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5. Predicting Depression Relapse and Recurrence 

with Self-Depressed Associations 
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Abstract 

Previous studies have highlighted that implicit and explicit self-depressed 

associations (SDA) were stronger in remitted depressed than in never 

depressed persons, and that more months with depressive symptoms and 

more previous episodes were related to stronger SDA associations at follow-

up. In the present study, it was hypothesized that SDA, and the extent to 

which SDA weakens following recovery, represents a scar from depression 

increasing the risk for recurrence. Longitudinal analyses were conducted on 

data from the on-going Netherlands Study of Depression and Anxiety 

(NESDA) to test the value of implicit SDA (measured with the Implicit 

Association Test) and explicit SDA (self-report questionnaire) in predicting 

(time to) depression recurrence. Two main analyses were conducted: (i) 

predictive validity for recurrence based on SDA in individuals with a history 

of depression (at least six months depression-free) at the NESDA baseline 

assessment (n = 387, with six-year follow-up); (ii) predictive validity for 

recurrence based on the extent of change in SDA following recovery in 

individuals who had a current depression at baseline but were remitted at 

the two-year follow-up (n = 279, with four-year follow-up). 

Relapse/recurrence rate was 42.4% within the timeframe of the first analysis 

(six years), and 54.5% for the second main analysis (four years). The first 

analysis indicated that SDA were not related to (time to) recurrence, neither 

at the explicit, nor implicit level. In the second analysis, explicit, and not 

implicit, SDA predicted (time to) recurrence over and above residual 

depressive symptomatology. In conclusion, there was no support that 

implicit SDA represents an active scar after a depressive episode. However, 

explicit SDA might represent a scar, particularly when depressive symptoms 

have recently deceased.  
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Major depressive disorder (MDD), as defined by the DSM-IV, is one 

of the most prevalent lifetime disorders, with prevalence rates reported as 

high as 16.6% (Kessler et al., 2005). MDD is persistent with high rates of 

recurrence (i.e., return of symptoms following at least six months of no 

symptoms) and relapse (i.e., return of symptoms following a symptom-free 

period of less than six-months; Frank et al., 1991). Indeed, high rates of 

recurrence have been reported (42% within 20 years, Hardeveld et al., 2013). 

Time between episodes have been observed to decrease with each episode 

(Hardeveld et al., 2013), while the risk for recurrence increases with each 

episode (e.g., within 15 years, 71.1% with one prior episode vs. 82.8% with 

history of ≥3 prior episodes recurred, Mueller et al., 1999). As such, MDD can 

very much be considered a slippery slope given the persistent and 

sometimes treatment-resistant course. Given that the chance of developing 

MDD is much higher when there have been episodes in the past, many 

researchers have tried to identify hidden “scars” that remain following a 

period of depression (i.e., the scar hypothesis; Lewinsohn et al., 1981). These 

presumed “relatively permanent” scars are argued to highlight increased 

vulnerability, and make the path to depressive symptoms easier and quicker, 

hence the high rates of recurrence (Rohde, Lewinsohn, & Seeley, 1990). 

Dysfunctional thoughts and attitudes about the self (“negative self-

attributions”) are a main element in many cognitive models of depression 

symptomatology (e.g., Beck, 2002). Given that low self-worth is thought to 

precede increases in depressive symptoms, even in healthy samples (see 

Sowislo & Orth, 2013, for meta-analysis), negative self-related attitudes that 

remain following an episode may add to the increased risk of recurrence. 

Often, self-related appraisals in those with a previous depressive episode are 

less negative in comparison to those currently in a depressive episode 

(Franck, De Raedt, & De Houwer, 2007; van Tuijl et al., 2016). Further, many 

depression interventions highlight an improvement in attitudes towards the 

self as an (additional) outcome (e.g., Richardson et al., 2010). However, self-

associations are often still more negative compared to self-associations in 

never-depressed participants (van Tuijl et al., 2016), and as such, remaining 

negative self-associations may still represent a scar increasing the risk of 

recurrence. Indeed, Bockting and colleagues (2006) found that dysfunctional 
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attitudes (including attitudes about the self) predicted recurrence in 

recovered depressed individuals. 

Most studies rely on self-report measures of self-associations, while 

self-associations at a more implicit level are not necessarily available for 

introspection, and as such, may be overlooked in questionnaires and 

diagnostic interviews (Gawronski & Bodenhausen, 2014). Further, given that 

negative implicit self-associations are thought to be overlearned explicit 

associations that become increasingly automatic (Beevers, 2005), they might 

be more persistent and more reluctant to change than explicit self-

associations. As such, more negative self-associations at the implicit level, 

developed through prolonged periods of negative explicit self-associations 

prevalent in depression, may still remain following relative improvements in 

depression and explicit self-associations. Such negative implicit self-

associations following an episode of depression may increase the risk for 

recurrence. 

Self-depressed associations (SDA) refer to self-related evaluations 

that are depressive in nature. SDA at the implicit level, refers to the extent 

that the self is associated with attributes that are strongly linked to 

depression (e.g., hopeless, worthless) within memory structures. If these 

depressive attributes are strongly associated with the self, it may suggest 

that when the self is activated, concepts of depression are unintentionally, 

uncontrollably and potentially, non-consciously activated too. Pointing to the 

possible relevance of implicit SDA as a risk factor for recurrence, it was found 

that although implicit SDA were weaker in individuals who were remitted 

from a depression than in people with a current depression, they still were 

stronger than in a never-depressed comparison group (Glashouwer & de 

Jong, 2010). Further, in a single-predictor model, implicit self-depressed 

associations predicted the onset of the first episode of depression (Kruijt et 

al., 2013), and also predicted time to remittance in those with a current 

depression (Glashouwer et al., 2012). In depression recovery, more previous 

MDD episodes were related to stronger implicit self-depressed associations 

(Elgersma et al., 2013). Furthermore, in those with a current or history of 

depression, those who reported more months with depression in the 

preceding two years (particularly in women) reported stronger implicit SDA 
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at follow-up (Elgersma et al., 2013). Thus there is converging evidence 

suggesting that implicit SDA may play a role in the recurrent nature of 

depression. For implicit SDA to be considered a scar following depression, 

however, an increased vulnerability for recurrence should be present in those 

with relatively strong implicit SDA (Burcusa & Iacono, 2007). As of yet, no 

previous study has tested this hypothesis. 

