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Abstract 

Cognitive Reactivity (CR) is the extent to which an individual experiences a negative shift in 

cognitive content and processes during a sad mood. CR has been hypothesized as a risk factor 

for depression onset and/or recurrence, and literature suggests that there is a difference in CR 

magnitude between euthymic formerly-depressed (FD) and never-depressed (ND) participants 

in an experimental session. In addition, a number of studies have assessed whether CR is 

predictive of depressive relapse. The current analysis aimed to summarize the results of 

studies on CR in adults and attempt to explain the variance that exists in the available 

research. Analyzing k=23 studies the analysis found a significant difference between FD and 

ND groups in CR (Hedges g=0.566), where the results were moderated by how CR was 

measured and by the methodological quality of the study. A second analysis of k=7 studies 

found that CR is predictive of depressive relapse (Hedges g=0.320) but the low number of 

studies that have researched this limits this analysis. Overall the results provide further 

evidence of CR as a risk factor for both depression onset and recurrence.  

Key words: Cognitive Reactivity, Depression, Vulnerability, Risk, Dysfunctional attitudes, 

Mood-Priming.  
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Útdráttur 

 

Hugnæmi er skilgreint sem breytingar í hugsanahætti og upplýsingaúrvinnslu við 

smávægilegar breytingar í liðan. Hugnæmi er talið vera næmisþáttur fyrir þróun endurtekins 

þunglyndis. Niðurstöður allnokkurra rannsókna sýna að hugnæmi er aukið hjá þeim sem hafa 

fyrri sögu um þunglyndi samanborið við þá sem hafa enga slíka sögu og að það spá fyrir um 

endurkomu þunglyndislotu, en í nokkrum rannsóknum hefur þessi hugmynd ekki hlotið 

stuðning. Framkvæmd var heildargreining á rannsóknum hugnæmi í þunglyndi. Alls 23 

rannsóknir gáfu upplýsingar um hugnæmi hjá mismunandi hópum og alls 6 gáfu upplýsingar 

um forspárgildi hugnæmis. Greining á áhrifastærðum sýnir að hugnæmi er meira hjá þeim 

sem hafa fyrri sögu um þunglyndi samanborið við þá sem hafa enga slíka sögu (Hedges 

g=0.566). Visbendingar voru um að meira munur mælist milli hópanna eftir hvaða aðferð er 

notuð til að mæla hugnæmi. Greining á áhrifastærðum sýnir einnig að hugnæmi spá fyrir um 

endurkomu þunglyndislotu (Hedges g=0.320). Niðurstöðr stýðjir að hugnæmi er næmisþáttur 

fyrir próun endurtekins þunglyndis. 
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Introduction 

Major Depressive Disorder (MDD) is a heavy burden, for afflicted individuals and for society 

as a whole. It has been estimated to carry the largest burden of all diseases in the world 

(World Health Organization, 2008) and those who suffer from it report being greatly impaired 

in their everyday life (Wittchen, Nelson & Lachner, 1998). MDD is a prevalent condition with 

12 month estimates being 4.2% in men and 9.9% in women (Maske et al., 2016). Particularly 

worrisome is the high rate of recurrence of depression. The incidence of depression 

recurrence - the reoccurrence of depressive symptoms after remittance - has been found to 

range from 35% (Hardeveld, Spijker, De Graaf, Nolen, & Beekman, 2010), to as high as 80% 

(Mueller et al., 1999) over a 15 year period in the general population, and the risk of 

recurrence appears to increase with number of episodes (Berlanga, Heinze, Torres, Apiquian, 

& Caballero, 1999; Lewinsohn, Rohde, Seeley, Klein, & Gotlib, 2000). Impairment and 

suffering result both from the initial episode and later recurrence, and identifying risk factors 

for depression is therefore pivotal for ameliorating its detrimental effects through effective 

treatment and prevention strategies.  

Research indicates that initial onset and recurrence may have different risk factors, making it 

especially important for prevention that these factors are identified and appropriately targeted. 

Marital status, gender (Kessler, 2000), negative life events, and Socio-Economic Status (SES) 

(Birmaher, Arbelaez & Brent, 2002) are demographic factors linked to first onset of 

depression but do not seem to be related to episode recurrence (Burcusa & Iacono, 2007). On 

the other hand, age of onset, number of episodes, and episode severity, together with 

comorbidity (Segal, Pearson, & Thase, 2003) and family history of psychopathology 

(Zubenko, Zubenko, Spiker, Giles, & Kaplan, 2001) are all implicated in the recurrence of 

depression (see also Burcusa & Iacono, 2007). These risk factors are either unchangeable or 

hard to modify, and it may be difficult to tailor treatment and prevention efforts according 

these variables. According to cognitive theories of depression, vulnerability for onset and 

recurrence lies in some kind of cognitive dysfunction. This meta-analysis will attempt to 

clarify the role of cognitive reactivity, a different potential risk factor for depression. The 

variables mentioned above can be expected to influence the results reported in the collected 

studies so to be able to identify the separate effects of individual variables it is necessary to 

consider already established risk factors.  

 



Defining Cognitive Reactivity 

Cognitive Reactivity is defined as the negative change in cognitive processes and content 

during a sad mood state (CR; Scher, Ingram, & Segal, 2005). The extent to which individuals’ 

cognitions change when in a sad mood is likely to influence the likelihood of depression onset 

and recurrence, and should occur to different degrees in individuals that are vulnerable to 

depression compared to those not vulnerable. According to Beck’s cognitive model (Beck, 

1967), depression vulnerability is conceptualized as negative knowledge structures, or 

schemas, that originate in childhood and contain information about the self, others, and the 

world and the understanding of CR started with research on these dysfunctional attitudes. 

These schemata can become directly or indirectly activated during similar situations later in 

life, triggering biases at all stages of information processing. Dysfunctional cognitive 

processes have been heavily researched as a cause of depression onset and recurrence.  

CR could be conceptualized as a risk factor, a scar, or a combination of the two. A risk factor 

would be present in the individual even before the initial episode and influence the likelihood 

of onset, thereby distinguishing vulnerable individuals from non-vulnerable individuals before 

depression onset (Burcusa & Iacono, 2007). A scar, as conceptualized with the kindling 

hypothesis (Segal, Williams, Teasdale, & Gemar, 1996) would develop during the first 

depressive episode, in turn making the individual more vulnerable to subsequent episodes, 

further adding to the scar, creating a vicious circle. For CR to be a scar rather than a risk 

factor there must be no difference in CR magnitude between those who develop depression 

and those who doesn’t prior to the onset of depression, but with a difference emerging after 

the first episode. Whether CR is a risk factor or a scar is important for conceptualizing and 

understanding depression onset and recurrence, as well as for targeting the most important 

and receptive variables with treatment and prevention efforts. If CR is a scar from depression 

we would expect to see no CR in never-depressed individuals and for CR magnitude to 

increase with increased number of depressive episodes. If CR is a risk factor for depression 

onset we would expect there to be a difference between vulnerable and non-vulnerable 

individuals before, as well as after, the initial episode. In either case CR could be expected to 

help predict the risk of recurrence (Burcusa & Iacono, 2007). 

The history of research on Cognitive Reactivity 

Early research was directed at testing whether dysfunctional attitudes towards the self, others, 

and the future were a vulnerability factor present in those who had a history of depression but 



absent in never-depressed individuals. Group comparisons on a self-report measure of 

dysfunctional attitudes – Dysfunctional Attitudes Scale (DAS; Weissman & Beck, 1978)- 

generally failed to find support for greater levels of dysfunctional attitudes in formerly 

depressed individuals, thus contradicting the cognitive theory (e.g. Eaves & Rush, 

1984; Hamilton & Abramson, 1983; Persons & Rao, 1985;Silverman, Silverman, & Eardley, 

1984) Instead, a difference only emerged between currently-depressed and never-depressed 

individuals, suggesting that dysfunctional attitudes were a correlate of depression itself 

(Barnett & Gotlib, 1988).  

Teasdale’s differential activation hypothesis (Lau, Segal, & Williams, 2004) suggests that the 

initial depressive episode establishes specific dysfunctional patterns of processing that lie 

latent after recovery but that can be reactivated by depressed mood. This activation would in 

turn strengthen the dysfunctional processing patterns and thereby create a vicious loop of 

depression recurrence. Researchers had already argued that negative schemata might need to 

be primed by negative life events before they become accessible to measurement (Riskind & 

Rholes, 1984; Beck, 1987). These ideas influenced a new paradigm of research on 

dysfunctional attitudes and cognitive bias in depression, leading to the conceptualization of 

CR.  

Researchers started using a mood induction procedure that exposes participants to a mild 

stressor to activate latent dysfunctional schemata. After the inclusion of mood primes within 

the experimental setting, studies started appearing that confirmed the idea of a mood-

dependent cognitive vulnerability. The most common research design involved the original 

FD and ND groups, but included measuring their scores on DAS before and after a sad mood 

induction. The change in the scores is seen as the result of cognitive schemas or dysfunctional 

attitudes being activated by the sad mood, and was termed Cognitive Reactivity (CR). These 

findings suggested that CR is not just a correlate of sad mood, as there is a significant 

difference in CR between ND and FD groups. It appears that when confronted with certain 

stressors, differences between vulnerable and non-vulnerable people emerge and CR is 

defined as the extent to which individuals experience a negative shift in cognitive processes or 

content when primed with a sad mood induction (Scher, Ingram & Segal, 2005). After 

changing the research paradigm a number of studies have emerged in support of latent 

cognitive biases in vulnerable individuals, but there are still studies that do not find the 

expected difference between the groups following a negative mood induction (Bradley & 

Mathews, 1988; Gotlib & Cane, 1987) 



Researchers have utilized a variety of methods to assess the magnitude of CR found in ND 

and FD participants, and the predictive power of CR on depression relapse. Some of the first 

researchers like Miranda and Persons (1988) had FD and ND participants fill out DAS pre- 

and post- a mood-induction procedure, and simply calculated the difference between the 

groups, supporting the hypothesis that FD participants have significantly higher CR. Others, 

like Ingram, Bernet and McLaughlin (1994) used a dichotic listening task to assess the 

difference in attentional allocation in ND and FD groups after a MIP, also supporting a larger 

negative shift in cognitive processes in previously-depressed individuals. Other researchers 

have varied their experimental groups; Williams, Barnhofer, Crane, and Beck  (2005) for 

example assessed not only FD and ND groups but divided previously-depressed participants 

into those with a history of suicidal ideation and those without, a variable that is rarely 

investigated in CR studies. They found that participants with a history of suicidal ideation had 

significantly higher CR, as measured by fewer problem solving solutions, after the MIP. 

