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Útdráttur 

Markmið: Hugrænir næmisþættir virðast hafa áhrif á upphaf fyrstu geðlægðarlotu, sem og 

endurkomu lota. Markmið þessarar rannsóknar var að meta tvo hugrænna næmisþætti, 

hugnæmi og grufl, í úrtaki einstaklinga með sögu um geðlægðarlotur og bera þá saman við 

einstaklinga án slíkrar sögu. Að auki var kannað hvort grufl hefði einkenni hugræns vana og 

hvort vanabundin svarhneigð einkenni einstaklinga með sögu um þunglyndi. 

Aðferð: Þátttakendur voru háskólanemar (n=46) og einstaklingar úr almennu þýði (n=41). 

Þátttakendum var skipt í tvo hópa eftir því hvort þeir hefðu upplifað geðlægðarlotu (n=44) eða 

aldrei upplifað geðlægðarlotu (n=43). Hóparnir voru bornir saman á mælingum á hugnæmi, 

grufli og vanabundinni hegðun, bæði með sjálfsmatskvörðum og mælingum í 

tilraunaaðstæðum. 

Niðurstöður: Hugnæmi, grufl og vanabundnir eiginleikar grufls einkenndu einstaklinga með 

sögu um geðlægðarlotur þegar þessir næmisþættir voru metnir með sjálfsmatskvörðum. Ekki 

var munur á hópunum á mælingum í tilraunaaðstæðum á hugnæmi og almennri vanabundinni 

svarhneigð.  

Ályktarnir: Misræmi milli mælinga á hugnæmi í tilraunaaðstæðum og með 

sjálfsmatskvörðum kom á óvart og vekur upp spurningar um hugsmíðaréttmæti þessara 

mælitækja. Grufl virðist einkenna einstaklinga með sögu um geðlægðarlotur og jafnframt hafa 

einkenni hugræns vana. Þessi einkenni virðast þó ótengd almennri vanabundinni svarhneigð 

og því eru líklega aðrir þættir sem stuðla að þróun grufls sem hugræns vana. 
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Abstract 

Objective: Major depressive disorder (MDD) is a highly recurrent episodic disorder. 

Cognitive vulnerabilities appear to influence onset of both first and recurrent episodes. The 

aim of this study was to assess two cognitive vulnerability factors, cognitive reactivity and 

rumination, in a sample of euthymic formerly depressed individuals and never depressed 

individuals. Additional aim of the study was to assess if depressive rumination had 

characteristics of a mental habit and if general habitual response tendencies characterize 

formerly depressed participants. 

Method: Participants were university students (n=46) and individuals from the general public 

(n=41). Participants were divided into two groups based on whether they had a history of 

depression (n=44) or no history of depression (n=43). These groups were compared on self-

report and experimental measures of cognitive reactivity, rumination and habitual tendencies. 

Results: Self-reported cognitive reactivity, rumination and habitual characteristics of 

rumination were associated with depression history. Experimental measures of cognitive 

reactivity and general habitual response tendencies did not differentiate participants based on 

depression history.  

Conclusions: Discrepancy between measures assessing cognitive reactivity was unexpected 

and raises questions regarding the concurrent validity of these measures. However, self-

reported cognitive reactivity and rumination seem to characterize euthymic individuals with 

depression history. Additionally, rumination had greater characteristics of a mental habit in 

the group of individuals with depression history. Experimental measures of general habitual 

response tendencies were unrelated to rumination, implying that other factors underlie the 

formation of rumination as a mental habit.  
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Major depressive disorder (MDD) is one of the most prevalent mental disorders. It affects 

approximately 350 million people worldwide at any given time (World Health Organization 

[WHO], 2015) and has a lifetime prevalence of around 16% (Kessler et al., 2015). MDD is a 

highly recurrent episodic disorder (Hollon, Stewart & Strunk, 2006) with enormous individual 

and societal costs resulting from relapse and recurrence following recovery (Segal et al., 

2006). Research show that approximately 60% of recovered individuals will experience 

another episode within five years (Burcusa & Iacano, 2007; Monroe & Harkness, 2012) and 

the risk of episode recurrence increases with number of episodes, (Monroe & Harkness, 2012; 

Solomon et al., 2000) which may eventually lead to unremitting and chronic state of the 

disorder (Lee, 2003).  

The recurrent nature of MDD has important therapeutic implications and raises critical 

questions regarding vulnerability for onset and recurrence. Recent reviews seem to indicate 

that different risk factors are associated with first episode onset and recurrence (Burcusa & 

Iacono, 2007; Hardevald, Spijker, De Graaf, Nolen & Beekman, 2010). Among the risk 

factors associated with onset of first depressive episode are female gender, family history of 

mood disorders, subthreshold depressive symptoms, low socioeconomic status and exposure 

to traumatic or stressful life events (Birmaher et al., 2004; Burcusa & Iacono, 2007; 

Hardevald et al., 2010). However, demographic factors related to risk for onset do not seem to 

influence recurrence (Burcusa & Iacono, 2007), with age of onset, severity of first episode, 

presence of comorbid psychopathology (Burcusa & Iacono, 2007; Segal, Pearson & Thase, 

2003) and substance use (Brook, Brook, Zhang, Cohen & Whitman, 2002) associated with 

increased risk of recurrence. However, the most consistent predictive factor for recurrence in 

MDD is number of previous episodes (Conradi, De Jonge & Ormel, 2008; Gopinath, Katon, 

Russo & Ludman, 2007; Solomon et al., 2000).  

Cognitive vulnerabilities have also been identified as risk factors for onset and 

recurrence of MDD, especially in conjunction with stressful life experiences (Calvate, Orue & 

Hankin, 2013). This is referred to as a diathesis-stress model and proposes an individualistic 

predisposing vulnerability, which can influence onset of depressive episodes through stress 

experienced by negative life events (Scher, Ingram & Segal, 2005). The onset or recurrence of 

depressive disorders depends on individual difference on these cognitive risk factors and their 

interaction with negative life events (Monroe & Hadjuyannakis, 2002; Monroe & Simmons, 
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1991). Research has identified two major cognitive vulnerability factors, cognitive reactivity 

and rumination, that might be relevant to the recurrence of depressive episodes.  

Cognitive Reactivity 

Beck‟s cognitive theory of depression (Beck, 1967) emphasizes maladaptive cognitive 

schemas, which were hypothesized to develop from early adverse childhood experiences, as 

critical components in the development, maintenance and recurrence of depression. These 

schemas contain knowledge and information about oneself and the world. They guide 

individualistic appraisals of everyday experiences, and influence attention, memory and 

information processing. Maladaptive cognitive schemas contain dysfunctional attitudes that 

lead to negative perspectives of oneself, the world and the future (Beck, 1967; Beck, 1987; 

Kovacks & Beck 1978). As proposed in cognitive diathesis-stress models, the interaction of 

life events and cognitive vulnerability (schemas) is an important factor in onset of depressive 

episodes. The mere presence of these schemas is not sufficient for depressive onset; they 

remain latent until activated by personally relevant external stimuli (Beck, 1967; Scher et al., 

2005). The Differential Activation Hypothesis (DAH; Teasdale, 1988) elaborates on Beck‟s 

theory and suggests that negative changes in mood can activate these maladaptive schemas. 