Explicit SDA refer to the potential depressive content of more 

deliberate self-related processing. When there is sufficient motivation, 

cognitive resources, and time, explicit processing related to self-evaluations 

may occur which involves retrieval of relevant memories and purposeful 

interpretation of propositions that either counters or supports the initial 

implicit association (Smith & DeCoster, 2000). Explicit processing is thought 

to manifest in deliberative behaviours, while implicit appraisals have been 

argued to be related to more spontaneous, impulsive actions (Strack & 

Deutsch, 2004). For example, a recently depressed individual may 

automatically feel targeted (implicit processing) when a mail about the 

importance of mental health circulates at work which may trigger nervous 

spontaneous behaviours like mouth movements. However, with motivation 

and the ability to do so (explicit processing), the individual may consider that 

he/she is currently feeling much better in comparison to a month ago, or 

might remember a colleague who recently endured a burn-out which more 

likely would have fuelled the e-mail.  

Explicit SDA were found to be relatively strong in a remitted MDD 

group compared to a never-depressed comparison group, although weaker 

than those currently meeting the criteria for MDD (Glashouwer & de Jong, 

2010). As with implicit SDA, recovered depressed individuals with more 

previous episodes and more months with depressive symptoms in the 

previous two years reported stronger explicit SDA. However, current levels of 

neuroticism appeared to account more for the relationship between explicit 

SDA and previous episodes, than for the relationship between implicit SDA 

and previous episodes (Elgersma et al., 2013). This may highlight that 

dysfunctional explicit SDA are more likely to be influenced (i.e., exacerbated 

or overruled) by current levels of depression-related characteristics, unlike 

implicit SDA. As such, while it may be easier to overrule and correct 
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remaining explicit SDA, implicit SDA is harder to change as it requires 

awareness of the output (e.g., sad mood) and trigger (e.g., the self was 

activated which subsequently activated depressive attributes). Implicit SDA 

may therefore be more likely to represent a scar than explicit SDA, given that 

it is harder to overrule and correct SDA. However, given that residual 

depressive symptoms are often observed in remitted depressed individuals, 

the ability to overrule and correct might be limited. The critical next step is to 

test whether the presence of a SDA scar, at both the implicit and explicit 

level, can predict (time to) recurrence in recovered depression (i.e., more 

than six months symptom free) and relapse in remitted depression (i.e., less 

than six months symptom free). Further, while a scar might highlight 

vulnerability for recurrence, those who show relatively more improvement in 

SDA following recovery from depression may have a weaker scar, thereby 

being less likely to recur than those who showed relatively little improvement 

in SDA. 

The current study was designed to test the hypothesis that implicit 

and explicit self-depressed associations would predict (time to) recurrence in 

individuals who were remitted or recovered from MDD and/or dysthymia. 

Number of MDD episodes in the past and sex were previously shown to both 

be related to explicit and implicit SDA (Elgersma et al., 2013), and as such, 

these factors were included as potential predictors. Further, current 

depressive symptomatology was included in the analysis to control for any 

relapse or recurrence risk that might simply be explained by residual 

symptoms. Specifically, the first hypothesis is that stronger implicit SDA and 

explicit SDA will predict recurrence from non-recurrence in those with a 

history of depression, and also that time to recurrence will be shorter. For a 

more specific analysis of remaining SDA following remission, the second 

hypothesis was that relatively less weakening of SDA from current 

depression to recurrence will be related to (a shorter time to) recurrence. In 

other words, the second analysis tests whether there is a relationship 

between the persistent nature of SDA and (time to) recurrence. To test the 

specificity of the SDA, analysis was repeated using self-anxious associations 

when SDA showed predictive validity. We use the term recurrence 

throughout the method and results sections, although some in the sample 
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used to test the second hypothesis would have relapsed (i.e., return of 

symptoms within six months, Frank et al., 1991). 

Method 

Participants 

 The Netherlands Study of Depression and Anxiety (NESDA; 

www.nesda.nl) is an ongoing longitudinal cohort study. At baseline (2004-

2007), participants were included in the study based on meeting the age 

criterion (18 – 65) and the presence of a depression or anxiety disorder (n = 

1701), or if they were at-risk for or had a history of depression or anxiety (n = 

907). A further 373 participants were included as the comparison group who 

reported no depression or anxiety currently or in the past, bringing the total 

sample to 2981. Participants who met the criteria for other psychiatric 

disorders (e.g., psychotic disorder, severe addiction) or did not have a fluent 

command of the Dutch language were excluded from the study. A thorough 

overview of NESDA has been described elsewhere (Penninx et al., 2008). All 

participants provided written consent, and all participating universities 

granted ethical approval. 