Moulds et al., (2008) used another measure of CR, The Leiden Index of Depression 

Sensitivity (LEIDS) and found that FD participants had significantly higher LEIDS-R scores 

than ND participants. Other researchers have assessed whether CR is predictive of depression 

relapse, and Segal, Gemar, and Williams (1999) discovered that CR, as measured by the 

change in DAS scores pre/post MIP, predicted depressive relapse after 31 months, at the same 

time that they reported that participants treated to remission with CBT showed less CR than 

those treated to remission with medication. Lethbridge and Allen (2008) on the other hand did 

not find any predictive power of CR on depressive relapse in their study using DAS scores 

pre/post MIP to assess CR over a 12 month follow-up. One difference in their study was the 

choice not to treat participants to remission themselves. Figueroa et al., (2015) used LEIDS to 

measure CR in a longitudinal study and used the results to successfully partly predict 

depressive relapse after 43 months.  

Measuring Cognitive Reactivity 

As alluded to above, researchers have varied widely in how they conduct research on CR. 

Variations of MIPs have been tried out over the years to trigger latent dysfunctional attitudes. 

The majority of primes attempt to induce a sad or negative mood but some have also 

experimented with stressful situations or induced self-focus (Hedlund & Rude, 1995). In a 

meta-analysis by Westermann, Spies, Stahl and Hesse (1996) the most effective procedure to 

induce a negative mood was to use a sad film in combination with instructions for participants 

to put themselves in a sad mood. Another study, conducted by van der Does (2002) found that 



both the combination of sad music and self-referential recall and just a sad film resulted in a 

significant mood change in participants, but that only the combination resulted in a significant 

correlation between mood-change and CR. Researchers on CR have also used different 

measures of the negative shift in cognition. Initially the focus was on the participants’ answers 

on self-report measures like DAS, but studies have also used performance measures like the 

Implicit Associations Test (IAT; Greenwald et al., 1998), Dichotic listening task (Ingram, 

Bernet & McLaughlin, 1994; Ingram & Ritter, 2000), and scrambled sentences task (Hedlund 

& Rude, 1995; van der Does, Manthey & Hermans, 2012). The majority of performance 

studies on CR does not included a pre-post design, but rather compare FD and ND 

participants on a performance measure after a sad mood induction. There are indications that 

the cognitive biases seen in these performance studies are mood-dependent, and that the 

difference between FD and ND groups after a MIP is a measure of CR. Werner-Seidler and 

Moulds (2011) found that the FD group exhibited less vivid positive autobiographical 

memories than the ND group when in a sad mood, but not in the neutral mood condition, 

suggesting that the negative bias is only present in FD participants, and only in a sad mood. 

Similar results was found by Ingram and Ritter (2000) who reported that FD participants 

became more distracted than ND participants in an attentional allocation task when in a sad 

mood, but not when in a neutral mood.  

Studies also vary in their choice of inclusion criteria and how those criteria are assessed, for 

example by using self-report measures of depression history versus semi-structured or 

structured interviews. In addition to choice of outcome measure, mood-induction procedure, 

and inclusion criteria, studies also vary with regards to how much information they report. 

Variables such as sample population, age distribution, gender distribution, comorbidity, 

number of previous episodes, history of cognitive therapy, and use of medication are not 

consistently reported across studies but could be expected to influence the results due to their 

role as risk factors for depression onset and/or recurrence (Burcusa & Iacono, 2007). Some 

studies take care in assessing differences in baseline depressive symptoms and mood-change 

effectiveness between the groups (e.g. Brosse et al., 1999; Ramel et al., 2007), while others 

do not report checking at all, or leave a difference unaccounted for (e.g. Hedlund & Rude, 

1995; Lau et al., 2012).Differences in current levels of depressive symptoms would be 

expected to influence the magnitude of CR found, as currently depressed participants high in 

depressive symptoms have been found to have higher CR scores than both FD and ND groups 

(Hedlund & Rude, 1995).  



With this much variability in methodological quality and design, a meta-analysis including all 

available studies in this area can shed light on how large of a CR difference actually exists 

between ND and FD participants and whether methodological differences and characteristics 

of the studies are related to this difference. This could potentially show how future CR studies 

could best be conducted. A meta-analysis can attempt to explain the variability in results 

found during the history of CR research and come to a conclusion regarding the presence of 

CR in ND and FD groups and its role in the prediction of depression recurrence.  

The present research  

No meta-analysis has been conducted in this area; however, a thorough literature review was 

conducted by Scher et al., in 2005 which included diverse studies and no quantitative analysis 

of the available results. The current meta-analysis is looking to assess whether there is a 

difference between ND and FD participants during remittance, and whether CR predicts 

depression relapse. This will be researched separately, with the first analysis assessing 

whether CR distinguishes between FD and ND and how large the effect is between the two 

groups, while the second will assess whether CR helps predict future episodes, with more CR 

being expected to indicate a higher likelihood of recurrence. There is a lack of studies 

comparing the effectiveness of different methods of researching CR, and the current meta-

analysis can investigate whether different types of measurement is associated with different 

results. In addition to assessing these relationships the studies will explore whether variables 

like gender, age, number of previous episodes or study-design differences like priming 

procedure or inclusion criteria moderate the outcome. It has been suggested by previous 

studies that there is a relationship between CR and number of previous depressive episodes 

and Elgersma et al., (2015) found that participants who have experienced more than one 

previous episode show higher CR than those that have experienced only one. However, the 

association did not distinguish between participants with 2, 3 or more episodes.  

A meta-analysis on the predictive value of CR on depression relapse could determine whether 

CR contributes with any predictive power above what is already accounted for by depressive 

history, demographics, and other known risk factors for recurrence. In addition, a meta-

analysis could look to explain some of the variance in the results from these studies, by 

looking into methodological differences like follow-up wait, what measure of CR was used, 

what type of sample was included, how relapse was assessed or how the sample was treated to 

remission. A potentially important difference between the longitudinal studies is whether the 



experimenters themselves treat the participants to remission, or whether they rely on a sample 

already considered to be remitted, as well as what treatment method they choose. There are 

studies that treat participants to remission with MBCT and PCT, both treatments aiming to 

prevent relapse (Segal, Williams, & Teasdale, 2012, Bockting et al., 2005) and it could be 

hypothesized that the participants treated to remission with these methods would be less likely 

to relapse. In addition, they could be expected to show less CR if CR is the mechanism 

through which these treatments influence relapse risk. It can also be hypothesized that CR 

would be more predictive when participants were treated to remission with medication instead 

of cognitive therapy (Kuyken et al., 2010), and a meta-analysis could attempt to shed some 

light on these differences. The low number of studies conducted in this area indicates that 

moderator analyses will be of limited statistical power but might still indicate potential 

differences in results and relationships to look into in future research.  

By exploring these hypotheses in a meta-analysis this research hopes to explain why there are 

still relatively large differences between studies in the magnitude of CR found, why certain 

studies do not find any difference at all and what, if any, the predictive power it has. 

Method 

Cross-sectional studies 

Inclusion criteria: 

i) Participants: Participants had to be 18+ years old and in a euthymic state at the 

time of the study but have either a history of MDD (FD) or no history of 

depression (ND).  

ii) Experimental design: Studies were included if they compared CR between FD and 

ND groups of participants, either by pre- and post-MIP measures or by specific 

methods like LEIDS.  

Exclusion criteria: 

Studies reporting a lack of protective bias in FD participants (e.g. Newman & Sears, 2015) 

were excluded as the working definition of CR involves a negative shift in cognitive content 

or processes. In addition, studies using non-parametric statistical tests to analyze the results 

(one study; Myers, 1995) as well as articles reporting two studies, one with FD and one with 

ND groups (e.g. Vrijsen, van Oostrom, Isaac, Becker & Speckens, 2014) were excluded. 



Studies reporting a secondary analysis of a sample already included in the meta-analysis was 

also excluded (van der Does, 2002) 

Identification and selection: 

Comprehensive systematic searches of PsycInfo, ProQuest, PubMed, and Web of Science 

databases were conducted up to 30.11.2015. For PubMed the search terms were “cognitive 

AND reactivity AND depress* AND (mood OR induction OR priming OR provocation)”. 

Similar search terms were adjusted for each database depending on its search parameters. The 

database searched anywhere in the text and there were no restrictions. We decided on a 

broader search not to miss out on any potentially eligible studies by frequent use of “or” 

rather than strict search terms. In addition to the database searches both references and 

citations of all included studies were assessed. Previous reviews on the subject (Scher, Ingram 

& Segal, 2005) were also assessed for potential studies. It was assumed that the search had 

been exhaustive when neither citations, references, nor new searches resulted in any 

additional studies. A total of roughly 17 000 studies were scanned during the database 

searches. Key authors in the field were contacted regarding any additional unpublished work 

they might have knowledge of, but no additional studies were found.  

Study selection: 

KDN screened the title and abstracts for immediate exclusion during the literature search. All 

potentially eligible studies were saved for later assessment then reviewed by reading the full 

manuscript where necessary. Each included study was discussed with RPÓ and any 

disagreement was settled through discussion. The study selection process is presented in 

figure 1. 

Data extraction and management: 

Data was registered to Google spreadsheet by KDN, and then imported into Comprehensive 

Meta-Analysis for further analysis. The following information was extracted to the 

spreadsheet: 

1. Report identification: Study name, authors, year published. 

2. Study setting: Sample population, sample size 

3. Study participants: gender distribution, mean age, age difference between groups,  

SES, number of previous episodes, ethnicity. 

4. Methodology: Type of MIP, source of information, CR measure, study design, mood 

change measure, whether the MIP was effective in changing mood,-whether there was 



a difference between the two groups in the magnitude of mood change, what variables, 

if any, was controlled for or included as covariates, inclusion/exclusion criteria for 

each group, how the diagnostic criteria were assessed. 

5. Statistics: Each group’s sample size, mean pre-and post MIP and standard deviations. 

In the case of different statistical methods, t tests, F-tests, or p-value and sample sizes 

were also collected.  

Primary outcome variables: 

Cognitive reactivity as measured either by the change in outcome variable from pre- to post-

MIP or by specific measures like LEIDS. Of primary interest was whether there was a 

difference between the two groups in magnitude of CR.  

Risk of bias in individual studies: 

To obtain information on possible factors associated with between-study variability in 

reported effect sizes, we rated the methodological quality of each study. For this purpose, we 

constructed methodological quality criteria based on previous research on CR, mood-priming 

procedures, and depression vulnerability, and focused on variables that should be measured 

and included or accounted for in studies comparing FD and ND participants on CR to increase 

the validity of the findings. The methodological quality assessment was initially designed 

based on a full score representing what we considered the ideal study. Two different versions 

were developed; one comprehensive assessment for qualitative assessment to guide future 

research and identify what is lacking in current research, and a more condensed assessment 

including major threats to internal validity that is used for quantitative assessment (See 

Appendix A for full description of the criteria).    