This implies that whether depressed mood will develop into a major depressive episode 

depends on how accessible depressogenic schemas become (Lau, Haigh, Christensen, Segal & 

Taube-Schiff, 2012).  

The extent to which these dysfunctional cognitions are triggered by subtle, negative 

changes in mood has been defined as cognitive reactivity (Lau, Segal & William, 2004; Scher 

et al., 2005). Once maladaptive schemas have been established, they can easily be triggered 

through subtle, negative changes in mood (Barnhofer & Chittka, 2010). Repetitive association 

of negative mood and activation of dysfunctional cognitions increases the likelihood of future 

activation when experiencing minor stressors (Segal, Teasdale, Williams & Gemar, 2002; 

Segal, Williams, Teasdale & Gemar, 1996). Studies indicating that recurrent episodes can be 

triggered by milder negative events than cause the onset of first episode support this theory 

(e.g., Kendler, Thornton & Gardner, 2000). 

There is a clear implication within the cognitive diathesis-stress hypothesis that, in the 

absence of stress-provoking life events, the depressogenic schemas are not activated. 

Therefore, individuals predisposed to this cognitive vulnerability would not differ from others 
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on measures of maladaptive cognitions. In accordance, the methodological choice in studies 

on cognitive reactivity typically relies on induction of negative mood (Scher et al., 2005). 

Measures of negative cognitions such as The Dysfunctional Attitudes Scale (DAS; Weissmann 

& Beck, 1978) are administered pre and post a mood-induction procedure, and cognitive 

reactivity is operationalized as the change in scores following induction of negative mood 

(Scher et al., 2005). 

There is considerable support for cognitive reactivity as a vulnerability factor in 

depression (Lau et al., 2004; Scher et al., 2005). Results from a large number of studies using 

mood-induction procedures indicate that formerly depressed individuals exhibit greater 

cognitive reactivity than individuals who have never experienced a depressive episode (e.g., 

Brockmeyer et al., 2012; Gemar, Segal, Sagrati & Kennedy, 2001; Lau et al., 2012; Merens, 

Booji & Van der Does, 2008; Miranda, Gross, Persons & Hahn; 1998), although some studies 

do not reveal this difference (Brosse, Craighead & Craighead, 1999; Hedlund & Rude, 1995; 

Van der Does, 2005). In concordance, studies comparing cognitive reactivity of formerly 

depressed and never depressed individuals using the Leiden Index of Depression Sensitivity, a 

self-report questionnaire indexing cognitive reactivity, indicate that cognitive reactivity is 

higher among formerly depressed individuals (Figueroa, 2015; Krujit, 2013; Moulds, 2008; 

Van der Does, 2005). Interestingly, Van der Does (2005) found that formerly depressed 

individuals differed from never depressed on cognitive reactivity measured with the LEIDS 

questionnaire, but not measured with changes in dysfunctional attitudes following activation 

of negative mood. These findings raise important questions regarding the concurrent validity 

of these two measures which are frequently used to assess cognitive reactivity.  

Numerous longitudinal studies assessing cognitive reactivity indicate that it predicts 

relapse (Chopra, Segal, Buis, Kennedy & Levitan, 2008; Figueroa et al., 2015; Hankin, 

Abramson, Miller & Haeffel., 2004; Krujit et al., 2013; Segal et al. 2006), although others did 

not find relations between cognitive reactivity and relapse (Lethbridge & Allen, 2008; 

Pfeiffer, Brockmeyer, Zimmermann & Backenstrass, 2015; Van Rijsbergen et al., 2013). 

Cognitive reactivity has furthermore been associated with onset of first episode (Lewinsohn, 

Joiner & Rhode, 2001). Additionally, results from two studies indicate that therapeutic 

interventions can influence cognitive reactivity. Participants that reached remission in 

cognitive-behavioral therapy exhibit less cognitive reactivity following mood induction than 

remitted participants that underwent pharmacotherapy. In these studies, cognitive reactivity 
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was predictive of recurrence of depressive episodes, regardless of type of prior treatment 

(Segal et al., 2006; Segal, Gemar & Williams, 1999).  

Rumination 

Rumination is a cognitive process of coping with negative mood that involves self-

focused attention (Treynor, Gonzalez & Nolen-Hoeksema, 2003). The principal theory 

concerning depressive rumination is the Response Style Theory (RST: Nolen-Hoeksema & 

Morrow, 1991; Nolen-Hoeksema, Wisco & Lyubomirsky, 2008). RST hypothesizes that 

rumination is a stable, repetitive and passive way of responding to distress by focusing on 

symptoms, possible explanation of these symptoms and the effect they will have on the 

individual‟s life (Nolen-Hoeksema et al., 2008; Nolen-Hoeksema & Morrow 1991). A distinct 

alternative view of rumination is Control Theory (CT; Martin & Tesser, 1996; 1989). CT 

defines rumination as a temporary state of conscious thoughts focused on the discrepancy 

between the individuals‟ current state and their desired one. This kind of goal-discrepancy can 

cause conditions leading to state episodes of rumination, that will prevail until the goals is 

achieved or abandoned (Martin & Tesser, 1996).   

Rumination is typically measured with the self-report measure Rumination Response 

Scale (RRS; Nolen-Hoeksema & Morrow, 1991) which measures two different forms of 

rumination, reflective pondering and brooding (Treynor et al., 2003). Reflective pondering 

represents a tendency to purposefully engage in cognitive problem solving, while brooding is 

better described as a passive comparison of the current situation to some form of unachieved 

or even unachievable standard. These two components of rumination are assumed to relate 

differently to depression in terms of predictive ability. While both components have been 

associated with greater current symptoms of depression, only the brooding component has 

been connected with future depression (Treynor et al., 2003). These findings have been 

replicated in studies assessing these different forms of rumination. Brooding, but not 

reflective pondering was related to maladaptive disengagement strategies and predicted 

depressive symptoms in adolescents (Burwell & Shirk, 2007) and adults (Schoofs, Hermans 

& Raes, 2010).  

Although the content is generally negative, rumination is defined as a thought process 

rather than in terms of thought content (Nolen-Hoeksema et al., 2008). Rumination enhances 

negative mood dependent thinking, therefore priming negative thoughts and memories that 

may influence an individual‟s understanding of their current situation. Rumination also 
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hinders instrumental behavior, which increases stressful experiences (Nolen-Hoeksema et al., 

2008). Rumination is linked with a variety of negative outcomes, including maladaptive 

cognitive styles such as pessimism, hopelessness, negative attributional style, neuroticism and 

self-criticism (Lyubomirsky, Layous, Chancellor & Nelson, 2015).  