 The present study makes use of data collected at baseline, the two-

year follow-up (T2), the four-year follow-up (T4), and the six-year follow-up 

(T6), and participants were selected to form two groups: i) Recovered at 

Baseline; and ii) Recently Depressed. To form the Recovered at Baseline 

group, 789 participants were selected who reported a history of either MDD 

and/or dysthymia at baseline and had not met the criteria for a depression 

for at least six months as determined by the Composite International 

Diagnostic Interview (CIDI; Robins et al., 1989; see measures section). Of 

these, 61 participants were excluded because they had not completed 

measures of implicit and explicit SDA at baseline (e.g., technical faults; 

remaining n =728). Participants were excluded if they met the criteria for a 

current anxiety disorder (social anxiety disorder, agoraphobia, panic disorder, 

general anxiety disorder, in the last six months, as determined by the CIDI; n 
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= 271)5. From the remaining 457, 70 were excluded as (non-) recurrence 

could not reliably be determined due to absence at follow-up. From the final 

sample (n = 387), and based on the CIDI, 223 had not recurred within the six 

years following baseline (57.6%), 97 had recurred by T2 (25.1%), 39 had 

recurred for the first time between T2 and T4 (10.1%), and 28 had recurred 

for the first time between T4 and T6 (7.2%). 

 To form the Recently Depressed group, participants were selected 

who reported MDD and/or dysthymia in the last month at baseline and were 

remitted at least a month (and no longer than two years) without dysthymia 

or MDD at the two-year follow-up (n = 426). Participants were excluded if 

they had not completed self-depressed associations measurements at both 

waves (e.g., technical reasons; n = 103), and a further 44 were excluded as 

(non-) recurrence could not be reliably determined due to absence at follow-

up. Of the final 279, 127 had not recurred at all by the four- and six- year 

follow-up (45.5%), 101 had recurred by the four-year follow-up (36.2%), and 

51 had recurred for the first time by the six-year follow-up (18.3%). Of these, 

only 105 reported no anxiety disorder in the previous six months at baseline 

(and 74 without an anxiety disorder at some point in the lifetime; based on 

the CIDI). These were therefore not excluded, but analyses were rerun 

excluding those with a recent anxiety disorder at baseline (i.e., within the last 

six months) to see whether conclusions held. 

Measures 

Implicit Association Test (IAT; Greenwald et al., 1998). A 

thorough overview of the depression IAT given at baseline and T2 in NESDA 

has been described previously (Glashouwer & de Jong, 2010). In brief, the 

depression IAT is a computer-based word-sorting task where words are 

presented from two target categories: I (I, myself, self, my, own) and other 

(other, you, they, them, themselves); and two attribute categories: depressed 

                                                      
5 Although this reduced the sample by 37% it was felt necessary as means reported 

by Glashouwer and de Jong (2010) would suggest that those with an anxiety disorder 

also had strong self-depressed associations compared to a healthy comparison 

group. As such, it is unclear as to whether self-depressed associations in recovered 

depressed individuals with a current anxiety disorder represents a scar from a 

previous depression or a symptom from the current anxiety disorder. 
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(useless, pessimistic, inadequate, negative, meaningless) and elated (positive, 

optimistic, active, valuable, cheerful; translated from Dutch). Participants 

sorted depressed- and I- related words with the same key and elated- and 

other- related words with the other key (pairing 1). This was repeated for two 

blocks of 20 trials. In the next test block, elated- and I- related words (and 

depressed- and other- related words) were sorted with the same key (pairing 

2). Response and reaction time are recorded for each trial. The premise of 

the IAT is that the attribute and target categories that are more strongly 

associated for the participant are easier to sort when they share a key. A 

person with strong self-depressed associations is therefore expected to find 

it easier to sort words when I and depressed share a key than when I and 

elated share a key. For all participants, an anxiety IAT was given before the 

depression IAT (see Glashouwer & de Jong, 2010, for description of anxiety 

IAT), and the IATs given at baseline and T2 were identical. 

The IAT was scored based on the D4-measure (Glashouwer, 

Smulders, et al., 2013). First, trials with reaction times longer than 10,000 ms 

were discarded. Reaction times on error trials were replaced with the mean 

of the correct answers for that participant in that block, with an added 600 

ms error penalty. The mean reaction time for pairing one was then 

subtracted from the mean reaction time for pairing two, and subsequently 

divided by the pooled standard deviation of both pairings to control for 

individual variation. This was done for the practice blocks first, then the test 

blocks, before calculating the average between the two. Higher scores were 

therefore indicative of a relatively fast response for pairing one, thus 

indicating stronger implicit self-depressed associations6. Participants were 

excluded from any analysis involving IAT scores when more than 10% of 

trials were faster than 300 ms, an error rate of over 20%, or where more than 

1% of trials were longer than 10,000 ms (Recovered at Baseline: 8 & 3 

excluded, Recently Depressed: 6 & 9 from the depression IAT at baseline & 

T2, respectively; Greenwald & Farnham, 2000; Greenwald et al., 2003). 

                                                      
6 Note that this is different from the other chapters in this thesis where the IAT was 

used to measure implicit self-esteem, and higher scores were indicative of a more 

positive construct (i.e., higher implicit self-esteem). Here, higher scores are indicative 

of a more negative construct (i.e., stronger self-depressed associations). 
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Spearman-Brown corrected correlations between test halves were previously 

calculated to be .92 and .91 (depression IAT), and .86 and .84 (anxiety IAT) for 

the complete sample at baseline and T2, respectively (test halves based on 

trials 1, 2, 5, 6, etc., and 3, 4, 7, 8, etc.; Glashouwer, Smulders, et al., 2013). 

Explicit self-associations. Two measures of explicit self-associations 

were created for the purpose of NESDA at baseline and T2, one for 

depressed (vs. elated) and one for anxious (vs. calm). Participants scored 

from 1 “Hardly/not at all” to 5 “very much” how much each word from the 

depression IAT and anxiety IAT attribute categories described themselves. 

Scores for elated (calm) attributes were subtracted from depressed (anxious) 

attributes. Higher scores indicated stronger explicit self-depressed (self-

anxious) associations. These measures have not been previously validated, 

but showed good internal consistency across the complete NESDA sample in 

a previous study (Cronbach’s α = .94 & .95 for self-anxious and self-

depressed, respectively at baseline, Glashouwer & de Jong, 2010). 