Longitudinal studies 

Inclusion/Eligibility criteria: 

i) Participants: Participants had to be 18+ years old.  

ii) Experimental design: The experiment could use either of the ways used to measure 

CR in the cross-sectional analysis. The study needs to include a wait-time between 

the CR measure and follow-up measure of relapse/recurrence to avoid pure 

correlational studies.  

iii) Study design: Studies that measured CR at time 1 and attempted to predict relapse 

status at time 2.  



Exclusion criteria: 

We excluded studies that used CR to predict levels of depressive symptoms (Wenze, Gunthert 

& Forand, 2010; Struijs, Groenewold, Oude Voshaar & de Jonge, 2013) or resilience to 

stressful life-events after follow-up (Giesbrecht, Abidi, Smeets, Merckelbach, van Oorsouw & 

Raymaekers, 2009) given the aim of the analysis to assess the predictive power of CR on 

depressive relapse.  

Identification and selection: 

Comprehensive systematic searches of PsycInfo, ProQuest, PubMed and Web of Science 

were conducted up to 30.11.2015. We decided on a broader search to not miss out on any 

potentially eligible studies by frequent use of “or” rather than strict search terms. The 

keywords searched were “Cognitive AND (reactivity OR dysfunction*) AND depress* AND 

(predict* OR relapse OR recur*) In addition to the database searches both references and 

citations of all included studies were assessed. Previous reviews on the subject (Scher et al, 

2015) were also assessed for studies. It was assumed that the search had been exhaustive 

when neither citations, references, nor new searches resulted in any additional studies. A total 

of roughly 2700 studies were screened during the database searches and forward/backward 

searches. Key authors in the field were contacted regarding any additional unpublished work 

they might have knowledge of, but no additional studies were found. 

Study selection: 

The study selection process is presented in figure 3. KDN screened the title and abstracts for 

immediate exclusion during the literature search and all potentially eligible studies were saved 

for later assessment then reviewed by reading the full manuscript where necessary. Each 

included study was discussed with RPÓ and any disagreement was settled through discussion. 

Data extraction and management: 

Data was registered to Google spreadsheet by KDN, and then imported into Comprehensive 

Meta-Analysis for further analysis. The following information was extracted to the 

spreadsheet:  

1. Report identification: Study name, authors, year published,  

2. Study setting: Sample population, sample size 

3. Study participants: Diagnostic information, gender distribution, mean age, number of 

previous episodes. 



4. Methodology: Type of MIP, source of information, how CR was measured, what 

variables, if any, was controlled for or included as a covariate, how the diagnostic 

criteria were assessed, follow-up time, whether the participants were treated to 

remission and if so, what kind of treatment was used.  

5. Statistics: Each group’s sample size, chi-square statistic and the effect direction.  

Primary outcome variables: 

The primary information of interest was whether the magnitude of CR at time 1 would predict 

depression relapse at time 2. Depression relapse was defined as fulfilling the criteria for a 

major depressive episode according to the DSM or ICD diagnostic manuals. 

Statistical Analyses 

Calculating effect sizes: Difference in CR between FD and ND 

The standardized mean difference was calculated as a function of the group’s pooled standard 

deviation to address the issue of small sample sizes (Hedges g). A 95% confidence interval of 

the effect size was calculated. For studies reporting more than one measure of CR a combined 

effect size of the measures was used for the final results. The studies did not consistently 

report one statistic so the effect sizes were calculated based on available information in each 

study. Most studies reported the mean change and the standard deviations of the groups pre- 

and post-MIP (k=19), some reported the results of individual t-tests with unequal sample sizes 

(k=2), and some reported individual F-ratio with unequal sample sizes (k=2). Finally, two 

studies only reported the p-value of a significance test with the sample sizes. Where multiple 

sources of data was given up, raw data was chosen over significance tests. A random-effects 

model was chosen based on the expected heterogeneity of the sample as well as the 

generalizability of the results (Card, 2012).  

Calculating effect sizes: Predictive power of CR on depression relapse 

The standardized mean difference was calculated as a function of the group’s pooled standard 

deviation to address the issue of small sample sizes (Hedges g). A 95% confidence interval of 

the effect size was calculated. All studies reported the chi-square statistic. A random-effects 

model was chosen based on expected heterogeneity as well as the generalizability of the 

results (Card, 2012). For both meta-analyses, Cohen’s (1988) guidelines for interpretation of 

effect sizes was followed, where 0.20 is a small effect, 0.50 is a medium effect, 0.80 is a large 

effect, and 1.30 is a very large effect.  



Calculating effect sizes: Mood-change effect 

The standardized mean difference was calculated by taking the mean change and standard 

deviations of the groups for the MIP or with the raw scores pre-post and their standard 

deviations.  

Testing homogeneity  

Tests of heterogeneity was used to assess whether variation among the point estimates of 

effect sizes was more than expected by random sampling fluctuations. In addition to a 

significance test for heterogeneity (Hedges’ Q) an I2 index was calculated to assess the 

magnitude of heterogeneity among the studies (Card, 2012). 

Risk of bias across studies  

Meta-regression was conducted to assess the effects of potential moderator variables and 

explain variation between studies. To test for between-group differences in the effect size 

reported a test of homogeneity of the means of the groups was conducted.  

Testing for and dealing with publication bias  

Funnel plots for each analysis were assessed to estimate possible influence of publication 

bias, in addition to calculating a Fail-safe N (Rosenthal, 1979) and conducting Dural and 

Tweedie’s trim and fill (Duval, 2005). The Fail-safe N is the number of no-effect studies that 

would have to exist unfound for the result to no longer be significant (Card, 2012). The 

recommendations of Card (2012) for a Fail-safe N of 5k+10 (130) were followed.  

Results – Between-group difference in CR 

Study selection 

A total of 480 articles were examined, of those 319 were rejected by title or abstract and a 

further 138 were rejected after reviewing the full article. This left 23 studies from 22 articles 

to be analyzed (figure 1).  



 

Figure 1, Study selection process for cross-sectional studies (analysis 1)

Study characteristics 

A total of 23 studies including 3220 participants were included in the meta-analysis. Mean 

age of participants ranged from 20.2 to 47.4 and most studies had more female than male 

participants. More detailed information about each study can be found in appendix B. 

Diagnostic assessment for participant inclusion was frequently assessed with more than one 

measure, with SCID being used most frequently (13), then BDI-II (5), BDI (5) and HRSD (4) 



with other assessment instruments being used less frequently. Outcome measures varied 

considerably and individual studies often used more than one. DAS and LEIDS-R were the 

most commonly used measures (both 7), above SRET recall and Stroop (4), then LEIDS, 

recall, dichotic listening and SRET endorsement (2) with Implicit Associations Test, Belief 

Scale, Dot Probe, Means-Ends Problem-Solving, and Autobiographical Memory Test used the 

least (1) (see Appendix I for a full description of measures used).   

Is there a difference in CR magnitude between FD and ND after a sad mood induction? 

The analysis of studies on the difference in CR between ND and FD groups showed a 

random-effects mean effect size (Hedges g) of 0.566 (N=23, 95%CI=0.466-0.665, p<0.0001), 

indicating that FD participants have, on average, higher CR scores than ND participants, 

corresponding to a medium sized difference between the groups. The effect size estimates and 

forest plot of the individual studies can be seen in table 3. Heterogeneity was small and non-

significant, (Q=28.61, p=0.194, I2=19.61). 

The influence of methodological differences 

Moderator analyses were conducted for the variables of interest. As can be seen in table 2, 

meta-regression showed that neither the age difference between groups, the age of the FD 

group nor the gender composition of the sample significantly affected the overall difference in 

CR between the groups (all p>0.05).  

The influence of choice of mood prime, outcome measure, and methodological quality 

Choice of mood prime was not included as a moderator variable due to the skewed 

distribution of the studies on this variable. As can be seen in table 1, Methodological quality 

had a significant effect on the results, with medium and good quality studies showing similar 

findings (hedges g=0.459 and 0.431 respectively) and studies with poor methodological 

quality resulting in significantly higher effect sizes (hedges g=0.729). In addition, there was a 

difference in results depending on how studies measured CR, with self-report and 

performance measures resulting in similar estimates (hedges g = 0.388 and 0.441 

respectively), while studies assessing CR with LEIDS or LEIDS-R reported a higher average 

(hedges g = 0.73 

 

 



Table 1, Categorical moderators of the difference in CR between groups 

Categorical Moderators of the CR difference between FD and ND participants     

       Moderator k Q p 95%CI Hedges g   

  

Type of CR measure 

   Self-report 5 6.196 0.185 0.159-0.618 0.388ns 

 Performance 8 1.572 0.98 0.279-0.640 0.460ns 

 LEIDS 5 4.539 0.338 0.641-0.827 0.734ns 

     12.367 <0.01       

  

Methodological Quality 

   Poor 8 4.59 0.71 0.639-0.817 0.728ns 

 Medium 6 4.467 0.484 0.293-0.697 0.495ns 

 Good 9 7.37 0.497 0.254-0.609 0.431ns 

     12.182 <0.01       

 

 
 

      

              

       Table 2, Continuous moderators of the difference in CR between groups 

Moderator M SD k I2 β p 95%CI Adj-R2 

Age difference 0.575 0.0869 14 29.39 -0.0011ns 0.943 -0.031-0.029 0 

Age of FD group 0.438 0.295 14 18.13 0.0042ns 0.599 -0.015-0.02 0.16 

%Female 0.736 0.352 19 29.7 -0.0026ns 0.584 -0.0121-0.007 0 
 

 
 

        

LEIDS = Leiden Index of Depression Sensitivity.  

Significance:  ns = non-significant. * = p < 0.05. ** = p < 0.01. *** = p < 0.001  

Significance:  ns = non-significant. * =  p < 0.05. ** = p < 0.01. *** = p < 0.001  



Table 3: Forest plot of studies assessing the difference in CR between groups 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Risk of bias within studies 

As can be seen in table 4, most studies got a full score on the first 8 criteria. On the other 

hand, a lot of studies miss out on points requiring assessing and controlling for a difference 

between the groups on baseline depressive symptoms, mood-change, age, medication use, and 

history of cognitive therapy. Many studies also fail to report sample information like 

comorbidity and previous number of depressive episodes, both variables that could potentially 

influence the results. Inter-rater reliability was an acceptable 90.6% across all criteria and 

studies for the methodological quality assessment. 

Risk of bias across studies 

As can be seen in the funnel plot in appendix E the distribution of studies was approximately 

symmetrical and the Fail-Safe N was calculated to 921 studies. In addition, when conducting 

Dural and Tweedie’s trim and fill there was no change in effect size, further suggesting that 

there was little influence from publication bias. Furthermore, a funnel plot including only 

LEIDS studies was plotted due to the significant difference in effect sizes in these studies. 