Robust results have been obtained on rumination as a risk factor for depression onset 

and duration (for overview see, Nolen-Hoeksema et al., 2008; Watkins, 2008). The tendency 

to ruminate is associated with depressive symptomatology (Nolen-Hoeksema, et al., 2008) 

and is related to first episode onset (Just & Alloy, 1997; Nolen-Hoeksema, Stice, Wade & 

Bohon, 2007; Robinson & Alloy, 2003; Spasojevic & Alloy, 2001), and episode recurrence 

(Michalak et al., 2011). Rumination influences development of depressive symptoms in 

adolescents (Abela & Hankin, 2011), and maintains and exacerbates depressive symptoms in 

adults (Katz & Bertelson, 1993; Nolen-Hoeksema & Morrow, 1991). Furthermore, rumination 

has been associated with increased severity of depressive symptoms in both clinical (Just & 

Alloy, 1997; Kuehner & Weber, 1999) and non-clinical samples (Abela & Hankin, 2011).   

Rumination as a mental habit 

Watkins and Nolen-Hoeksema (2014) have recently proposed a conceptualization of 

rumination as a mental habit. They presented a framework that is meant to explain how 

rumination can develop from a purposeful response to a situational goal discrepancy into a 

more stable and habitual response to negative mood. Watkins and Nolen-Hoeksema 

emphasize the importance of understanding trait depressive rumination (as seen in RST) 

within the framework of a situational goal-discrepancy repetitive thought (as seen in CT). 

Understanding this relationship may explain why rumination is hard to change and suggest 

therapeutic implications and testable predictions (Watkins & Nolen-Hoeksema, 2014).  

A habit is a response automatically triggered by stimuli, reciprocal to intentional goal-

directed behavior (Dickinson, 1985). Habits are learned through triggering of contextual 

features that have covaried frequently with past performance. Examples of these contextual 

features are performance locations, preceding actions in a sequence and particular people 

(Wood & Neal, 2007). Not only observable behavior can be defined as habits, cognitive 

processes like rumination can become habitual (Hertel, 2004). Mental habits are often 

unconscious and happen automatically. They are enabled by impairments in cognitive control 

especially in situations that do not force attention on particular stimuli. The automatic and 

involuntary nature of rumination is in concordance with this description of mental habits 
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(Hertel, 2004). According to Wood and Neal (2007), habits are acquired slowly and are cued 

by context. Furthermore, the relationship between habits and context is not mediated by goals. 

Therefore habits persist despite contradicting goals and internal behavior (Wood & Neal, 

2007). This is similar to habit development according to conditioning models, which state that 

habits will develop when responses are contingent on stimulus contexts. Stimulus-response 

habit strength is not mediated by goals and the extinction or counterconditioning of habits will 

happen slowly because they are acquired over a long period of time (Mackintosh, 1983). 

The habit-goal framework of rumination proposes a link between rumination as an 

episodic state and a habitual trait, implying that a state episode of rumination can become a 

habitual trait if these episodes are contingent on negative mood context (Watkins & Nolen-

Hoeksema, 2014). This habit-related framework of depressive rumination has not yet been 

empirically tested although some preliminary support can be found in studies on self-reported 

characteristics of rumination as a mental habit, measured with The Self Report Habit Index 

(SRHI: Verplanken, Friborg, Wang, Trafimow & Woolf, 2007; Verplanken & Orbell, 2003). 

These findings indicate that there is an association between characteristics of mental habits 

such as lack of conscious awareness, difficulty to control, lack of conscious intent and mental 

efficiency, with both trait and state rumination (Verplanken et al., 2007). Furthermore, 

habitual negative self-thinking has been associated with increased depressive symptomatology 

(Verplanken, 2006) and predicts both anxiety and depressive symptoms prospectively 

(Verplanken et al., 2007). 

Another distinct view connecting habitual tendencies to psychopathology has been 

introduced in research on obsessive-compulsive disorder (OCD) (Gillian et al., 2011; Gillian 

& Robbins, 2014). This view specifies that neurological dysfunction in certain brain regions 

affects the cognitive processing involved in goal-directed behavior (de Wit & Dickinson, 

2009). Dual-system theories on behavior-control state that behavior is controlled by two 

systems, reflective and reflexive modes. Goal-directed behavior is reflective, requiring more 

effort and attention, and is proposed to suffer during stressful times. This reflective mode of 

action selection also subsides when individuals become comfortable with repetitive action 

following numerous pairings of stimulus, and action selection depends more on the reflexive 

mode. The reflexive mode is guided by habitual behaviour, which is automatic and efficient, 

but under greater influence from the environment than personal goals (Gillian & Robbins, 

2014). The psychopathology of OCD might be due to over-reliance on the reflexive mode and 
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automatic habitual behavior, caused by dysfunction in brain regions associated with goal-

directed behavior control (Gillian et al., 2011). This differs from the mental-habit framework 

of rumination by Watkins and Nolen-Hoeksema (2014) in a way that dysfunction in goal-

directed behavior and a strong tendency for habitual responding is assumed to be an innate 

trait and not learned through experience and interaction with the environment and other 

people.  

To test for habitual responding, a procedure called outcome devaluation is most 

commonly used (Gillian & Robbins, 2014). De Wit and colleagues (2007) developed a 

computerized instrumental task (The Fabulous Fruit Game) that assesses general habitual 

response tendencies by distinguishing between goal-directed and habit-based responding. This 

discrimination task has since been used in research on OCD (Gillian et al., 2011) and 

Parkinson‟s disease (de Wit, Barker, Dickinson & Cools, 2011). It is based on the premise 

that when behaviour is under the control of the goal-directed system, responses to stimuli that 

are connected with devalued outcomes should decline, but not if habits dominate behaviour 

(de Wit et al., 2007). The general response tendency hypothesized to influence OCD has not 

yet been empirically evaluated in a group of people vulnerable for depression. Based on the 

mental-habit framework by Watkins and Nolen-Hoeksema (2014), it is interesting to see if 

this factor predisposes people for depression.  

Aims of the present study 

The purpose of the present study was to assess cognitive reactivity and rumination as 

vulnerability factors in depression. Cognitive reactivity and rumination were assessed with 

emphasis on the differences between groups of people with a history of depression and those 

without history of depression. Another purpose of the study was to assess habitual tendencies 

as vulnerability for depression, and explore their association with rumination. It was 

hypothesized that: 1) formerly depressed individuals would exhibit greater cognitive 

reactivity than never depressed individuals, both on self-report measures and on an 

experimental mood-induction task; 2) formerly depressed individuals would exhibit greater 

rumination than never depressed individuals on both the brooding and reflective pondering 

components of depressive rumination; 3) formerly depressed individuals would exhibit 

greater habitual tendencies than never depressed individuals on both self-report measures and 

on a computerized habit-learning task; 4) and that association would be found between 

rumination and habitual tendencies in the group of formerly depressed participants. 
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Method 

Participants 

Participants were 87 euthymic volunteers (72% female) from two populations, a 

sample of students from the University of Iceland and a sample from the general population. 

Participants either had no history of a major depressive episode or other mental illness (never-

depressed group) or a history of a major depressive episode (formerly-depressed group). 

University students were recruited by sending an invitation via e-mail to all registered 

students at the university. Recruitment in the general population was through advertisement 

both in media and social media. Potential participants in both samples were guided to a 

website containing detailed information on the study and a link to an online screening survey. 