Composite International Diagnostic Interview v2.1 (CIDI; Robins 

et al., 1988; Wittchen, 1994). Depressive disorders were determined using 

a semi-structured CIDI. Diagnosis of MDD and dysthymia were determined 

based on the criterion outlined in the DSM-IV. Recurrence was defined at T2 

(for Recovered at Baseline only), T4, and T6 as meeting the criteria for MDD 

or dysthymia on the CIDI since the last interview. Number of previous MDD 

episodes was asked at baseline when participants indicated a history of 

MDD. Interviews were conducted by trained research staff. 

Life Chart Interview (Lyketsos, Nestadt, Cwi, Heithoff, & Eaton, 

1994). The number of months to recurrence was calculated using the Life 

Chart Interview. In the version given at T2, T4, and T6, primary 

autobiographical memories for each year in the preceding two years were 

asked for, and these were then used as a memory aid in recalling months 

with psychopathology and the amount of burden for each of those months 

(from 1 “no burden at all” to 5 “severe burden”). Based on similar previous 

study, months to recurrence was defined as the number of months 

depression-free till the first month with depressive symptoms that posed at 

least a small burden (Penninx et al., 2011). This was calculated either from 
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baseline (for Recovered at Baseline), or from T2 (for Recently Depressed). For 

those who did not recur based on the CIDI measure, the number of months 

refers to the number of months they were followed-up. Participants who had 

months with missing answers before recurrence were excluded from any 

analysis involving months to recurrence. 

Inventory of Depressive Symptomatology – self-report (IDS; 

Rush et al., 1986). The IDS was used to measure depressive 

symptomatology in the preceding seven days, based on the DSM-IV criteria 

for MDD. The version used required a response to 28 items. For each of the 

28 items (e.g., “Feeling sad”) there were four corresponding answers from “0” 

which indicated no depressive symptom (e.g., “I do not feel sad”) to “3” 

referring to a more severe depressive symptom (e.g., “I feel sad nearly all the 

time”). Answers were summed (possible range: 0 – 84), with higher scores 

indicating relatively severe depressive symptomatology. For Recovered at 

Baseline, one had too many missing answers (>6 items) at baseline and 5 at 

T2 (0 and 5 from Recently Depressed at baseline and T2, respectively), and 

were excluded from any relevant analysis. Previous studies have shown the 

IDS to have excellent internal consistency (e.g., Cronbach’s α = .94, Rush, 

Gullion, Basco, Jarrett, & Trivedi, 1996). 

Procedure 

Participants completed computer tasks, self-reported questionnaires, 

interviews and biological assessments in one sitting lasting three to five 

hours (see Penninx et al., 2008). In return for participation, travel expenses 

and a 15-euro gift voucher was given to each participant. 

Statistical Analysis 

 Recovered at Baseline. First, a binary logistic regression to highlight 

those who had recurred within the six follow-up years (1) and those who had 

not (0) was conducted. Baseline implicit SDA were entered at step one, and 

baseline explicit SDA, baseline IDS scores, sex, and number of MDD episodes 

in lifetime reported at baseline were entered at step two. Second, a Cox 

Regression was run to predict survival (i.e., the number of depression-free 

months till recurrence). Predictors were entered in the same order as the 
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logistic regression (i.e., first: baseline implicit SDA; second: sex, baseline IDs, 

baseline explicit SDA, number of MDD episodes in lifetime). 

 Recently Depressed. First, a binary logistic regression was 

conducted to predict who had recurred (1) by the four- and six- year follow-

up from those who had not (0). Remitted depression IAT scores (i.e., IAT 

scores at the two-year follow-up) were entered at step one, with changes in 

depression IAT scores (T2 – baseline) entered at step two (i.e., changes in 

implicit self-depressed associations from current to remitted depression). At 

step three, sex, number of MDD episodes in lifetime reported at baseline, IDS 

score at T2, and changes in IDS score (T2 – baseline), explicit self-depressed 

associations at T2 and changes in explicit self-depressed associations (T2 – 

baseline) were entered. Second, a Cox regression was conducted to predict 

depression-free months till recurrence. The same variables from the binary 

logistic regression were entered in the same order. 

There were a substantial few who had not provided an answer to the 

number of MDD episodes in lifetime or had not experienced any MDD 

episodes (e.g., history of dysthymia only; 13.4% for the Recovered at Baseline 

group). As such, when the number of MDD episodes was found not to 

predict (time to) recurrence, the analysis was rerun without this variable in 

order to maximize sample size. Analysis was rerun with self-anxious 

associations when SDA showed significant prediction, either at step one 

(single predictor) or step two (multi-predictor model), to test the specificity 

of self-related associations. 

Results 

Recovered at Baseline 

Descriptives. Means and standard deviations of the demographics 

and relevant variables are presented in the left side of Table 5.1. Spearman’s 

rank correlations were calculated between relevant baseline variables and 

months to recurrence, and are displayed in the upper half of Table 5.2. In 

those who had recurred, recurrence was quicker when baseline depressive 

symptoms were higher and explicit self-depressed associations were 

stronger. 
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Table 5.1       

Means (SD) of Demographics, Depressive symptoms, and Self-Depressed 

Associations per Group 

 Recovered at Baseline Recently Depressed 

 Complete 

(n = 387) 

Recurred 

(n = 164) 

Non-

recurred  

(n = 223) 

Complete  

(n = 279) 

Recurred 

(n = 152) 

Non-

Recurred  

(n = 127) 

Age 43.51 

(13.00) 

41.88 

(12.77) 

44.71 

(13.07) 

41.47 

(13.18) 

42.08 

(12.73) 

40.75 

(13.72) 