This funnel plot was also approximately symmetrical (Appendix F) with a large fail safe N 

(398) and no difference after Dural and Tweedie’s trim and fill procedure. When running an 

analysis of the results with one study removed, no single removed study changes the results 

drastically.  

Additional analyses 

To explore the relationship between the magnitude of CR and changes in mood resulting from 

the MIP, effect sizes for average change pre-post MIP was calculated for each study and the 

correlation computed between mood-change effect sizes and CR effect sizes. Correlation 

coefficients were very small and non-significant across all studies (k = 26, r = -0. 11, p = 

0.957) but also when only self-report studies were included (k = 11, r = 0.24, p = 0.5). These 

results indicate that there is no association between the level of mood change and cognitive 

reactivity in studies using MIP within an experimental setting. 

 

 

 

 



Table 4, Visual representation of methodological quality assessment 

1.  Gemar, Segal, Sagrati & Kennedy, 2001. 2. Brosse, Craighead, & Craighead, 1999. 3. van der Does,  2005. 4. Barnhofer & Chittka, 2010. 5. 

Lau, Haigh, Christensen, Segal & Taube-Schiff, 2012. 6. Raes, Dewulf, van Heeringen & Williams, 2009. 7.Elgersma et al., 2015. 8. Ingram & 

Ritter, 2000. 9. Solomon, Haaga, Brody, Kirk, & Friedman, 1998. 10. Miranda, Gross, Persons & Hahn, 1998. 11. Ramel et al, 2007. 12. 

Hedlund & Rude, 1995. 13. Williams, Barnhofer, Crane, & Beck, 2006. 14. Fresco, Heimberg, Abramowitz & Bertram, 2006. 15a. Werner-

Seidler & Moulds, 2011. 15b. Werner-Seidler & Moulds, 2011. 16. Ingram, Bernet & McLaughlin, 1994. 17. Miranda & Persons, 1988. 18. Van 

der Does, Manthey, & Hermans, 2012. 19a. Gilboa & Gotlib, 1997. 19b. Gilboa & Gotlib, 1997. 20. Hamilton, 2000. 21. Olafsson, 

Gudmundsdottir, Bjornsdottir, Snorrason, 2016. 22. Moulds et al, 2008
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Results – Does CR predict relapse status? 

Study selection 

A total of 86 articles were examined. 56 studies were rejected by title or abstract and a further 

23 were rejected based on the full article. This left 7 studies to be analyzed (figure 2).  

 

Figure 2, Study selection process for longitudinal studies (analysis 2) 

Study characteristics 

A total of 7 studies including a total of 1382 participants were analyzed. The studies assessed 

CR by either LEIDS (k=2) or DAS pre- and post- MIP (k=5), and follow-up time ranged from 

12 to 66 months.  More detailed information about each study can be found in appendix C. 



The outcome measure was the recurrence of a major depressive episode, measured by SCID 

(k=4), CIDI (k=1), SADS (k=1) or LIFE (k=1).  

Synthesis of results 

Does CR predict relapse/recurrence in MDD? 

The analysis of studies reporting the predictive value of CR showed a mean random-effects 

model effect size (Hedges g) of 0.326 (N=7, 95%CI=0.203-0.449, p<0.0001), indicating that 

CR has a small to medium-sized effect on the risk of depression relapse. The effect size 

estimates and forest plot of the individual studies can be seen in table 5.  Heterogeneity was 

small and non-significant (Q=6.381, p=0.382, I2=5.964). 

The influence of methodological differences 

Tests of variance indicated that there were no changes in the predictive power of CR based on 

how the sample was treated to remission, how CR was measured, or how relapse was 

measured (all p > 0.05). In addition, the distribution of studies across each level of the 

variables was uneven, with several categories only including one study, making statistical 

analysis of these moderators unfeasible. Finally, the meta-regression model assessing the 

difference in effect size based on the length of the follow up was not significant (N = 8, Q = 

0.82, df = 1, p = 0.365), indicating that follow-up length had no influence on predictive 

power.  

 

 

 

 

 



Table 5: Forest-plot of included studies in longitudinal meta-analysis 

 

 

 

 

 

 

 

 

 

 

 

 



Risk of bias across studies 

As can be seen in the forest plot in appendix H the distribution of studies was approximately 

symmetrical and the Fail-Safe N was calculated to 47 studies, just above the recommended 

5k+10 suggestion (45). When conducting Dural and Tweedie’s trim and fill there was a small 

change in effect size, from 0.32 to 0.29 suggesting that there could be some influence from 

publication bias. When running an analysis with one study removed, no individual study 

removed resulted in a drastic change in effect size. 

Discussion 

Cognitive reactivity has been identified as an important vulnerability factor for the 

development of recurrent major depressive disorder (e.g. Ingram, Atchley & Segal, 2011). 

This means that the activation of a specific mode of cognitive-affective processing may help 

explain why the occurrence of a depressive episode can develop into a recurrent and persistent 

problem (Teasdale, 1999). Although previous qualitative reviews of the research literature 

have supported this notion by showing that cognitive reactivity differentiates samples of 

vulnerable and non-vulnerable individuals and that it may predict future depressive episodes 

(Scher et al., 2005), no systematic quantification of the effect of this vulnerability factor in the 

literature has been carried out. The results of the current meta-analysis show that there is a 

medium-sized difference in CR between FD and ND participants after a sad mood induction 

(Hedges g: 0,566). Euthymic FD participants exhibited more CR than ND participants, 

indicating that the difference in CR isn’t a correlate of the depressive episode itself, but that it 

lies latent and becomes activated by sad mood, supporting the differential activation 

hypothesis (Lau, Segal, & Williams, 2004).  

CR also predicts depression relapse (Hedges g: 0.326) above baseline depressive symptoms 

and number of previous episodes, but this effect is small to medium in size. This supports the 

hypothesis that CR is a risk factor where increased magnitude is correlated with increased risk 

of relapse. Below, both the methodological and theoretical implications of these results are 

discussed, as well as limitations of the findings and future directions.  

Differences between methods of assessment of CR 

A larger difference between the FD and ND groups (hedges g= 0.734) when CR was 

measured with the LEIDS questionnaires (LEIDS or LEIDS-R) than with experimental tasks 

relying on self-report (hedges g=0.388) or performance studies (0.441), which did not differ 



from each other. This difference in effect size could be partly due to the LEIDS 

questionnaires being a more reliable measure of CR than measures relying on the difference 

between pre-post scores, which are inherently less reliable due to the inclusion of two scores, 

each with their own measuring errors (Overall & Woodward, 1975).  Researchers has also 

questioned the comparability of the DAS A and B versions (van der Does, 2005), as is also 

reflected in the varying use of both versions, the original version, or counterbalancing across 

the studies included in the analysis. Some studies have also found a difference between 

groups when using LEIDS, while finding no difference when using pre-post measures of DAS 

in the same sample (van der Does, 2005; Ólafsson et al., 2016). However, the LEIDS 

questionnaires must also be used with caution, as little is still known regarding the 

psychometric qualities of the measure. A factor analysis has been conducted on the original 

questionnaire (LEIDS) with a small sample, but not on the revised edition (LEIDS-R). The 

validity of the questionnaire has been supported by research (van der Does 2002; van der 

Does 2005) but few studies have research this specifically. It is especially important to assess 

the degree to which CR as measured by LEIDS is confounded by depressed mood. Reviewing 

the content of the items in the LEIDS-R shows that some of the items could confound the 

assessment of cognitive reactivity with depression (e.g. items measuring suicidal thoughts). It 

is also not clear what reference point participants have when answering the questionnaire. 

Instructions clearly state that respondents should think of a situation where they feel 

somewhat depressed and that this does not mean clinically depressed mood, however, 

participants could drift away from these instructions when answering the questions, 

particularly if the content overlaps with thought content typically seen in seriously depressed 

mood or clinical depression. More research is needed on the validity and reliability of the 

LEIDS-R. A final possibility is that the LEIDS questionnaires measure a different construct 

than cognitive reactivity as defined by experimental pre/post studies or performance studies. 

This would explain the large difference in magnitude reported with the different methods. 

More research is needed to identify whether LEIDS is simply a more sensitive measure of 

cognitive reactivity or whether it is measuring a different concept altogether.  

The methodological quality of the study also significantly influenced the results. Tests of 

medium and good quality reported similar effect sizes (hedges g = 0.459 and 0.431 

respectively) while studies considered of poor methodological quality reported a higher effect 

size on average (hedges g = 0.734). There was no significant difference in effect based on 

what type of mood induction was used, the age difference between the groups, the inclusion 



criteria measure, the mean age, or the gender composition of the sample. Consequently, the 

only differences that affected the reported effect size were between LEIDS studies and non-

LEIDS studies, where the former consistently reports a larger difference between the two 

groups, as well as the methodological quality of the studies, where poor quality studies appear 

to result in a larger effect size. The fact that poor quality studies report a larger effect sizes is 

noteworthy, and somewhat to be expected. The studies scoring low on the methodological 

quality assessment used in moderator analyses often ignored a difference in baseline 

depression symptoms, mood-change effectiveness, age, and/or history of CT between the two 

groups, which could lead to an artificially inflated difference between the two groups. This 

indicates that the actual effect size is smaller than what is reported in this meta-analysis, as it 

suggests that higher quality studies overall would result in a lower total effect size and that 

some of the difference found is the result of lacking methodological controls.   

Mood reactivity and cognitive reactivity 

The level of mood change and magnitude of CR in an experimental setting were virtually 

unrelated when correlation coefficients were calculated across all studies as well as when only 

including self-report studies. This result does not support the relationship that van der Does 

(2002) found between mood-change and change in dysfunctional attitudes which implies that 

for studies using self-report measures for CR the magnitude of mood-change is positively 

associated with the resulting level of CR. The lack of a significant correlation in this study 

could be partly due to the low number of studies that included enough mood-change 

information to allow for computation of effect sizes. If CR is a scar resulting from previous 

episodes of depression, less change in sad mood could be needed to activate the same amount 

of CR as the number of depressive episodes increases. This means that it is possible that it is 

not just the level of CR that differs between ND and FD individuals, but also the ease with 

which it becomes activated. It has, however, also been suggested that kindling can have its 

effect by inducing stress autonomy (Monroe & Harkness, 2005). Individuals would become 

less responsive to stress with repeated depressive episodes, meaning that a larger mood-

change would be required to activate the same CR. Unfortunately; very few studies reported 

the number of previous episodes in the samples of FD participants so we were unable to 

assess these hypotheses directly. It is however worth noting that no studies report on a 

potential correlation between CR magnitude and number of previous episodes, indicating that 

there might be no results considered worth reporting.  