Eligible participants were then invited to an assessment interview. General exclusion criteria 

in this study included known cardiovascular disease, a score of 14 or higher on Beck’s 

Depression Inventory-II (BDI-II; Beck, Steer & Brown, 1996) and a diagnosis of current 

major depressive episode.  

Of the 87 total participants, 43 participants (67% female) met the inclusion criteria for 

the never-depressed group and did not meet Diagnostic and Statistical Manual of Mental 

Disorders IV (DSM-IV; American Psychiatric Association [APA], 2000) diagnostic criteria 

for a previous major depressive episode. Additional exclusion criteria for the never-depressed 

group were the presence of any mental disorders according to the DSM-IV (APA, 2000) 

diagnostic criteria, assessed by the Mini International Neuropsychiatric Interview (MINI; 

Sheehan et al., 1998) diagnostic interview. The remaining 44 participants (77% female) met 

the inclusion criteria for the formerly-depressed group and had a history of at least one major 

depressive episode according to the criteria set forth in DSM-IV (APA, 2000) assessed by the 

MINI. Additional exclusion criteria for the formerly depressed group included current or a 

lifetime history of a manic or hypomanic episode or psychotic disorder and a presence of 

substance abuse within the last 12 months. In total, 46 (71% female) participants were 

university students and 41 (73% female) participants were from the general population. In 

addition, 53 participants did not meet the inclusion criteria for either group after the 

assessment interview and were therefore not scheduled for a testing session. These 

participants were compensated 2000 ISK for their participation. Participants that were 

excluded via online screening measures were contacted and thanked for shown interest.  
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Measures 

Screening procedure. The screening before the first interview consisted of a seven item 

questionnaire constructed by the researchers, with questions regarding depressed mood and 

loss of interest in the previous two weeks, presence of cardiovascular diseases and pregnancy. 

This questionnaire was either taken by participants online or by a phone call with one of the 

researchers. 

Background information. The background information on the study participants was 

obtained using an 11 item questionnaire constructed by the researchers, gathering information 

on participant‟s age, gender, marital and occupational status and health related issues such as 

smoking, alcohol and coffee consumption.  

Psychiatric symptoms. Beck‘s Depression Inventory-II (BDI-II; Beck, Steer & Brown, 1996) 

is a 21-item self-report measure and is used to assess the presence and severity of depressive 

symptoms within the last two weeks (Beck, Steer & Brown, 1996). Points range from 0-63 

and a score of 14 or higher signifies mild depressive symptoms. BDI-II was translated to 

Icelandic by Gísli H. Guðjónsson and Jón F. Sigurðsson (Davíðsdóttir, Þórsdóttir & 

Halldórsson, 2006) and has good internal reliability and good test-retest reliability (Arnarson, 

Ólason, Smári & Sigurðsson, 2008). Beck Anxiety Inventory (BAI; Beck & Steer, 1990) is a 

21-item self-report measure used to assess presence and severity of anxiety symptoms within 

the last two weeks. BAI was translated to Icelandic by Jón F. Sigurðsson and has satisfactory 

psychometric properties (Sæmundsson et al., 2011).  

Depression history and psychiatric status. The Mini International Neuropsychiatric Interview 

(MINI; Sheehan et al., 1998) is a semi structured diagnostic interview, screening for the most 

common mental disorders of the DSM-IV (APA, 2000). The psychometric properties of the 

original version of the MINI are good (Lecrubier at al., 1997; Sheehan et al., 1998). MINI was 

translated to Icelandic by Pétur Tyrfingsson and the psychometric properties of the translated 

version are comparable to the original version (Sigurðsson, 2008). The present study 

employed a composite version of the MINI and the depression module of MINI-plus with 

additional questions on age of onset for first depressive episode, number, duration and time 

frame of previous depressive episodes.  

Depressive rumination. Ruminative Response Scale (RRS; Nolen-Hoeksema & Morrow, 

1991) is a 22-item self-report measure that assesses the tendency to ruminate in response to 

dysphoric mood. Total scores range from 22 to 88, with higher scores indicating a stronger 
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rumination tendency (Nolen-Hoeksema & Morrow, 1991). In a review of RRS, Treynor and 

colleagues (2003) recommended the removal of 12 items from the RRS due to their overlap 

with measures of depressive symptomology. The remaining ten items load on two different 

five item factors, “brooding” and “reflective pondering”. The brooding factor of the RRS has 

been associated with more severe depression over time in previous studies (Treynor et al., 

2003). RRS was translated to Icelandic by Jakob Smári and has comparable psychometric 

properties to the original version (Pálsdóttir & Pálsdóttir, 2008).   

Habitual characteristics of rumination. The Self-Report Habit Index (SRHI; Verplanken et 

al., 2007) is a 12-item self-report measure used to assess a tendency for habitual behavior. 

Participant‟s rate statements on a scale ranging from 1 (disagree) to 7 (agree), depending on 

how much they agree with each statement. Total scores can range from 12-84, with higher 

scores indicating greater habitual tendencies (Verplanken et al., 2007). In this study, 

participants rated statements regarding repetitive thought about their mood state, their merits 

and defects. This was done to assess the habitual characteristics of rumination. This self-

report measure was translated to Icelandic by Ragnar P. Ólafsson and the psychometric 

properties of the translated version have not yet been tested.  

General habitual response tendencies. Simplified fabulous fruit game. The fruit game is a 

computerized habit-learning task, designed to measure the extent to which the participants 

rely on goal-directed action-outcome contingencies versus habitual stimulus-response 

contingencies during instrumental learning (de Wit, 2012). This computer-based assignment 

has been used to measure the same construct in research on OCD (Gillian et al., 2011) and 

Parkinson‟s disease (de Wit et al., 2011).  

The objective of this assignment is to score points by performing the appropriate 

response. Pictures of fruits are displayed on a computer screen one at a time. Participants 

learn through a trial and error learning phase to press the appropriate key on the keyboard, 

either right or left, depending on the connection between stimulus and outcome. In later stages 

of the game, the association between response and outcome are changed, devaluing once 

valuable outcomes. The task procedure of this study was based on previous research using the 

same measure (e.g., Gillian et al., 2011; de Wit et al., 2007). The assignment consists of four 

levels: Instrumental discrimination training (level 1), outcome-devaluation test (level 2), slip-

of-action test (level 3) and questionnaires (level 4).   
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In the Instrumental Discrimination Stage, the objective was to learn associations 

between stimuli, response and outcome. Participants were presented with closed boxes with 

pictures of fruit on the front. They had learned from a video tutorial that their objective in this 

stage was to learn, by trial and error, the associations between stimuli (picture of fruit on the 

box), response (pressing the left or right key on the keyboard) and outcome (fruit prize/no 

fruit prize). When participants pressed the appropriate key on the keyboard, they saw a picture 

of a fruit inside the box, and points were added to their total score. When they hit the wrong 

key, the box was empty and no points were added to their total score. The range of points for 

each box was 0-5. Points were given for correct responses and the number of points were 

based on response time. 