Female (%) 72.2 73.8 71.3 64.9 65.8 63.8 

# MDD 

episodes 

pre-NESDA 

2.94  

(6.49) 

3.25 

(4.48) 

2.71 

(7.65) 

6.10 

(13.07) 

7.50 

(16.57) 

4.36  

(6.12) 

T0 IDS 14.05 

(8.53) 

17.69 

(8.87) 

11.36 

(7.17) 

32.32 

(10.93) 

34.18 

(11.08) 

30.10 

(10.35) 

T2 IDS 13.08 

(9.65) 

17.64 

(10.60) 

9.77 

(7.31) 

18.92 

(9.76) 

21.25 

(10.27) 

16.15 

(8.34) 

T0 EA 

depression 

-2.12 

(1.12) 

-1.87 

(1.17) 

-2.31 

(1.04) 

-.26  

(1.52) 

.06  

(1.54) 

-.65  

(1.39) 

T2 EA 

depression 

-2.09 

(1.20) 

-1.66 

(1.36) 

-2.41 

(.94) 

-1.37  

(1.31) 

-1.01  

(1.31) 

-1.79  

(1.17) 

T0 IAT 

depression 

-.31  

(.40) 

-.29  

(.39) 

-.33  

(.40) 

-.15  

(.40) 

-.11  

(.39) 

-.18  

(.41) 

T2 IAT 

depression 

-.33  

(.38) 

-.28  

(.38) 

-.36  

(.38) 

-.25  

(.37) 

-.21  

(.38) 

-.30  

(.35) 

Note. Recovered at Baseline = depression free for at least six months at T0; Recently Depressed = 

depressed in the last month at T0, depression free for at least two years at T2; T0 & T2 – baseline & two-

year follow-up, respectively; IDS = Inventory of Depressive Symptomatology; IAT = implicit association 

test (higher scores = stronger self-depressed associations); EA – explicit associations (self-depressed 

associations – self-elated associations); MDD = major depressive disorder. 

 

 Recurrence vs. non-recurrence. A two-step logistic regression was 

conducted to identify participants who had not recurred in the six years (n = 

218; 0) and those who had (n = 160; 1). Number of MDD episodes in lifetime 

was a non-significant predictor, thus the model without number of MDD 

episodes is reported in Table 5.3. At step 1, implicit SDA were not a 

significant predictor of relapse or recurrence, and 57.1% were correctly 

identified in this model; 0.6% less than at chance level (i.e., an empty model). 

With the inclusion of baseline IDS scores, explicit SDA, and gender, the 
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model improved to correctly classify 66.9%, Χ2 (4) = 52.42, p<.001. Only 

baseline symptomatology was of independent predictive value, with higher 

scores relating to increased chance of recurrence. Conclusions did not 

change when excluding participants who had developed an AD before or at 

the same time as the depression recurrence (n = 103). 

Table 5.2       

Spearman’s Rank Correlations (unless stated otherwise) per group 

Recovered at Baseline (n = 387) 

 2. 3. 4. 5. 6.  

1. Age a .04 .04 -.01 -.01 .03  

2. # MDD episodes - 13* .12* .04 -.11  

3. T0 IDS - - .51** .09 -.22**  

4. T0 EA depression - - - .20** -.19**  

5. T0 IAT depression - - - - .06  

6. Months till recurrence - - - - -  

Recently Depressed (n = 279) 

 2. 3. 4. 5. 6. 7. 

1. Age a .08. .12* .03 -.05 .06 -.07 

2. # MDD episodes - -.03 .05 -.10 .002 -.11 

3. T2 IDS - - .55** .09 .17** -.23** 

4. T2 EA depression - - - .15* .25** -.14 

5. T0 IAT depression a - - - - .40** -.03 

6. T2 IAT depression a - - - - - .02 

7. Months till recurrence - - - - - - 

* p< .05, ** p <.01 

Note. Recovered at Baseline = depression free for at least six months at T0; Recently Depressed = 

depressed in the last month at T0, depression free for at least two years at T2; T0 & T2 – baseline 

& two-year follow-up, respectively; IDS = Inventory of Depressive Symptomatology; IAT = implicit 

association test (higher scores = stronger self-depressed associations); EA – explicit associations 

(self-depressed associations – self-elated associations); MDD = major depressive disorder. Months 

to till recurrence = from baseline for recovered depressed, from the two-year follow-up for 

remitted depressed, in those who recurred. 
a Pearson correlation 

 

Time to recurrence. A Cox regression was conducted to predict 

months to recurrence. Number of MDD episodes in lifetime was a non-

significant predictor, and was therefore excluded. Number of months till 

recurrence was calculated for 155 recurred participants, and the number of 

months follow-up was calculated for 218 non-recurred participants. At step 
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one, with baseline implicit SDA as the only predictor, the model was not 

significant, Χ2 (1) = 1.01, p = .31. Including baseline explicit SDA, baseline IDS 

scores, and sex improved the model significantly, final model: Χ2 (4) = 56.38, 

p <.001. IDS score was the only significant predictor in this model (see right 

side of Table 5.3), suggesting that relatively severe symptoms predicted 

quicker recurrence. Conclusions did not change when excluding those who 

had developed an AD before or at the same time as the depression 

recurrence (n = 90). 