The methodological quality of the studies 

The results of the methodological quality assessment identified gaps in the experimental 

designs and the reporting of the included studies, some of which are particularly noteworthy. 

Because currently-depressed participants have greater CR than both FD and ND groups 

(Hedlund & Rude, 1995), not assessing and controlling for a potential difference in baseline 

depressive symptoms inflate the difference in CR if the FD group has more symptoms, even if 

both groups score under a certain threshold. Similarly, not controlling for a potential 

difference in mood-change between the groups could also contribute to an artificially large 

effect-size if the negative mood induction is more successful in the FD than the ND group, 

especially considering the suggested correlation between mood-change and CR. Both 

differences in baseline depressive symptoms and in mood change are potential threats to 

internal validity of the findings in CR studies and should be accounted for in future studies. In 

addition there is little available information in the individual studies on whether they excluded 

participants who did not respond to the MIP. Not excluding these participants could 

potentially attenuate the results, as they will by definition not show any CR, and future 

research should take care to do so.  

Comorbidity is a well-known risk factor for depression (Segal, Pearson, & Thase, 2003) and it 

would improve a study’s quality to control for this influence, especially when researching 

whether CR is predictive of depression relapse, as an uncontrolled for difference in 

comorbidity between groups could potentially inflate or attenuate the difference between 

groups. Because of lack of information it was not possible to include number of previous 

episodes of depression as a moderator in the present analysis. Number of previous episodes is 

important for testing the prediction derived from the kindling hypothesis (Segal, Williams, 

Teasdale, & Gemar, 1996), that there is a linear relationship between number of episodes and 

CR magnitude. Only 7 of the 23 included studies reported on number of previous episodes. 

All studies reported information regarding the population that the sample was drawn from, but 

few studies were specific enough to allow analysis of the sample. It could be hypothesized 

that CR magnitude would differ in FD participants recruited from university settings and 

those recruited from an inpatient facility, but lack of information precluded tests of this 

prediction.  

Another frequently missing variable was the participant’s history of cognitive therapy (CT). 

There are indications that different types of cognitive therapy affect CR magnitude. Most of 

the research has been conducted on the relationship between Mindfulness-Based Cognitive 



Therapy (MBCT) or Cognitive Behavioral Therapy (CBT) and CR magnitude. Raes, Dewulf, 

van Heeringen and Williams (2009) found that naturally occurring levels of mindfulness was 

negatively correlated with CR magnitude, even when controlling for depressive symptoms 

and history of depression. In their second study they found that MBCT reduces CR in an 

association mediated by a positive change in mindfulness skills (Raes, Dewulf, van Heeringen 

& Williams, 2009). Similarly, Van der Gucht, Takano, Van Broeck, and Raes (2015) reported 

a significant decrease in CR after a mindfulness-based intervention for economically 

disadvantaged individuals, in addition to an increase in mindfulness skills. They found this 

association both immediately following treatment and a slightly larger effect at the three-

month follow-up. Branching away from unipolar depression, Schoorl, van Mil-Klinkenberg 

and van der Does (2015) reported that mindfulness skills were uniquely related to symptom 

severity and CR magnitude in patients with PTSD.  

In a study excluded from the longitudinal meta-analysis, Jarrett et al (2012) attempted to 

predict depression relapse with CR but failed to find any CR in their sample. They 

hypothesize that this could be because their sample consisted of 100% CT responders, and 

that a large part of the participants (52%) reported using coping skills learned in therapy 

during the MIP. Strunk, Adler and Hollars (2013) investigated the relationship between CT 

skills and level of CR, and found that post-treatment skill was significantly related to less CR, 

as measured by DAS score change in response to a MIP. In addition, Segal et al., (2006) also 

found a decrease in CR in the group of participants being treated by CBT, but an increase in 

the medication group. In a similar vein, Kuyken et al., (2010) found that after being treated to 

remittance, participants that were treated with antidepressant medication still showed the 

expected relationship between CR and relapse, while the group treated with MBCT showed a 

non-significant relationship. The groups did not differ on CR magnitude, but rather on the 

association between CR and relapse. It is curious that no other studies have reported on such a 

relationship, and further research should explore this potential effect of treatment.  

This indicates that CR is a variable phenomenon that can be changed and modified by 

interventions like cognitive therapy, which has important implications for future treatment 

and prevention efforts. As opposed to other risk factors that are difficult to modify and 

change, CR appears to be receptive to treatment and could be a fruitful target for intervention. 



Limitations 

The meta-analysis was limited by several factors. Firstly, a number of potentially relevant 

studies were excluded due to including adolescents, being written in another language, or not 

including comparison groups. The results could potentially be skewed by our exclusion of 

studies only including a single group, or those researching CR in children and adolescents, 

however, after reviewing the literature we are confident that our results are representative of 

the collective results in the field. Secondly, for the longitudinal study the analysis was limited 

by the low number of studies that have been conducted so far. This type of research is 

resource-heavy and time-consuming, especially with groups of never-depressed participants 

as it requires a large sample to guarantee that a high enough number of participants will 

experience depression onset within the experimental period. However, the number of studies 

that have been conducted gave enough statistical power to suggest a small to medium-sized 

predictive effect of CR. The largest limitation was the lack of reported variables of interest. 

Only a few of the included studies in the cross-sectional analysis included information about 

number of previous depressive episodes, history of cognitive therapy, or comorbidity in the 

sample, limiting our ability to investigate the relationship between these variables and CR. 

Several studies were also of limited methodological quality, and results indicated that this 

potentially inflated the final effect-size.  

Implications 

The results of the meta-analyses indicate that CR differentiates between ND and FD 

participants after depression onset, and that CR predicts depression relapse above and beyond 

the influence of number of previous episodes and baseline depressive symptoms. As 

mentioned, studies indicate that CR is also variable (Strunk, Adler & Hollars 2013; Segal et 

al., 2006; Raes, Dewulf, van Heeringen & Williams, 2009) and that CR is higher in those with 

2+ episodes compared to those with only one depressive episode (Elgersma et al., 2015). This 

meta-analysis could not adequately assess whether CR precedes the first episode or not, as 

this has not yet been widely researched. The studies that have been conducted in the field 

have used adolescent or child participants, hoping to find evidence of CR before the 

participants have had time to experience their first depressive episode. Dearing and Gotlib 

(2009) found that girls of depressed mothers show a cognitive bias after a negative mood 

induction even before their own first episode, suggesting that CR emerges before formal 

depression onset. Similarly, Taylor and Ingram (1999) found that children of depressed 

parents endorse less positive words and recall more negative words when assessed with a 



SRET task after a sad mood induction. This effect remained even after controlling for 

depressive symptoms and the age of the participants. Finally, Murray, Woolgar, Cooper, and 

Hipwell (2001) developed a rigged game paradigm and found that children of depressed 

mothers expressed more negative thoughts about themselves and the game when losing than 

did control children in the same situation. This paradigm assessed cognitive biases by 

spontaneous rather than self-reflective responses in the context of a mild stressor, to avoid 

relying on self-report measures requiring the presence of meta-thinking that might not be fully 

developed in young children. These studies suggest that CR is present in vulnerable 

individuals before the onset of depression, further supporting the hypothesis that CR is a risk 

factor of both depression onset and recurrence.  

Directions for future research 

CR can also be considered as one part of a larger system of factors that together make up a 

risk factor for depression. The two-factor model of cognitive vulnerability to relapse and 

recurrence in depression has recently been introduced by Farb, Irving, Anderson and Segal 

(2015). The model posits that vulnerability to depression develops through a strengthened 

coupling between dysphoric attention and dysphoric elaboration. Vulnerable individuals will 

be more likely to attend to dysphoric stimuli, get fixated on said stimuli, and elaborate or 

ruminate following this fixation of attention. The authors suggest that dysphoric attention can 

be conceptualized as sensitivity to negative stimuli and difficulty shifting attention away, 

while elaboration can be conceptualized as dysphoric attitudes as defined in cognitive theories 

of depression. They state that “dysphoric elaboration is most commonly measured through 

mood-evoked cognitive reactivity” (Farb, Irving, Anderson & Segal, 2015, p. 43), treating 

attention and other performance measures as separate from self-report methods measuring 

dysfunctional attitudes. In this meta-analysis both self-report measures and performance 

measures were included in the assessment of CR, provided that they were both assessed after 

a MIP, following the definition that CR is the negative change in cognition following sad 

mood. According to the two-factor model (Farb, et al., 2015) the studies using performance-

based measures would be assessing dysphoric attention, while the self-report studies using 

DAS or LEIDS would be measuring dysphoric elaboration. As seen in the results, self-report 

measures like DAS and performance studies gave similar effect-sizes, while only the LEIDS 

studies differed significantly, suggesting that the two measures are closely linked, if not 

measuring the same thing. It is possible that dysphoric elaboration and attention are so 

intertwined in vulnerable individuals that a strong correlation is found between the two 



processes even if they are originally separate. Future studies could attempt to disentangle this 

effect, to assess whether self-report and performance measures reflect two different processes 

or if they are both variations of CR.  

Apart from researching the validity of the two-factor model, research should focus on 

longitudinal studies assessing the presence of CR in individuals before depression onset, and 

start identifying the mechanisms contributing to the development of CR. Studies on CR have 

so far implicated maternal depression (Murray, Woolgar, Cooper, & Hipwell, 2001) and the 

length of the first episode (Maric & Vukosavljevic-Gvozden, 2010) but more general risk 

factors like negative life events could also be influential (Burcusa & Iacono, 2007). It is 

however difficult to pinpoint cause-effect and independence among these factors, and more 

research is needed. In addition, research on CR can continue to explore the effects of different 

types of treatment on CR, as both CBT, PCT and MBCT has shown to be effective at 

reducing CR or its influence on depression relapse (Segal et al., 2006; Kuyken et al., 2010; 

Segal, Gemar, & Williams, 1999).  

Conclusion 

This summary of available research suggests that CR can be conceptualized as a risk factor 

that is present in vulnerable individuals before depression-onset, that distinguishes between 

vulnerable and non-vulnerable groups even when in remission, and that predicts depression 

relapse. The 23 experiments analyzed in the meta-analyses on cross-sectional studies vary 

widely in methodological as well as participant variables, strengthening the generalizability of 

the findings and supporting the conclusion that there is a moderate CR difference between 

euthymic ND and FD participants. The methodological quality of the studies was found to 

influence the reported results, with poor quality studies reporting higher effect sizes. The 

meta-analysis of 7 longitudinal studies suggested that CR is predictive of depression relapse, 

with no significant moderators. Future research in this area should focus on confirming 

whether CR is present in vulnerable groups before depression onset, explore the treatment and 

preventative efforts and its effects on CR, and replicate experiments done on CR while 

following the methodological guidelines outlined in this analysis.  
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Appendix A – Methodological Quality Assessment 

 

Full methodological quality assessment 

The original methodological quality assessment was designed based on what an ideal study comparing 

magnitude of CR between FD and ND groups would be, based on the available research on mood-induction 

procedures, measures of CR and general knowledge of depression vulnerability. The final assessment consists of 

15 criteria, listed below: 

1) Which mood priming procedure was used? 