In the Outcome Devaluation Test, the objective was to change the value of response by 

changing the outcome. In each round, participants were presented with two open boxes, with 

two different fruits inside. One fruit had been earned in stage 1 by pressing the left-hand key 

and the other by pressing the right-hand key. One of the fruits was marked with a red X to 

indicate that it was no longer valuable (devalued: no points given, even for right response). 

Participants were to use their knowledge from stage 1 and press the key on the keyboard 

associated with the fruit that was still valuable. On this and later stages no performance 

feedback was provided. 

In the Slip-of-Action Test, the objective was to assess if participants response was 

habitual or goal directed, by assessing if responses were guided by value of outcome or not. 

This stage was divided into two measures, a baseline measure and a test measure. The order 

of baseline and test measures was counterbalanced between participants. The procedure of the 

baseline and test measures was the same, but they differed in stimuli presented to participants. 

Both the baseline and test measure consisted of several rounds. In the beginning of each 

round, six boxes were presented together on the computer screen. Two of these boxes were 

marked with a red X to indicate that they were devalued. Following this, a series of boxes 

from stage 1 were presented in quick succession. Participants earned points by pressing the 

appropriate key when valuable fruits were presented, but risked losing points by pressing 

either key when a devalued fruit was presented. The objective was to gain points by 

responding to valuable boxes, and avoid losing points by not responding to devalued boxes. 

The stimuli on the baseline measure were closed boxes from stage 1 (picture of fruit on the 
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front) and the stimuli in the test measure were open boxes from stage 1 (picture of fruit inside 

the box, after an appropriate key had been pressed). 

After participants had completed the computerized task, questionnaires were 

administered to assess participants‟ understanding of the association between stimuli, 

response and outcome. There were 18 total questions in three categories (Stimulus-Response; 

Response-Outcome; Stimulus-Outcome).  

Cognitive Reactivity. The Leiden Index of Depression Sensitivity (LEIDS-R; Van der Does, 

2002) is a 34-item self-report measure used to assess cognitive reactivity (Van der Does & 

Williams, 2003; Van der Does, 2002). Before filling out this questionnaire participants are 

asked to imagine a situation where they were mildly sad, and keep that in mind while filling it 

out. LEIDS-R was translated to Icelandic by Sigrún Þ. Sverrisdóttir and Ragnar P. Ólafsson.  

The Dysfunctional Attitudes Scale (DAS; Weissman & Beck, 1978), assesses the endorsement 

of dysfunctional beliefs that are theorized to guide a person„s self-evaluation. In this study, 

the 40-item forms A and B were used before and after a mood induction procedure. DAS has 

good psychometric properties (Rogers et al., 2009), but some findings indicate that the two 

forms are not completely parallel (Oliver & Baumgart, 1985; Power et al., 1994). The 

Icelandic version has acceptable psychometric properties (Guðmundsdóttir & 

Rögnvaldsdóttir, 2015). The range of possible total scores is between 40 and 280 with higher 

scores indicating more dysfunctional attitudes. The difference in DAS scores before and after 

mood induction was used as a measure of cognitive reactivity.  

Sad Mood induction. To induce sad mood we employed a methodology that combined music 

and autobiographical recall. Participants listened to a piece of classical music played at half-

speed and were asked to simultaneously recall a time in their lives when they felt sad. The 

music chosen for this purpose was by Prokofiev entitled “Russia under the Mongolian Yoke”. 

This eight minute version was played to participants through headphones. This method has 

been used and validated in previous research (Lau et al., 2012; Martin, 1990; Segal et al., 

2006; Segal et al., 1999). 

Mood Manipulation check. Visual Analogue Scale (VAS) is a simple self-report scale used to 

assess an individual‟s current mood. The scale is a horizontal line with 75 mm from center to 

each of the two end points. The left end was labeled with the descriptor “sad” and the right 

end was labeled with the descriptor “happy”. Arrows indicated increasing strength of mood 

with increased distance from center and participants indicated their current mood by placing a 
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mark on the horizontal line. This measure has been used to assess the effect of mood 

manipulation in previous mood-induction studies (e.g., Lau et al., 2012; Segal et al., 2006; 

Segal et al., 1999).  

Additional self-report measures in the assessment interview assessing trauma history 

(The Childhood Traumatic Event Scale and The Recent Traumatic Event Scale) and emotion 

regulation (Emotion Reactivity Scale and Difficulties in Emotion Regulation scale) will not 

be detailed in this paper. Additional self-report measures in the testing session (Positive and 

Negative Affect Schedule, Penn State Worry Questionnaire, Experiences Questionnaire, 

Distress Scale) will not be detailed in this paper.  

Procedure 

All included participants went through the three phases of the study: online screening, 

an assessment interview and a testing session. Those who qualified for inclusion after taking 

the online survey were appointed an assessment interview. At the start of their interview, 

participants read an information sheet before signing an informed consent form. Each 

participant then filled out self-report measures assessing psychiatric symptoms (BDI-II and 

BAI), emotion regulation (ERS and DERS) and trauma history (CTES and RTES), as well as 

background information. Presence of any mental disorder was estimated with the MINI. If 

participants did not meet any exclusion criteria, they were given appointments for a testing 

session.  

Participants filled out another set of self-report measures at the beginning of the 

testing session (PANAS, PSWQ, SRHI, EQ, DS14, LEIDS-R and RRS). Following this they 

completed a computer-based assignment designed to measure general habitual response 

tendencies. They then filled in a questionnaire on the content of the computerized assignment. 

Next, participants rated their mood with the VAS measure and filled in one of the analogous 

forms of DAS (A or B), which order was counterbalanced across participants. When 

participants had finished filling in the first form of the DAS they watched a short neutral 

video. Following that they were briefed on the mood-induction procedure. Participants were 

instructed to listen to an eight minute long musical composition while recalling a time in their 

life where they experienced sadness. Thereafter, the sad mood induction was administered 

after which participants again rated their mood and completed the other form of the DAS. 

During the mood induction procedure, participant‟s heart rate was measured by placing 

electrodes on their waist and above their collarbone. For confidentiality purposes, all data 
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from both the assessment interview and testing session was labeled with a personalized code 

to prevent traceability of information to individual participants. Before participants left, we 

measured their height and weight as well as hip to waist ratio and compensated them for their 

participation with 5000 ISK. Participants were then debriefed and all their questions regarding 

the study were answered. 

Statistical Analysis. 

The statistical program SPSS was used for processing of data. ANCOVAs were used 

to examine group difference on self-report measures. Repeated measures ANCOVAs were 

used to examine group difference on experimental measures. Before any analysis were 

conducted on the data from the computerized habit-learning task 9 participants were excluded. 

These participants were excluded based on poor performance on the questionnaires or because 

they did not finish all stages of the game. In order to examine whether habit learning was 

related to measures of rumination, an index was created (FG index) for the slip of action test 

measure. This index was calculated by subtracting the percentage of responses to cues linked 

to devalued outcomes from the percentage of responses to cues linked to valued outcomes. 

Higher score on the index represents greater goal-directed responding. In order to examine 

whether cognitive reactivity measured with a mood induction procedure was related to other 

cognitive measures another index (DAS index) was created. This index was created by 

subtracting DAS scores pre mood-induction from DAS scores post mood-induction. Greater 

DAS index score represented greater cognitive reactivity.  
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Results 

Demographic variables.  