Table 5.3 

Baseline Coefficients in Predicting Recurrence (Logistic) and Months to 

Recurrence (Cox) in those with a History of Depression at Baseline 

 Logistic 

(n = 378) 

Cox 

(n = 373) 

Baseline 

Coefficients 

B (SE) Wald Odds 

ratio 

p B (SE) Wald Hazard 

ratio 

p 

Step 1         

Constant -.23 

(.13) 

3.00 .80 .08 - - - - 

IAT 

depression 

.26  

(.26) 

.99 1.30 .32 .20 

(.20) 

1.01 1.22 .31 

Step 2         

Constant -1.51 

(.44) 

11.73 .22 <.01 - - - - 

IAT 

depression 

.07  

(.29) 

.05 .1.07 .82 <.001 

(.21) 

<.001 1.00 .99 

EA 

depression 

.05  

(.12) 

.15 1.05 .70 .06 

(.09) 

.51 1.06 .48 

Sex -.04 

(.26) 

.02 .96 .88 -.02 

(.19) 

.01 .98 .92 

IDS .09  

(.02) 

32.37 1.10 <.001 .06 

(.01) 

33.55 1.06 <.001 

Note. IDS = Inventory of Depressive Symptomatology; IAT = implicit association test; EA = explicit 

associations (self-depressed associations – self-elated associations) 

 

Recently Depressed 

Descriptives. Means and standard deviations of the demographics 

and relevant variables are presented in the right side of Table 5.1. 
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Spearman’s rank correlations were calculated between relevant T2 variables, 

baseline IAT scores, and months to recurrence, and are displayed in Table 5.2 

(lower half). In those who had recurred, recurrence was quicker when 

baseline depressive symptoms were higher. Two paired-samples t-tests were 

conducted to see whether implicit and explicit SDA decreased from baseline 

to T2 (i.e., from current depression to remission). For explicit SDA, there was 

a significant decrease in strength, t(278) = 12.90, p <.001, Cohen’s d = 0.78. 

Implicit SDA also became weaker, t(264) = 4.16, p<.001, Cohen’s d = 0.28. 

 Recurrence vs. non-recurrence. A three-step logistic regression 

was conducted to predict recurrence at T4 and T6 (1; n = 140) vs. non-

relapse/recurrence (0; n = 120; left side of Table 5.4). Number of previous 

MDD episodes was non-significant, and thus the model without this variable 

is reported here. An empty model predicted 53.8% accurately by chance 

alone. With the inclusion of post-depression IAT scores (T2), the model 

remained non-significant X(1) = 2.36, p = .12. Including changes in IAT 

scores from current to remitted depression (baseline – T2), did not 

significantly improve the model, X(2) = 2.65, p = .27. The final model with all 

variables included significantly predicted 65.4% of recurrence from non-

recurrence, X(7) = 28.06, p < .001. There was only support for T2 explicit SDA, 

regardless of SDA levels during depression, as a significant predictor in the 

model, with stronger explicit SDA after depression increasing the likeliness of 

recurrence. When re-doing the analysis to check the specificity of explicit 

self-related associations, neither explicit self-anxious associations, nor the 

change herein were significant predictors of time to recurrence. The analysis 

was also rerun excluding those who met the criteria for an anxiety in the past 

six months at baseline (i.e., currently comorbid; 52 non-relapse vs. 45 relapse 

remaining). The resulting model for this reduced subsample suggested that 

although it was significant, not one predictor showed independent predictive 

value. 

 Time to recurrence. A Cox regression was conducted to predict 

months to recurrence, and results are presented in the right side of Table 5.4. 

Information about months to recurrence was available for 129 participants 

who had recurred, and months without recurrence for 111 participants who 

had not recurred. IAT scores at T2 (i.e., during remission) were not a 
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significant predictor at step one, and the model was not significant, X(1) = 

1.84, p = .17. Entering changes in IAT scores did not improve the model, X(2) 

= 1.97, p = .37. Including sex, IDS scores at T2, change in IDS scores, explicit 

self-depressed associations at T2 and change scores from baseline to T2, 

improved the model significantly (final model: X(8) = 41.08, p <.001). More 

MDD episodes previously, stronger explicit SDA at T2 (i.e., during remittance) 

and more depressive symptoms at T2 were independently related to a 

relatively bad prognosis (i.e., quicker recurrence). In re-doing the analysis to 

check the specificity of explicit self-related associations, neither explicit self-

anxious associations, nor the change herein, were significant predictors of 

time to recurrence. Repeating the analysis after excluding those with an 

anxiety disorder in the previous six months at baseline (leaving 39 relapsed 

and 49 non-relapsed with information concerning months of survival) 

produced similar results. The only difference was that in the final step of the 

model, explicit self-depressed associations at T2 was no longer a significant 

predictor. 

Discussion 

 The present study sought to test the hypothesis that implicit self-

depressed associations in those recovered and remitted from MDD and/or 

dysthymia would represent a vulnerability for recurrence and relapse. The 

findings suggest: i) Neither implicit nor explicit SDA predicted (time to) 

recurrence in those who were depression free for at least six months at 

baseline (Recovered at Baseline); ii) While implicit SDA provided no 

predictive validity, explicit SDA shortly following an episode of depression 

predicted (time to) recurrence in those who were depressed at baseline, and 

were symptom-free for at least one month at the two-year follow-up 

(Recently Depressed); iii) Findings involving explicit SDA were disorder 

specific and not replicated when using explicit self-anxious associations. 
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Table 5.4         

Final Model of Coefficients Predicting Recurrence (Logistic) and Months to 

Recurrence (Cox) in those with Current Depression at Baseline, and Remittance at 

Follow-up 

 Logistic 

(n = 260) 

Cox 

(n = 240) 

 