2. A combination of sad music or sad film plus autobiographical recall or instruction 

1. Just one type: a sad film, sad music, autobiographical recall, Velten procedure, self-focus etc.  

2) What was used to assess inclusion criteria for depression? 

2. Clinical interview (semi or fully structured) (MINI, SADS, SCID etc.) or a combination of this and self-report. 

1. Only self-report (BDI, HRSD, MDQ etc) 

0. None or not described. 

3) Was the effect of mood priming reported? 

2. Yes, it was effective and they give information on magnitude (mean + standard deviations or the results of a 

F/t-test). 

1. Yes, it was effective but they do not give up any information on magnitude. 

0. Not reported 

4) Was the method of measuring mood change reported? 

2. Yes (MAACL, VAS, PANAS, custom-made likert scale etc) 

0. Not given up 

5) Was all statistical results reported? 

2. Yes, Means and standard deviation or statistical test results 

0. No 

6) Was the experimental process specified to the degree that it is replicable? 

2.  Yes 

0. No 



7) Major threats to validity in the sample: was there a difference in levels of depressive symptoms between 

groups? 

2. The study controlled for or found no difference in depressive symptoms between the groups 

1. The study tested the difference between groups but did not control for the difference. 

0.  The study did not report on the difference between the groups  

8) Major threats to validity in the sample: was there a difference in mood change between groups? 

2. The study controlled for or found no difference in mood change between the groups  

1. The study reports individual depressive scores between groups but does not control for the difference. 

0.  The study did not report on the difference between the groups on mood change.  

Were there any other threats to internal validity? 

9. Age difference between FD and ND groups 

2. The study found no significant age difference between FD and ND or controlled for it. 

1. The study reported on the difference between the groups but did not control for it 

0. The study did not report on the difference between the groups on age.  

10. Medication-use by participants 

2. The study found no difference in medication use in the participants, or they controlled for it. 

1. The study reported on the incidence of medication-use by participants but did not control for the difference. 

0. The study did not report on the participant’s medication use.   

11. History of cognitive therapy in participants 

2. The study found no difference in history of cognitive therapy in participants, or they controlled for it. 

1. The study reported on the history of cognitive therapy in participants but did not control for the difference.  

0. The study did not report on the participant’s history of cognitive therapy. 

12. Comorbidity in participants 

2. The study found no difference in comorbidity of psychological disorders in participants, or they controlled for 

it. 

1. The study reported on the incidence of comorbid disorders in participants but did not control for the 

difference. 



0. The study did not report comorbid disorders in participants.  

Does the study report important sample characteristics? 1 point for each variable included: 

13.  Number of previous depressive episodes in the sample 

14. The population the sample was drawn from 

15. The gender distribution of the sample 

Reasoning behind assessment criteria: 

The point distribution for the MIP is based on research done by van der Does (2002) and the meta-analysis by 

Westermann, Spies, Stahl, and Hesse, (1996) where the most effective MIP was found to be a combination of 

sad music and autobiographical recall or instruction for the participant to put themselves in a sad mood. 

Structured diagnostic interviews are known to have higher reliability than relying solely on self-reports (Fisher & 

O'Donohue, 2006) and would increase trust in the diagnosis and division into the participant groups. To be able 

to assess the magnitude of the mood change the study needed to report not only what measure was used, but also 

means and standard deviations. To be able to conduct a meta-analysis all statistics needed to be adequately 

reported, and experiments in general should be reported in such a way that they can be replicated. We identified 

not assessing for and controlling for between-group differences in depressive symptoms and mood-change as a 

potential major threat to internal validity, as currently depressed participants have shown higher CR scores 

(Hedlund & Rude, 1995), and if mood-change is associated with CR an unaccounted for difference in could 

change the CR difference between the groups. It could be hypothesized that having samples where the ND 

groups is much younger than the FD group might muddle the results, as the ND group could have vulnerable 

individuals that simply haven’t developed their first episode yet. Medication-use could also potentially influence 

the CR found, as it has been suggested that individuals treated to remission with antidepressants show higher CR 

than those treated with cognitive therapy (Segal et al 2006). Furthermore, studies have found that participants 

treated with cognitive therapy can show a reduction in CR (Segal et al, 2006; Strunk, Adler, & Hollars, 2013) 

and accounting for this influence is important to attempt clear up potentially unexpected results. Finally, 

reporting previous number of episodes, gender distribution and sample population is important to be able to 

conduct moderator analyses, especially on the relationship between number of episodes and CR magnitude.  

Methodological quality assessment for statistical analysis 

1) What was used to assess inclusion criteria for depression? 

2. Clinical interview (semi or fully structured) (MINI, SADS, SCID etc.) Or a combination of this and self-

report. 

1. Only self-report (BDI, HRSD, MDQ etc.) 

0. None or not described. 

2) Were there any major threats to validity in the sample: Difference in levels of depressive symptoms? 

2. The study controlled for or found no difference in depressive symptoms  



1. The study reported the difference between groups but did not control for it. 

0.  The study did not report on the difference between the groups on depressive symptoms or mood change.  

Were there any other threats to internal validity? 

3) Age difference between FD and ND 

2. The study found no significant age difference between FD and ND or controlled for it. 

1. The study reported on the difference between the groups but did not control for the difference. 

0. The study did not report on the difference between the groups on age.  

4) History of cognitive therapy in participants 

2. The study found no difference in history of cognitive therapy in participants, or they controlled for it. 

1. The study reported on the history of cognitive therapy in participants but did not control for the difference.  

0. The study did not report on the participant’s history of cognitive therapy. 

Conducting the quantitative methodological quality assessment: 

For the statistical analysis what was considered the most important criteria were selected, based on how much 

they could potentially confound the results were they not met. Any information on mood-change and MIP had to 

be left out, due to all the LEIDS studies that cannot be scored on those criteria. Inclusion criteria, controlling for 

differences in depressive symptoms, age difference and history of cognitive therapy was considered to be the 

largest threats to the validity of the results.  

After scoring all studies on the range of 0-8 points the studies were divided into three categories; poor quality 

(k=9), medium quality (k=8), and good quality (k=9), based on their score on the analysis. Scores ranged from 1-

8, with an average of 5 points (median 5).



Appendix B: Information about individual studies in the cross-sectional analysis 

 

Study Inclusion/Exclusion Sample size Sample Design Mood Prime 

Source of 

information 

Outcome 

measure 

Barnhofer & 

Chittka (2010) MDQ, SCID ND: 83, FD: 98 

Previous study participants. 

57.7% female, mean age 

48.03 LEIDS LEIDS Self-report LEIDS 

Brosse, Craighead 

& Craighead (1999) BDI-II<10, SCID ND: 33, FD:30 

Students. 66% female, mean 

age 18.94 Within Sad film Self-report DAS 

Elgersma et al 

(2015) CIDI, HRSD ND: 910, FD: 609 

NESDA. Gender: ND: 64%, 

FD: 72%. Age: ND: 41.6, 

FD: 43.2.  LEIDS LEIDS Self-report LEIDS 

Fresco, Heimberg, 

Abramowitz & 

Bertram (2006)a IDDL ND: 49, FD:30 74% female, mean age 19.  Within Sad film and recall Performance 

Explanatory 

style 

Fresco, Heimberg, 

Abramowitz & 

Bertram (2006)b IDDL ND: 49, FD:30 74% female, mean age 19.  Within Sad film and recall Self-report DAS 

Gemar, Segal, 

Sagrati & Kennedy 

(2001)a 

SCID, BDI-II<17, 

HRSD<13 ND: 27, FD: 23 

Clinic patients. 60% female. 

Age: ND: 32.1, FD: 42.8.  Within 

Sad music and 

recall Self-report DAS 

Gemar, Segal, 

Sagrati & Kennedy 

(2001)b 

SCID, BDI-II<17, 

HRSD<13 ND: 27, FD: 23 

Clinic patients. 60% female. 

Age: ND: 32.1, FD: 42.8.  Within 

Sad music and 

recall Performance IAT 

Gilboa & Gotlib 

(1997)1 IDD, IDD-L ND: 28, FD: 34 Undergrads. Between 

Sad music and 

recall Performance Stroop 



Gilboa & Gotlib 

(1997)2a IDD, IDD-L ND: 53, FD: 38 Undergrads. Between 

Sad music and 

recall Performance Stroop 

Gilboa & Gotlib 

(1997)2b IDD, IDD-L ND: 53, FD: 38 Undergrads. Between 

Sad music and 

recall Performance Recall 

Hamilton (2000)a BDI<13, IDD-L ND: 55, FD: 42 

Undergrads. 100% female. 

Age: ND:23, FD:29. Between 

Sad music and 

recall Performance Stroop 

Hamilton (2000)b BDI<13, IDD-L ND: 55, FD: 42 

Undergrads. 100% female. 

Age: ND:23, FD:29. Between 

Sad music and 

recall Performance Stroop 

Hamilton (2000)c BDI<13, IDD-L ND: 55, FD: 42 

Undergrads. 100% female. 

Age: ND:23, FD:29. Between 

Sad music and 

recall Performance Recall 

Hedlund & Rude 

(1995)a SADS ND: 18, FD: 15 

75% female. Age: ND:30.6, 

FD:31.2. Between Self-focus Performance Recall 

Hedlund & Rude 

(1995)b SADS ND: 18, FD: 15 

75% female. Age: ND:30.6, 

FD:31.2. Between Self-focus Performance 

Stroop 

Latency 

Hedlund & Rude 

(1995)c SADS ND: 18, FD: 15 

75% female. Age: ND:30.6, 

FD:31.2. Between Self-focus Performance 

Scrambled 

sentences 

Ingram, Bernet & 

McLaughlin (1994) SCID, BDI<7 ND: 44, FD: 45 

67% female. Age: ND: 

19.48, FD: 20.22 Between 

Sad music and 

recall Performance 

Dichotic 

listening 

Ingram & Ritter 

(2000) SCID, BDI<7 ND: 38, FD: 35 

Students. Gender: ND: 55%, 

FD: 74%. Age: N/A Between 

Sad music and 

recall Performance 

Dichotic 

listening 

Lau, Haigh, 

Christensen, Segal 

& Taube-Schiff 

(2012) SCID ND: 36, FD: 28 

Community. Gender: ND: 

56% FD:61%. Age: ND: 

36.8, FD: 37.4.  Within 

Sad music and 

recall Self-report DAS 

Miranda, Gross, 

Persons & Hahn 

(1998) CESDS<16, DIS-III-R ND: 67, FD: 33 

100% female. Age: 

ND:36.1, FD: 36.9 Within Sad film Self-report DAS 

Miranda & Persons 

(1988) 

BDI<13, DSM-III 

criteria ND: 30, FD: 13 Age: 35,9. 100% female Within Velten Self-report DAS 



Moulds et al (2008) BDI-II ND: 78, FD: 40 Age: 20. 66% female LEIDS LEIDS Self-report LEIDS-R 

Ólafson, 

Guðmundsdóttir, 

Björnsdóttir, 

Snorrason (2015)a MDQ, MINI, BDI<20 ND: 22, FD: 20 

Age: ND: 30,2, FD:28. 