Table 1 displays descriptive statistics of demographic variables for the never 

depressed (ND) and formerly depressed (FD) groups. The groups are comparable on key 

demographic variables but differ on comorbid disorders, as any current mental disorder 

excluded participants from the ND group. 

Table 1. Descriptive statistics of demographic variables in both groups.  

  

Never-depressed  

(ND group, N=43) 

Formerly-depressed 

(FD group, N=44) 

Gender 

       Male 14 (32.6%) 10 (22.7%) 

     Female 29 (67.4%) 34 (77.3%) 

Age, Mean (SD) 30.14 (10.7) 33.27 (12.02) 

Marital status 
  

     Single  18 (41.9%) 17 (38.6%) 

     In a relationship 10 (23.3%) 13 (29.5%) 

     Cohabitation 7 (16.3%) 8 (18.2%) 

     Married 7 (16.3%) 6 (13.6%) 

     Other 1 (2.3%) - 

Work status 
  

     Student 29 (67.4%) 20 (45.5%) 

     Works full-time 13 (30.2%) 18 (40.9%) 

     Works part-time - 3 (6.8%) 

     Unemployed 1 (2.3%) 3 (6.8%) 

Education 
  

     Elementary school 1 (2.3%) 4 (9.1%) 

     Secondary school 25 (58.1%) 17 (38.6%) 

     University 

(B.Sc./B.A.) 
13 (30.2%) 8 (18.2%) 

     University (Master) 4 (9.3%) 15 (34.1%) 

Comorbidity 

 
 

     Any anxiety disorder - 8 (18%) 

     Other disorders - 1 (2.2%) 

 

Psychiatric symptoms 

The mean scores for the FD group were significantly higher than for the ND group, on 

both BDI-II, t(85)=4.44, p<0.01, and BAI, t(69.72)=3.37, p<0.01. An ANCOVA was 

conducted but showed no main effect of group on BAI when controlling for BDI-II scores 

F(1, 84)=1.87, p=0.18. Therefore, BDI-II scores were used as covariates in all subsequent 

statistical analysis, except otherwise indicated. Table 2 displays descriptive statistics for the 

two groups on all questionnaire measures. 
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Cognitive vulnerability factors 

Cognitive reactivity measured with LEIDS-R  

It was hypothesized that the FD group would display greater self-reported cognitive 

reactivity than the ND group. An ANCOVA was conducted and revealed that, controlling for 

current BDI-II scores, the FD group had significantly higher LEIDS-R scores than the ND 

group, F(1, 84)=19.88, p<0.01, ηp²=0.19. This indicates that individuals with a history of 

depression have higher self-reported cognitive reactivity than individuals with no history of 

depression. 

Mood manipulation check 

A 2 (time: pre vs. post mood induction) x 2 (group: FD vs. ND) mixed-design 

ANCOVA was conducted, with BDI-II scores as covariates and mood ratings (VAS scores) as 

the dependent variable. There was a significant main effect of time, F(1, 85)=80.44, p<0.01, 

ηp²=0.49, but the main effect of group was not significant, F(1, 85)=0.45, p=0.50, nor the time 

x group interaction, F(1, 85)=1.26, p=0.26. These results indicate that sad mood increased in 

both groups following the mood induction and this effect did not differ between the two 

groups.  

 

 

 

Table 2. Descriptive statistics for FD and ND groups on all questionnaire measures by groups  

                       ND group                    FD group 

 

M SD M SD 

BDI-II 3.54 3.34 7.18 4.16 

BAI 3.96 3.89 7.90 6.64 

SRHI 42.16 14.47 51.53 13.91 

RRS brooding 7.16 1.49 10.25 2.72 

RRS reflective pondering 7.77 3.00 11.11 3.58 

LEIDS-R 30.86 15.15 49.74 14.86 

Mood pre-induction 11.35 2.26 11.28 2.73 

Mood post-induction 9.35 3.06 8.72 2.84 

DAS pre-induction 100.39 22.65 111.16 25.69 

DAS post-induction 100.25 22.74 109.79 25.67 

ND=Never-Depressed. FD=Formerly-Depressed. M=mean, SD=standard deviation. BDI-II=Beck‟s 

Depression Inventory. BAI=Becks Anxiety Inventory. SRHI=Self-report Habit Index. RRS=Rumination 

Response Scale. DAS=Dysfunctional Attitudes Scale. LEIDS-R=Leiden Index of Depression Sensitivity.  
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Cognitive reactivity following mood induction 

It was hypothesized that the FD group would display greater cognitive reactivity than 

the ND group measured in an experimental mood-induction task. A 2 (time: pre vs. post mood 

induction) x 2 (group: FD vs. ND) mixed-design ANCOVA was conducted with BDI-II 

scores as covariates and DAS scores as the dependent variable. There was no significant main 

effect of time, F(1, 83)=1.47, p=0.23 nor group F(1, 83)=0.92, p=0.34. The time x group 

interaction was also not significant F(1, 83)=0.73, p=0.40. These results indicate that DAS 

scores did not change following the mood induction and no changes were observed in the two 

groups. Thus, individuals with a history of depression did not exhibit greater cognitive 

reactivity than those with no such history, when measured in an experimental mood-induction 

task. 

Rumination 

It was hypothesized that the FD group would have higher scores on rumination than 

the ND group, measured with the RRS. An ANCOVA was conducted and revealed that, 

controlling for current BDI-II scores, the FD group scored significantly higher on both the 

RRS brooding scale, F(1, 84)=31.31, p<0.01, ηp²=0.27, and the RRS reflective pondering 

scale, F(1, 84)=19.42, p<0.01, ηp²=0.19. This indicates that individuals with a history of 

depression have higher self-reported rumination than individuals with no history of 

depression. 

The habitual characteristics of rumination 

 It was hypothesized that the FD group would exhibit greater habitual characteristics 

of rumination than the ND group, measured with SRHI. An ANCOVA was conducted and 

revealed that, controlling for current BDI-II scores, the FD group had significantly higher 

SRHI scores compared to the ND, F(1, 84)=7.21, p<0.01, ηp²=0.08. This indicates that 

individuals with a history of depression display greater self-reported habitual characteristics 

of rumination. 
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General habitual response tendencies 

It was hypothesized that the FD group would show greater general habitual response 

tendencies than the ND group, measured in experimental settings with a computerized habit-

learning task. Table 3 displays accuracy for the two groups at different stages of the 

computerized task. 

 

Instrumental discrimination training.  

An 8 (block: 1-8) x 2 (group: FD vs. ND) mixed design ANCOVA was conducted 

with BDI-II scores as covariates, and response accuracy for the 8 learning blocks as the 

dependent variable. There was a significant main effect of block, F(1, 75)=80.70, p<0.01, 

ηp²=0.59, the main effect of group was not significant F(1, 75)=0.36, p=0.55 nor the time x 

group interaction F(1,75)=0.24, p=0.63. This indicates that response accuracy improved 

across the eight blocks in the task, regardless of depression history. Thus, the two groups 

showed a similar rate of learning in the task. 

