 
myself, I am likely to end up a second-
rate person. 
 

1 2 3 4 

2. My value as a person depends greatly 
on what others think of me. 
 

1 2 3 4 

3. People will probably think less of me if I 
make a mistake. 
 

1 2 3 4 

4. I am nothing if a person I love doesn’t 
love me. 
 

1 2 3 4 

5. If other people know what you are 
really like, they will think less of you. 
 

1 2 3 4 

6. If I fail at my work, then I am a failure as 
a person. 
 

1 2 3 4 

7. My happiness depends more on other 
people than it does me. 
 

1 2 3 4 

8. I cannot be happy unless most people I 
know admire me. 
 

1 2 3 4 

9. It is best to give up your own interests 
in order to please other people. 

1 2 3 4 
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Survey of Coping Profiles Endorsed (SCOPE) 

 

The purpose of this questionnaire is to find out how people deal with their problems or the 

stresses in their lives.  The following are activities that you may have done. After each activity, 

please indicate the extent to which you would use this as a way of dealing with problems or 

stresses in recent weeks.   

 

Ordinarily, in recent weeks have you                Never Seldom Sometimes Often Almost always 

1. accepted that there was nothing you could do to  

change your situation?  0 1 2 3 4 

2.   tried to just take whatever came your way?  0 1 2 3 4 

3.   talked with friends or relatives about your problems?0 1 2 3 4 

4.   tried to do things which you typically enjoy?  0 1 2 3 4 

5.   sought out information that would help you  0 1 2 3 4 

resolve your problems?   

6.   blamed others for creating your problems  0 1 2 3 4 

or making them worse?   

7.   sought the advice of others to resolve your problems? 0 1 2 3 4 

8.   blamed yourself for your problems?  0 1 2 3 4 

9.   exercised?  0 1 2 3 4 

10. fantasized or thought about unreal things                 0 1 2 3  4 

(eg., the perfect  revenge, or winning a million dollars) to feel better? 

11. been very emotional compared to your usual self?  0 1 2 3 4 

12. gone over your problems in your mind      0 1 2 3  4 

over and over again? 

13.  asked others for help?  0 1 2 3 4 

14.  thought about your problems a lot?  0 1 2 3 4 

15.  became involved in recreation or pleasure activities? 0 1 2 3 4 

16. worried about your problems a lot?  0 1 2 3 4 

17. tried to keep your mind off things that 0 1 2 3  4 
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are upsetting you? 

18. tried to distract yourself from your troubles?  0 1 2 3 4 

19. avoided thinking about your problems?  0 1 2 3 4 

20. made plans to overcome your problems?  0 1 2 3 4 

21. told jokes about your situation?  0 1 2 3 4 

22. thought a lot about who is responsible for  0 1 2 3 4 

your problems (besides yourself)?   

23. shared humorous stories etc. to cheer yourself 0 1 2 3 4 

and others up? 

24. told yourself that other people have dealt with      0 1 2 3 4 

problems such as yours?  

25. thought a lot about how you have brought           0 1 2 3 4 

your problems on yourself?   

26.  decided to wait and see how things turn out?  0 1 2 3 4 

27.  wished the situation would go away or be over with?0 1 2 3 4 

28. decided that your current problems are a  0 1 2 3 4 

result of your own past actions?   

29. gone shopping?  0 1 2 3 4 

30. asserted yourself and taken positive action on   0 1 2 3 4 

problems that are getting you down?   

31. sought reassurance and moral support from others? 0 1 2 3 4 

32. resigned yourself to your problems?  0 1 2 3 4 

33. thought about how your problems have been  0 1 2 3 4 

caused by other people?   

34. daydreamed about how things may turn out? 0 1 2 3 4 

35.  been very emotional in how you react,  0 1 2 3 4 

even to little things?  

36. decided that you can grow and learn through  0 1 2 3 4 

your problems?   
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37. told yourself that other people have problems  0 1 2 3 4 

like your own?   

38. wished I was a stronger person or better at dealing  0 1 2 3 4 

with problems? 

39. looked for how you can learn something out of  0 1 2 3 4 

your bad situation?   

40.  asked for God’s guidance?  0 1 2 3 4 

41. kept your feelings bottled up inside?  0 1 2 3 4 

42. found yourself crying more than usual?  0 1 2 3 4 

43. tried to act as if you were not upset?  0 1 2 3 4 

44. prayed for help?  0 1 2 3 4 

45. gone out?  0 1 2 3 4 

46. held in your feelings?  0 1 2 3 4 

47. tried to act as if you weren’t feeling bad?  0 1 2 3 4 

48.  taken steps to overcome your problems? 0 1 2 3 4 

49. made humorous comments or wise cracks?  0 1 2 3 4 

50. told others that you were depressed or  0 1 2 3 4 

     emotionally upset? 

 

 