100% female Within 

Sad music and 

recall Self-report DAS 

Ólafson, 

Guðmundsdóttir, 

Björnsdóttir, 

Snorrason (2015)a MDQ, MINI, BDI<20 ND: 22, FD: 20 

Age: ND: 30,2, FD:28. 

100% female LEIDS 

Sad music and 

recall Self-report LEIDS-R 

Raes, Dewulf, Van 

Heeringen & 

Williams (2009) MDQ ND: 133, FD: 31 Students. Mean age 18.6.  LEIDS LEIDS Self-report LEIDS-R 

Ramel et al (2007) 

SCID, BDI-II<14, 

HDRS <7 ND: 14, FD: 14 

71% female. Age: ND: 36.4, 

FD: 36.8.  Within 

Sad music and 

recall Performance SRET recall 

Solomon, Haaga, 

Brody, Kirk & 

Friedman (1998) SCID, BDI<9, ND: 25, FD: 25 

76% female. Age: ND: 40.4, 

FD: 37.3.  Within Stressful situations Self-report Belief scale 

van der Does 

(2002) SCID ND:40, FD:8 68% female. Age: 21,1.  Within 

Sad music and 

recall, sad film Self-report DAS 

van der Does 

(2005) SCID ND: 24, FD: 24 

70.8% female. Age: ND: 

25.3, FD: 27.5.  LEIDS LEIDS Self-report LEIDS 

Van der Does, 

Manthey & 

Hermans (2012a) MINI ND: 32, FD: 32 

Age: ND:21.1, FD: 25.3. 

87% female LEIDS LEIDS Self-report LEIDS-R 

Van der Does, 

Manthey & 

Hermans (2012b) MINI ND: 32, FD: 32 

Age: ND:21.1, FD: 25.3. 

87% female Between 

Sad music and 

recall Performance 

Scrambled 

sentences 



Van der Does, 

Manthey & 

Hermans (2012c) MINI ND: 32, FD: 32 

Age: ND:21.1, FD: 25.3. 

87% female Between 

Sad music and 

recall Performance Recall 

Werner-Seidler & 

Moulds (2011)1a SCID ND: 26, FD: 25 Age: ND: 21.8, FD: 22.7.  LEIDS LEIDS Self-report LEIDS-R 

Werner-Seidler & 

Moulds (2011)1b SCID ND: 26, FD: 25 Age: ND: 21.8, FD: 22.7.  Within 

Sad music and 

Velten Self-report DAS 

Werner-Seidler & 

Moulds (2011)1c SCID ND: 26, FD: 25 Age: ND: 21.8, FD: 22.7.  Within 

Sad music and 

Velten Performance AMT 

Werner-Seidler & 

Moulds (2011)2a SCID ND: 27, FD: 23 Age: ND: 21.8, FD: 22.7.  LEIDS 

Sad music and 

Velten Self-report LEIDS-R 

Werner-Seidler & 

Moulds (2011)2b SCID ND: 27, FD: 23 Age: ND: 21.8, FD: 22.7.  Between 

Sad music and 

Velten Self-report AMT 

Williams, 

Barnhofer, Crane & 

Beck (2005)a SCID ND: 22, FD: 34 

64% female. Age: ND: 30.6, 

FD: 49.6.  Between 

Sad music and 

Velten Performance 

Means-ends 

problem-

solving 

Williams, 

Barnhofer, Crane & 

Beck (2005)b SCID ND: 22, FD: 34 

64% female. Age: ND: 30.6, 

FD: 49.6.  Between 

Sad music and 

Velten Performance 

Number of 

means  

Williams, 

Barnhofer, Crane & 

Beck (2005)c SCID ND: 22, FD: 34 

64% female. Age: ND: 30.6, 

FD: 49.6.  Between 

Sad music and 

Velten Performance 

Specific 

memories 

 



Appendix C: Individual outcome measures for cross-sectional analysis 

 

Study Cognitive Reactivity measure NFD NND Hedges g 

Barnhofer & Chittka (2010) LEIDS 98 83 0,747*** 

Brosse, Craighead & Craighead 

(1999) DAS 30 33 0,079ns 

Elgersma et al (2015) LEIDS-R 609 910 0,771*** 

Fresco, Heimberg, Abramowitz 

& Bertram (2006) DAS 30 49 0,435ns 

Fresco, Heimberg, Abramowitz 

& Bertram (2006) Explanatory Style 30 49 0,495* 

Fresco, Heimberg, Abramowitz 

& Bertram (2006) Combined 30 49 0,465* 

Gemar, Segal, Sagrati & 

Kennedy (2001) DAS 23 27 0,837** 

Gemar, Segal, Sagrati & 

Kennedy (2001) IAT 23 27 0,870** 

Gemar, Segal, Sagrati & 

Kennedy (2001) Combined  23 27 0,853** 

Gilboa & Gotlib (1997a) Stroop Latency 34 28 0,421ns 

Gilboa & Gotlib (1997b) Recall 38 53 0,712** 

Gilboa & Gotlib (1997b) Stroop Latency 38 53 0,350ns 

Gilboa & Gotlib (1997b) Combined 38 53 0,531* 

Hamilton (2000) Recall 42 55 0,635* 

Hamilton (2000) Stroop Latency 42 55 0,224ns 

Hamilton (2000) Stroop 42 55 0,064ns 

Hamilton (2000) Combined 42 55 0,308ns 

Hedlund & Rude (1995) Recall 15 18 0,633ns 

Hedlund & Rude (1995) Scrambled Sentences Task 15 18 0,813* 

Hedlund & Rude (1995) Stroop Latency 15 18 0,374ns 

Hedlund & Rude (1995) Combined 15 18 0,606ns 

Ingram, Bernet & McLaughlin 

(1994) Dichotic Listening Task 45 44 0,432* 

Ingram & Ritter (2000) Dichotic Listening Task 35 38 0,638** 

Lau, Haigh, Christensen, Segal 

& Taube-Schiff (2012) DAS 28 36 0,425ns 

Miranda, Gross, Persons & 

Hahn (1998) DAS 33 67 0,648** 

Moulds et al (2008) LEIDS-R 40 78 0,381* 



Ólafson, Guðmundsdóttir, 

Björnsdóttir, Snorrason (2015) DAS 20 22 (-)0,085ns 

Ólafson, Guðmundsdóttir, 

Björnsdóttir, Snorrason (2015) LEIDS-R 20 22 0,844** 

Ólafson, Guðmundsdóttir, 

Björnsdóttir, Snorrason (2015) Combined 20 22 0,379ns 

Raes, Dewulf, Van Heeringen & 

Williams (2009) LEIDS-R 31 133 0,685*** 

Ramel et al (2007) SRET Recall 14 14 0,365ns 

Solomon, Haaga, Brody, Kirk & 

Friedman (1998) Belief Scale 25 25 0,044ns 

van der Does (2002) DAS 8 40 0,893* 

van der Does (2005) DAS 24 24 0,116ns 

van der Does (2005) LEIDS-R 24 24 0,858** 

van der Does (2005) Combined 24 24 0,487** 

Van der Does, Manthey & 

Hermans (2012) LEIDS-R 32 32 1,004*** 

Van der Does, Manthey & 

Hermans (2012) Recall 32 32 0,921*** 

Van der Does, Manthey & 

Hermans (2012) Scrambled Sentences Task 32 32 0,413ns 

Van der Does, Manthey & 

Hermans (2012) Combined 32 32 0,779** 

Werner-Seidler & Moulds 

(2011a) DAS 25 26 (-)0,073ns 

Werner-Seidler & Moulds 

(2011a) LEIDS-R 25 26 0,479ns 

Werner-Seidler & Moulds 

(2011a) AMT 25 26 0,633* 

Werner-Seidler & Moulds 

(2011a) Combined 25 26 0,346ns 

Werner-Seidler & Moulds 

(2011b) AMT 23 27 0,577* 

Werner-Seidler & Moulds 

(2011b) LEIDS-R 23 27 1,227*** 

Werner-Seidler & Moulds 

(2011b) Combined 23 27 0,902** 

Williams, Barnhofer, Crane & 

Beck (2005) Number of means 34 22 0,269ns 

Williams, Barnhofer, Crane & 

Beck (2005) Problem solving 34 22 0,426ns 



Williams, Barnhofer, Crane & 

Beck (2005) Specific memories 34 22 0,21ns 

Williams, Barnhofer, Crane & 

Beck (2005) Combined 34 22 0,301ns 

 

 
 

    

     

     

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

LEIDS/LEIDS-R =Leiden  Index of Depression Sensitivity /Revised. DAS = Dysfunctional Attitudes 

Scale. SRET= Self-Referent coding Task. AMT= Autobiographical Memory Test.  
Significance:  ns = nonsignificant. * =  p < 0,05. ** = p < 0,01. *** = p < 0,001  



Appendix D: Individual outcome measures for longitudinal analysis 

Study Cognitive Reactivity measure Follow-up time N Hedges g 

Figueroa et al (2015) LEIDS 18 months 116 0,416* 

Kruijt et al (2013) LEIDS 24 months 834 0,296*** 

Kuyken et al (2010) mADM DAS 15 months 80 0,751* 

Kuyken et al (2010) MBCT DAS 15 months 80 0,030ns 

Kuyken et al (2010) Combined DAS 15 months 80 0,39ns 

Lethbridge & Allen (2008) DAS 12 months 48 0,04ns 

Segal, Gemar & Williams (1999) DAS 31 months 54 0,604* 

Segal, Kennedy, Gemar, Hood, 

Pedersen & Buis (2006) DAS 18 months 78 0,628** 

 

van Rijsbergen et al (2013) 
 

DAS 66 months 172 0,163ns 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

LEIDS = Leiden Inventory of Depression Sensitivity. DAS = Dysfunctional Attitudes Scale. mADM = Maintenance 

Antidepressants. MBCT = Mindfulness-Based Cognitive Therapy. 