Outcome devalued.   

An ANCOVA was conducted and revealed that, while controlling for current BDI-II 

scores, there was no significant difference between the FD and the ND group, F(1, 83)=0.01, 

p=0.93. This indicates that individuals with history of depression do not differ from 

individuals with no such history on knowledge of response outcome on this task. 

 

 

 

  

Table 3. Accuracy of FD and ND groups at different stages of the computerized habit-learning task. 

 
Training 

Outcome 

devalued 
Slip of action test 

     

Valued Devalued 

Group Mean SD Mean  SD Mean SD Mean SD 

Formerly-depressed 

        
 Accuracy (%) 87.01 11.4 91.79 14.89 93.01 13.74 91.52 15.28 

Never-depressed 

        
 Accuracy (%) 88.00 8.76 91.07 17.12 93.89 11.16 93.26 13.75 
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Baseline test.  

A 2 (Rate of response to cue: valuable vs. devalued outcomes) x 2 (group: FD vs. ND) 

mixed-design ANCOVA was conducted, with BDI-II scores as covariates. There was a 

significant main effect of responses, F(1, 81)=625.53, p<0.01, the main effect of group was 

not significant, F(1, 81)=0.00, p=.995, nor the response x group interaction, F(1, 83)=0.57, 

p=0.45. This indicates that goal-directed behaviour control does not differentiate individuals 

with or without a history of depression on the baseline measure. 

Slip of action test.  

A 2 (response: valuable vs. devalued outcomes) x 2 (group: FD vs. ND) mixed-design 

ANCOVA was conducted with BDI-II scores as covariates. There was a significant main 

effect of response F(1, 79)=72.25, p<0.01, no significant main effect of group F(1, 83)= 0.17, 

p=0.68 nor a significant response x group interaction, F(1, 83)=0.71, p= 0.40. This indicates 

that goal-directed behaviour control does not differentiate individuals with or without a 

history of depression on the slip of action test measure.  

Questionnaires. 

An ANCOVA was conducted and revealed that, controlling for current BDI-II scores, 

there was no significant difference of group on any of the questionnaires. There was no 

significant effect on the response-outcome questionnaire F(1, 46)=1.89, p=0.18 nor the 

stimuli-outcome questionnaire F(1, 46)=3.63, p=0.06 nor the stimuli-response questionnaire, 

F(1, 46)=2.75, p=0.10. This indicates that individuals with a history of depression did not 

differ from those with no history of depression in their understanding of the response, stimuli 

and outcome associations in the task.  

 

The association between rumination and habitual tendencies.  

It was hypothesized that rumination would be associated with habitual tendencies 

measured with the SRHI and the computerized habit learning task. Table 4 displays 

correlation between cognitive and experimental measures in the FD and ND groups.  
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The correlation between measures of habitual tendencies and rumination for 

participants in the FD group were explored. The brooding subscale of RRS and the FG index 

were weakly correlated, r(37)=0.12, p=0.49. The reflective pondering subscale and the Fruit 

game index were also weakly correlated, r(37)=0.05, p=0.75. Thus this indicates that general 

habitual response tendencies during the computerized habit-learning task were not associated 

with measures of rumination in the FD group. However, in the FD group, both the brooding, 

r(37)=0.47, p<0.01 and , and the reflective pondering subscales, r(37)=0.55, p<0.01, of the 

RRS were strongly correlated with self-reported habitual characteristics of rumination 

(SRHI). The correlation between measures of habitual tendencies and rumination for 

participants in the ND group were also explored. The brooding subscale of RRS and the FG 

index were strongly correlated, r(40)=0.48, p<0.01 in the ND group. The reflective pondering 

subscale and the Fruit game index were weakly correlated, r(40)=0.15, p=0.36.Thus this 

indicates that general goal-directed response tendencies during the computerized habit-

learning task were associated with measures of brooding but not reflective pondering factor of 

rumination in the ND group. However, in the ND group, both the brooding, r(40)=0.36, 

Table 4. Correlation matrix of cognitive and experimental measures. Results for the FD group below the diagonal line, 

for the ND group above the line. 

  SRHI  FG LEIDS 

DAS 

index 

DAS 

baseline Brooding 

Reflective 

pondering 

SRHI 

 

0.18 0.44** -0.01 0.36* 0.36* 0.40** 

FG 0.09 

 

0.30* 0.07 -0.05 0.48** 0.15 

LEIDS-R 0.12 -0.32* 

 

0.16 0.42** 0.71** 0.24 

DAS index 0.06 0.34* -0.48 

 

-0.28 0.25 0.04 

DAS baseline -0.14 -0.18 0.34* -0.34*  0.25 0.01 

Brooding 0.47** -0.12 0.27 -0.06 0.02  0.33* 

Reflective 

pondering 0.55** 0.05 0.03 -0.10 -0.34* 0.31   

* p < 0.05, ** p<0.01. SRHI=Self-report Habit Index; FG= Fruit game index; LEIDS-R= Leiden Index of Depressive 

Sensitivity. DAS index=Dysfunctional Attitudes Scale score post mood induction – Dysfunctional Attitude Scale score 

pre mood induction. DAS baseline= Dysfunctional Attitude Scale scores pre mood induction. Brooding=Brooding 

component of the Rumination Response Scale. Reflective pondering=Reflective pondering component of the 

rumination response scale. 
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p=0.02 and , and the reflective pondering subscales, r(40)=0.40, p<0.01, of the RRS were 

strongly correlated with self-reported habitual characteristics of rumination measured with 

SRHI.   

Finally, it should be noted that the two measures of habitual tendencies, the SRHI and 

the computerized habit-learning task, were virtually unrelated in the FD group, r(37)=0.09, 

p=0.59, and had a weak correlation in the ND group, r(40)=0.18, p=0.2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

29 

Discussion 

The primary aim of the present study was to assess two cognitive vulnerability factors 

in depression, cognitive reactivity and rumination. Individuals either with or without a history 

of depression were compared on experimental and self-report measures of these cognitive 

constructs. The results regarding cognitive reactivity were mixed, but findings from the 

present study are in support of rumination as a vulnerability factor in depression. The 

secondary aim of this study was to assess the difference between individuals with or without a 

history of depression on habitual tendencies and explore the association of habitual tendencies 

and rumination. Results from the present study support the hypothesis that depressive 

rumination may have characteristics of a mental habit but no indication was found for greater 

general habitual response tendencies being associated with depression vulnerability. 

Cognitive reactivity 

It was hypothesized that formerly depressed participants would exhibit greater 

cognitive reactivity than never depressed participants, both on the self-report measure LEIDS-

R and following a mood-induction procedure. The results from the self-report measure 

support our hypothesis of greater cognitive reactivity in the formerly depressed group, a 

finding consistent with previous studies (Figueroa, 2015; Krujit, 2013; Moulds, 2008; van der 

Does, 2005).  