Coefficients 

B (SE) Wald Odds 

ratio 

p B (SE) Wald Hazard 

ratio 

p 

Step 1         

Constant .29 (.16) 3.58 1.34 .06 - - - - 

T2 IAT 

depression 

.54 (.35) 2.36 1.71 .13 .34 (.25) 1.84 1.41 .18 

Step 2         

Constant .30 (.16) 3.72 1.35 .05 - - - - 

T2 IAT 

depression 

.64 (.40) 2.52 1.89 .11 .39 (.29) 1.89 1.48 .17 

Change IAT 

depression 

-.17 (.34) 0.26 0.84 .61 -.09 (.24) 0.15 0.91 .70 

Step 3         

Constant -.09 (.60) 0.02 0.91 .88 - - - - 

T2 IAT 

depression 

.09 (.45) 0.04 1.09 .84 .06 (.31) 0.04 1.06 .84 

Change IAT 

depression 

.01 (.37) 0.001 1.01 .98 -.03 (.26) 0.02 0.97 .89 

Sex -.002 (.29) <0.001 1.00 >.99 .17 (.20) 0.72 0.40 .18 

T2 EA 

depression 

.41 (.14) 8.21 1.50 .004 .25 (.09) 7.73 1.28 .01 

Change EA 

depression 

-.17 (.12) 2.08 0.84 .15 -.14 (.08) 3.34 0.87 .07 

T2 IDS .04 (.02) 3.43 1.04 .06 .03 (.01) 6.10 1.03 .01 

Change IDS -.001 (.02) 0.01 0.99 .94 -.001 (.01) 0.01 >0.99 .94 

# of MDD 

Episodes 

- - - - .01 (.01) 5.55 1.01 .02 

Note. T2 = two-year follow-up; IDS = Inventory of Depressive Symptomatology; IAT = implicit 

association test; EA – explicit associations (self-depressed associations – self-elated associations); 

Change variables = T2 – baseline. 

 

 Previous studies made a strong case for the possibility of an implicit 

SDA scar in those with a previous depression. Those who were remitted from 

depression showed stronger implicit and explicit SDA than a never-
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depressed comparison group, although SDA were stronger in those who 

currently met the criteria for a depression (Glashouwer & de Jong, 2010). 

Indeed, this was supported in the present study as improvements were 

observed when comparing SDA in the current and remitted phase at both 

the explicit and implicit level. Further, a potential SDA scar was also 

supported by studies who showed that those with worse depression 

prognosis in terms of months with depression symptomatology and number 

of MDD episodes in the past was related to both a higher recurrence risk 

(e.g., Hardeveld et al., 2013) and stronger implicit SDA (Elgersma et al., 2013). 

However, the findings in the present study suggest that remaining implicit 

SDA does not increase vulnerability for recurrence. Burcasa and Iacono 

(2007) argue that among other criteria, a depression scar must increase 

vulnerability for a new depression episode. It may be important to 

differentiate between scars that increase the risk for recurrence (i.e., active 

scars) from scars that remain but do not increase the risk for recurrence (i.e., 

passive scars). In the absence of including daily hassles or negative life 

events, passive scars that increase vulnerability only in the presence of 

activating factors (e.g., the diathesis-stress hypothesis, Zuckerman, 1999), 

were not tested in this study. 

 While implicit SDA did not have predictive value for recurrence, 

explicit SDA did, in those who entered the NESDA study with a depression 

and remitted by the two-year follow-up. The extent that participants 

considered themselves “useless”, “pessimistic”, “inadequate”, “negative”, and 

“meaningless” compared to “positive”, “optimistic”, “active”, “valuable”, 

“cheerful” shortly after a depressive episode, was related to quicker 

recurrence, even when controlling for depressive symptomatology. Many 

previous studies have shown that residual depressive symptoms following an 

episode predicts relapse (e.g., Hardeveld et al., 2013), thus it is somewhat 

surprising that a relatively simple explicit SDA measure may outperform a 

well-known validated measure of depressive symptomatology. Although this 

still needs to be formerly tested, it is feasible that measures of depressive 

symptomatology like the IDS tap into too many aspects of depression that 

are not all related to increased relapse risk. Indeed, the IDS includes various 

questions about somatic symptoms like sleep disturbances, changes in 
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appetite, diarrhoea/constipation, aches and pains, restlessness, and other 

bodily sensations while the presence of more affective symptoms might be a 

better predictor. This is supported by a study who found that asking remitted 

recurrent depressed individuals to rate their current mood on a single scale 

predicted time to relapse within 5.5 years better than 17-item depression 

scale that covered affective, behavioural and biological symptoms (van 

Rijsbergen et al., 2012). The IDS may therefore have included more noise 

than the self-depressed association questionnaire, as the latter may have 

tapped into more relapse-relevant symptoms. Given that explicit SDA, and 

number of previous episodes did not predict recurrence in the analysis 

involving those who were depression free for at least six months at baseline, 

while the IDS did, it is feasible that explicit SDA and number of previous 

episodes are predictive of relapse (i.e., failure to recover from the depressive 

episode) rather than recurrence (i.e., the onset of a new depressive episode). 

Further research is needed to test this latter point, as while those in the 

Recovered at Baseline group were all recovered (i.e., at least six months 

depression-free), those in the Recently Depressed group would have 

contained both remitted (less than six month depression free; Frank et al., 

1991) and recovered individuals. As such, it is not possible to adequately 

compare recovery and remittance within the current approach. 

 A relatively severe course of depression previously was found to be 

related to the strength of implicit SDA (Elgersma et al., 2013). Yet, the 

present study would suggest that this does not increase vulnerability for 

recurrence. However, although the current findings do not support the 

hypothesis that implicit SDA are related to recurrence risk, it should be 

acknowledged that there are some methodological differences between the 

studies that may explain the findings. The present study used data derived 

from the same study, although the inclusion criteria were somewhat stricter 

than those imposed by Elgersma et al. (2013). Importantly, we excluded 

those with the presence of an anxiety disorder in the previous six months in 

the Recovered at Baseline group, which reduced the sample size by 37.2%. 