Significance:  ns = nonsignificant. * =  p < 0,05. ** = p < 0,01. *** = p < 0,001  



Appendix E: Funnel Plot – Cross-sectional studies 

 

 

 



Appendix F: Funnel Plot – LEIDS studies 

 

 

 

 

 

 

 

 

 



Appendix G: Individual studies in the longitudinal analysis 

Study 

Sample 

size Participants 

Mood 

prime CR measure 

Primary 

outcome 

Outcome 

measure 

Follow-

up wait Main finding Statistics Accounts for 

Treatment to 

remission 

Figueroa et 

al (2015) 116 

FD. 76% female. 

Age: 44.7. LEIDS LEIDS MDE SCID-I/P 

42 

months 

CR predictive 

of relapse 

Cox regression 

model for time to 

first relapse 

Number of 

previous episodes 

and depressive 

symptoms 

TAU or 

TAU+PCT 

Kruijt et al 

(2013) 834 

High-risk ND. 

NESDA. Age:  

41.5 

LEIDS-

R LEIDS-R MDE CIDI 

24 

months 

CR associated 

with 

depression 

incidence 

 

 

Binary logistic 

regression 

presented as Odds 

ratios 

representing the 

change in 

probability of 

relapse 

Demographics, 

number of 

negative life 

events,  

depressive 

symptoms None 

Kuyken et 

al (2010) 80 

FD. 45 MBCT 

age: 48.3, 84% 

female. 37 

mADM age: 

49.3, 78% 

female. 

Sad 

music 

and 

recall 

DAS A + B, 

counter-

balanced MDE SCID 

15 

months 

 

CR predicted 

higher 

depression 

score and risk 

of relapse. 

MBCT 

mediated the 

relationship 

by enhancing 

self-

compassion. 

Linear regression 

for depression 

symptoms and 

Cox proportional 

hazard regression 

for relapse 

Baseline 

demographic and 

psychiatric 

variables 

MBCT, 

mADM 



Lethbridge 

& Allen 

(2008) 48 

FD. Age: 32.7. 

1.94 prev. 

Episodes 

Sad 

music 

and 

recall DAS A+B MDE 

SCID, 

LIFE 

12 

months 

CR did not 

predict 

relapse 

Logistic 

regression to 

assess predictors 

of relapse. 

Sequential entry 

of pre and post 

scores. 

Demographics, 

age of onset, 

depressive 

symptoms, 

baseline DAS 

scores None 

Segal, 

Gemar & 

Williams 

(1999) 54 FD 

Sad 

music 

and 

recall 

DAS A+B, 

controlled for 

administration 

order MDE SADS-L 

31 

months 

CR predictive 

of relapse and 

amendable to 

modification 

with CBT 

Logistic 

regression of 

relapse status 

Time since 

testing, DAS 

form order, 

baseline DAS 

scores 

ADM or 

CBT 

Segal, 

Kennedy, 

Gemar, 

Hood, 

Pedersen & 

Buis (2006) 78 

FD. 61.5% 

female. Age: 

38.95.  

Sad 

music 

and 

recall 

DAS A+B, 

counter-

balanced MDE LIFE 

18 

months 

CR predictive 

of relapse 

Cox proportional 

hazard regression 

and Kaplan-Meier 

survival analysis 

for relapse 

Number of 

previous episodes 

ADM or 

CBT 

van 

Rijsbergen 

et al (2013) 172 

FD. 73% female. 

3-4 prev. 

Episodes 

Sad 

music 

and 

recall DAS A + B MDE SCID 

66 

months 

Baseline CR 

not predictive 

of relapse 

Cox regression 

for time to relapse 

Baseline DAS 

scores (by use of 

standardized 

residual DAS 

scores) 

TAU or 

TAU+PCT 

(preventative 

cognitive 

therapy) 

 

 



Appendix H: Funnel Plot – Longitudinal studies 

 

 

 

 

 

 

 

 

 

 

 



Appendix I – Description of measures 

Outcome measures: 

DAS 

The Dysfunctional Attitudes Scale (DAS, Form A; Weissman & Beck, 1978) is a widely used measure of 

dysfunctional cognitions and is frequently used in research on depression. It is a self-report measure that asks 

respondents to mark their degree of belief in statements like „I am nothing if a person I love doesn‘t love me“. 

There are 40 statements, each rated on a scale from totally agree to totally disagree, with possible scores ranging 

from 40 to 280, with higher scores reflecting greater endorsement of dysfunctional beliefs. The DAS exists in 

parallell forms A and B, and while both are used A has been used more requently in research as the eqivalence of 

the two forms has been debated.  

SRET 

The Self-Referrent Coding Task (SRET; Derry & Kuiper, 1981) is an information-processing meaure assessing 

self-schema. Participants are asked to indicate whether a word is self-descriptive or not and response time is 

measured. Participants are then asked to recall as many words as possible after the task is finished and the 

number or proportion of negative, positive, or neutral words recalled is assessed.  

IAT 

The Implicit Associations Test (IAT; Greenwald et al. 1998) is a computerized reaction time task that was 

developed to measure the relative strength of associations between two contrasting concepts and attributes (for 

example „me“ and „useless“). Words appear in mixed order on a computer screen and the assumption is that 

sorting becomes easier when the participants strongly associate a target and an attribute that share the same 

response key.  

Dichotic listening task 

The dichotic listening task is a measure assessing attentional biases where participants wear headphones and are 

asked to pay attention to a story told in one of the earpieces while repeating it into a microphone. Distractor 

words consisting of depressive, positive, or neutral adjectives are played in the other earpiece simultaneously. 

The session is recorded and missed words, incorrect words, intrusions, dysfluencies, and extra words are tallied 

and creates a total error score for each section.  

LEIDS/LEIDS-R  

The Leiden Index of Depression Sensitivity and the Revised edition was developed by Van der Does (2002) as a 

self-report questionnaire measuring cognitive reactivity to sad mood. It asks the responder to imagine themselves 

in a bad mood and rate how they would respond in such a mood state, for example by asking „When I am sad, I 

care less if I live or die“. It has been found to discriminate between ND and FD groups and to correlate with 

biological vulnerability markers for depression. The LEIDS-R consists of 34 items across six subscales with 

good internal consistency.  



Dot Probe 

A Dot Probe is a computerized task that  involves having the respondent fixate on a cross in the middle of a 

screen where two pictures are shown side by side. The pictures are then removed and a small gray dot appears at 

the location of one of the pictures and the respondent indicates whether the dot is on the left or the right side. The 

assumption is that the participant will respond quicker if there is an attentional bias present for one type of 

picture (for example sad versus neutral faces).  

Belief Scale 

The Belief Scale (BS, Malouff & Schutte, 1986) is a self-report measure of irrational beliefs that asks 

participants to indicate their degree of agreement with 20 irrational statements like „To be a worthwile person I 

must be thoroughly competent in everything I do“. 

Scrambled sentence task 

The Scrambled Sentences task consists of fourty scrambled sentences that can be combined to a positive or 

negative solution that are mixed with neutral or distractor sentences (Hedlund & Rude, 1995) . Participants are to 

write down „one meaningful and correct sentence“ for each scrambled sentence and solution sentences are 

scored as positive, neutral, or negative.  

Means-ends Problem-solving 

The Means-Ends Problem-Solving task (MEPS; Marz, Williams, & Claridge, 1992) presents problem scenarious 

where the participants is asked to solve the problem and reach a desired end point. The researchers can rate 

effectiveness and/or number of alternative solutions generated by the responder.  

Autobiographical memory test 

The Autobiographical Memory Test (AMT; Williams, Barnhofer, Crane, & Beck, 2005) presents participants 

with a series of words and asks them to respond with an event that has happened to them that the cue word 

reminds them of. Cues include positive, negative, and neutral words and results are tallied as number of specific 

memories reported by the participant. 

Stroop (REWORD) 

The phenomenon that individuals take longer naming the colour of a printed word if the word content specifies a 

different colour is the original Stroop effect. This concept was developed into a task where an individual‘s mean 

reaction time for color naming of negative words is compared to their mean reaction time for color naming of 

positive or neutral words (Hedlund & Rude, 1995) under the assumption that meaningful words will take longer.  

Mood measures: 

VAS 



The Visual Analogue Scale/Visual Analogue Mood Scale (Luria, 1975) is self-report measure used to assess the 

responder‘s view of their own mood. It consists of a 100mm line with one adjective in each end describing the 

emotion being rated. Of most interest in depression research is the line ranging from not at all sad to extremely 

sad, where the responders mark is scored from 0 to 100 depending on its distance from the least intense rating.  

MAACL 

The Multiple Affect Adjective Checklist (Zuckerman & Lubin, 1965) is made up of several subscales, namely 

Depression, Hostility, and Anxiety, where the Depression subscale is the most relevant for the current analysis. 

The subscale contains 40 adjectives and subjects/responders are asked to tick each item that reflects how they 

feel at the time.  

„Other“ 

Several studies developed their own measure of mood assessment, most frequently a likert scale where the 

participants were asked to rate their mood.  

Diagnostic measures 

BDI 

Beck‘s Depression Inventory (Beck, Steer, & Brown, 1996) is a widely used self-report questionnaire that 

measures the presence and severity of depression symptoms as of DSM-IV.  

HRSD 

The Hamilton Rating Scale for Depression (HRSD; Hamilton, 1960) is a frequently used structured interview to 

assess severity of depressive symptoms, including affective, behavioral, and somatic symptoms.  

SCID 

The Structured Clinical Interview for Diagnosis (First, Spitzer, Gibbons, & Williams, 1995) is a semistructured 

interview used for determining both current and lifetime diagnosis of Axis 1 diagnoses from DSM-IV.  

MDQ 

The Major Depression Questionnaire (MDQ; Van der Does, Barnhofer & Williams, 2003) is a self-report 

measure developed to diagnose current and past Major Depression in the respondent.  

CIDI 

The lifetime Composite International Diagnostic Interviews (CIDI; Wacker et al., 2006) is a short structured 

interview developed by the World Health Organization that classifies diagnoses according to the DSM-IV-TR 

criteria. 

LIFE 



Longitudinal Interval Follow-up Evaluation (LIFE; Keller et al, 1987) is a semistructured diagnostic interview 

designed to assess the longitudinal course of psychiatric disorders. 

SADS 

The Schedule for Affective Disorders and Schizophrenia (SADS; Endicott & Spitzer, 1978) is a structured 

clinical interview basaed on the Research Diagnostic Criteria and therefore mainly used for research.  

IDDL 

The Inventory to Diagnose Depression-Lifetime (IDDL; Zimmerman & Coryell, 1988) consists of 22 questions 

administered as a self-report questionnaire to assess the lifetime history of major depression. It follows the 

criteria from DSM-III and assesses both presence and severity of the symptoms. 

MINI 

The Mini International Neuropsychiatric Interview is a semi-structured diagnostic interview designed for use in 

clinical research in psychiatric settings. 
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