When assessing cognitive reactivity following a mood-induction procedure, there is an 

obvious premise that negative mood increases following the mood-induction. This premise is 

confirmed in the present study as the mood-induction increased negative mood, and had equal 

effect on formerly and never depressed individuals, consistent with previous studies (e.g.; Lau 

et al., 2012; Segal et al., 2006; Segal et al., 1999). The results regarding cognitive reactivity 

following mood-induction were in contradiction to both our predictions and the results 

obtained with LEIDS-R. Individuals with a history of depression did not exhibit greater 

cognitive reactivity than those never depressed. Based on previous research, these findings 

were unexpected (e.g. Gemar et al. 2001; Lau et al., 2012; Segal et al., 2006; Segal et al., 

1999), but not unprecedented (Brosse et al., 1999; Hedlund & Rude, 1995). Furthermore, our 

findings are consistent with previous studies implementing both experimental and self-report 

measures of cognitive reactivity (e.g., Van der Does, 2005).  
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One reason for mixed findings regarding cognitive reactivity in the present study 

might be related to procedural order in the testing session. The length and extent of the testing 

session in the present study differs somewhat from previous studies using a mood-induction 

procedure (e.g. Lau et al., 2012; Segal et al., 1999; Segal et al., 2006). In the beginning, 

participants filled in a number of self-report measures that required them to recall a sad time 

in their life and how they think and act during those times. Following the self-report measures 

participants completed a computerized task. This task might have been rather difficult for 

some participants, inducing frustration and even a sad mood in some participants. Therefore, 

the procedures in the testing session leading up to the mood-induction might have caused the 

participants to be already primed to sad or negative mood. Higher negative mood prior to 

mood-induction might result in a higher baseline measure of dysfunctional attitudes, which 

could potentially influence the experimental measure of cognitive reactivity.  

Any conclusions regarding cognitive reactivity based on the present study must be 

drawn with caution. The findings do provide some evidence that LEIDS-R self-report 

differentiates individuals with a history of depression and no such history, indicating an 

assessment of some form of vulnerability. However, based on the mixed results from the two 

measures of cognitive reactivity, and the non-significant, almost non-existent correlation 

between those measures in the present study, the concurrent validity of both measures needs 

to be clarified. It is possible that different aspects of the reactivity construct are being assessed 

with these two measures. Future research findings regarding this, would implement both 

conclusions drawn from previous research on the concept of cognitive reactivity and shape the 

direction of future research.  

Rumination 

It was hypothesized that individuals with depression history would exhibit greater 

levels of both brooding and reflective rumination. This hypothesis was supported and is 

consistent with previous findings (e.g., Whitmer & Gotlib, 2011). In euthymic state, formerly 

depressed individuals exhibited greater brooding rumination indicating a richer tendency to 

experience a discrepancy between their current situation and their desired one. The formerly 

depressed participants also exhibited greater reflective rumination, indicating a tendency of 

cognitive problem solving while experiencing distress. These findings are consistent with 

previous research (e.g., Treynor et al., 2003). The present study assessed rumination in 

euthymic individuals. Findings of the present study indicate that rumination is a stable trait in 
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euthymic as well as depressed state. This is consistent with previous findings on the matter 

(for overview, see Nolen-Hoeksema et al., 2008). As the formerly depressed individuals 

exhibited higher current depressive symptoms, these findings are also consistent with 

previous findings that individuals who currently exhibit some depressive symptoms tend to 

ruminate more (Kuehner & Weber, 1999; McLaughlin & Nolen-Hoeksema, 2011). Findings 

of the current study indicate that individuals with depression history exhibit greater 

ruminative tendencies. As all participants in the present study were in a euthymic state, these 

findings indicate that rumination is a stable trait and not merely a symptom experienced in 

depressive episodes. 

Habitual tendencies and the habitual characteristics of rumination 

It was hypothesized that individuals with a history of depression would exhibit greater 

habitual tendencies than those with no depression history. The present study examined two 

aspects of habitual tendencies, general habitual response tendencies, assessed with a 

computerized learning task, and the habitual characteristics of rumination, assessed with the 

SRHI self-report questionnaire.  

To our knowledge, this is the first study to examine general habitual response 

tendencies as a vulnerability factor in depression. This response tendency has been associated 

with psychopathology in other studies, most frequently with obsessive-compulsive 

symptomatology (e.g., Gillian et al., 2011). Results from the present study indicate that this 

response tendency is not a factor in depression vulnerability, which suggests that impairment 

in goal-directed action control that results in increased tendency to rely on habitual-action 

control may not underlie cognitive risk factors such as rumination, in depression. The results 

using the SRHI were as predicted. Individuals with a history of depression showed greater 

habitual characteristics of rumination, findings consistent with previous studies on the 

relationship between habitual characteristics and rumination (Verplanken, 2006; Verplanken 

et al., 2007) and gives a preliminary support of the framework of rumination as a mental habit 

set forth by Watkins and Nolen-Hoeksema (2014).  

The present study predicted an association between rumination and habitual tendencies 

in formerly depressed participants. The results only partially supported our predictions. There 

was a strong association between both the brooding and reflective pondering subscales of 

RRS with the SRHI. However, the results from the computerized habit-learning task did not 

provide support for this relationship. These findings indicate that rumination might have some 
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habitual features, but these features are distinct from the general habitual response tendencies 

assessed by the computerized habit-learning task. Future research on rumination should 

emphasize the importance of understanding this habitual nature of rumination, as it might lead 

to innovation in the design of therapeutic intervention for depression and the prevention of 

depression recurrence. 

Limitations 

There were a few limitations in the present study that are worth mentioning. The first 

thing to note is that the characteristics of our sample differ to some extent from the general 

population. Compared to the general population, female gender and university students are 

overrepresented in the current sample, leading to our sample being rather homogeneous. 

Another thing worth noting is that in our sample, individuals with depression history were not 

from a clinical population. They responded to advertisements because of a general interest in 

the study and a strict and standardized procedure was used to assess depression history. 

However, this might result in our group of formerly depressed individuals not representing the 

full severity of the disorder, as it is manifests in the general population. These limitations 

make the generalizability of our findings to the general population rather limited.  

Conclusions 

Findings of the present study suggest that self-reported cognitive reactivity and 

rumination characterize individuals with a history of depression. Results of the present study 

also suggest that rumination might have habitual features and that the habitual characteristics 

of rumination differentiate formerly from never depressed individuals, lending preliminary 

support to the mental habit framework of rumination, recently set forth by Watkins & Nolen-

Hoeksema (2014).   

Interesting findings regarding measures of cognitive reactivity could shape future 

direction of research. If findings from this study are replicated and more studies find no 

association between the two different measures of cognitive reactivity, there would be strong 

indications that the measures assess different concepts. Future research should emphasize that 

the concurrent validity of these measure is clarified.  

Future directions of research on rumination should emphasize its habitual 

characteristics. Better understanding of the development and maintenance of ruminative 

tendencies could potentially have huge implication for the design of therapeutic interventions 
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for major depressive disorder. An interesting aspect of these cognitive vulnerability factors is 

their value for predicting recurrence in depression. It would be interesting to conduct a 

follow-up study of these participants and assess their predictive value. It would be especially 

interesting to examine if there is a difference between the experimental measure of cognitive 

reactivity and the self-report and a difference between the brooding and reflective pondering 

components of rumination, regarding predictive value.  
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