As such, it may simply have been a matter of power which did not allow for 

the detection of the effect. We therefore post-hoc repeated the logistic and 

Cox regression looking at implicit SDA in predicting (time) to recurrence in 



Self-depressed Associations and Recurrence 

117 

 

the recovered depressed group without excluding those with a current 

anxiety. Implicit SDA was still a non-significant predictor for recurrence, both 

in a single-predictor and a multiple-predictor model, and therefore the lack 

of evidence for implicit SDA to predict recurrence seems not attributable to 

the absence of those with a current or recent anxiety disorder. 

For Recently Depressed, excluding current anxiety resulted in a 

dramatic decrease in sample size, and explicit SDA were no longer related to 

(faster) recurrence. This may have been a matter of reduced power, or that 

more comorbid forms of depression and anxiety have a different aetiology 

than more singular forms. Indeed, previous studies have suggested that 

negative self-associations in more comorbid forms of depression and anxiety 

are a lot stronger than those with either depression or anxiety, even at the 

implicit level (Glashouwer & de Jong, 2010; van Tuijl et al., 2016). It is feasible 

that an interaction between symptoms of anxiety and SDA increases the 

likeliness of relapse as it signifies a post-episode state that is further from 

recovery than those with no symptoms of anxiety and weaker SDA. Future 

studies should aim to test a more complex model of recurrence, allowing for 

interaction between variables, and distinguishing between different post-

episode states (e.g., remitted depressed with no anxiety disorder vs. remitted 

depressed with anxiety disorder).  

 The absence of a sad mood induction before measuring implicit SDA 

may also help explain the lack of predictive validity of implicit SDA for 

recurrence. Mild sad-mood states have been argued to trigger depressive-

like processing in remitted depressed individuals (Gemar et al., 2001). 

Although sad mood did not appear to influence implicit self-esteem in 

healthy individuals (chapter 6), it is feasible that the influence of sad mood is 

limited to those with a history of depression as especially in these individuals 

depressive-like processing may lie dormant. Indeed, while implicit self-

esteem following a sad-mood induction did not differ between remitted and 

never depressed individuals, the extent of change from before to after the 

sad mood induction did (Franck, De Raedt, et al., 2008). The extent of SDA 

reactivity in response to sad mood might therefore highlight a potential scar 

in remitted and recovered depressed individuals and, as such, it may be 

necessary to include a sad-mood induction to detect the implicit SDA scar. 
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This is consistent with the notion to differentiate between passive and active 

scars. A sad mood might be required to activate passive scars, and the 

sensitivity of passive scars to be activated and the extent of activation, might 

highlight predictive validity for recurrence (e.g., the diathesis-stress 

hypothesis, Zuckerman, 1999). Further research is required to test whether 

passive scars can indeed be triggered to become active scars, thereby 

increasing the risk of recurrence. 

There are a number of limitations that need to be addressed. First, 

the present study relied solely on the IAT to quantify implicit SDA. A medium 

correlation was observed between scores as baseline and two-year follow-

up, attesting to the reliability of the SDA IAT in NESDA. However, while the 

validity of an implicit SDA IAT has not been formerly tested, the validity and 

reliability of implicit self-esteem IAT has been reported. While implicit SDA 

refer to the extent that depressive content is related to the self in 

comparison to elated content, implicit self-esteem refers more broadly to the 

extent that negative content is related to the self, compared to positive 

content. The implicit self-esteem IAT ranked highly among other often-used 

implicit self-esteem measures in terms of predictive validity, test-retest 

reliability, and discriminant validity, convergent validity among measures was 

low (Bosson et al., 2000). Further, implicit SDA as measured by the IAT was 

previously found to predict remission amongst currently depressed 

individuals (Glashouwer et al., 2012), and depression onset amongst never-

depressed individuals (Kruijt et al., 2013) further supporting the discriminant 

validity of the IAT. However, criticism remains concerning what exactly the 

IAT measures (Remue et al., 2013), and given the low convergent validity 

amongst measures, it is feasible that the IAT only partially captures implicit 

self-related associations. 

Although participants with a current anxiety were excluded from 

Recovered at Baseline, this is not to say that participants did not have an 

anxiety disorder more than six months ago. Indeed, some participants may 

have recovered from a comorbid depression and anxiety. More thorough 

background information would be required to differentiate between 

previous comorbidity, and previous depression and anxiety that did not co-

occur. Further, information given at baseline about depression and anxiety 
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present previously in life is subject to hindsight bias and forgetting. As the 

NESDA is an ongoing study, future analyses will be able to select those who 

have anxiety and depression onset during the study and be able to 

differentiate more reliably between depression, anxiety, and comorbid 

depression and anxiety. Although comorbidity is high and the disorders have 

been argued to have overlapping factors (Brown et al., 2001; Löwe et al., 

2008), it may still be pivotal to differentiate between disorder (combinations), 

as comorbid anxiety and depression may have a different aetiology than 

simply a combination of the aetiologies of depression and anxiety. 

In conclusion, (residual) implicit self-depressed associations as 

indexed by the IAT do not represent a scar that increases the likeliness of 

relapse and recurrence in formerly depressed individuals. Future studies 

should make sure to differentiate between those who may also have a 

history of comorbid depression and anxiety as aetiology for comorbidity 

might be different. Further, it is crucial to include a sad mood induction as 

scars may become particularly prominent during sad moods, and differences 

in how implicit SDA react to sad mood might highlight why some are more 

vulnerable for relapse than others. Importantly, explicit SDA did predict (time 

to) recurrence/relapse in those who were (on average) more recently 

remitted, regardless of how much improvement there was from levels of 

explicit SDA during the depression. This indicates that the extent that one 

associates oneself with negative depression-related adjectives following a 

depression predicts recurrence, and that this information is available for 

introspection and endorsed by the individual. Future studies should aim to 

reduce explicit SDA, in order to see whether this decreases the risk of 

recurrence, or increases the time to relapse. Such a study would also allow 

for inferences concerning the causal relationship between explicit SDA and 

recurrence in depression. 
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