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Abstract

The kindling hypothesis for depression predicts that with more recurrences, the interval between 

successive recurrences decreases. Studies with unipolar and bipolar samples generally have been 

consistent with this premise. However, previous research is subject to a statistical artifact. Slater’s 

fallacy maintains that these intermorbid intervals appear to decrease because highly recurrent 

individuals with consistently shorter intervals become a larger proportion of the remaining sample 

with each recurrence. Correcting for this bias, research on bipolar disorder no longer evidences 

such an effect. We predicted similar results for unipolar depression when correcting for this bias, 

and proposed an alternative model: individuals who are highly recurrent have consistently shorter 

intermorbid periods, even following the very first lifetime episode. As predicted, correcting for 

Slater’s fallacy removed the appearance of decreasing intermorbid intervals. Further, highly 

recurrent individuals exhibited shorter intermorbid intervals in general, and for the very first 

interval, supporting the alternative model.
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Major depression is a debilitating condition, made even more formidable through its often 

recurrent and chronic nature. Estimates of how many first-time depressed individuals will 

have future episodes range from 40 to 60 percent (Monroe & Harkness, 2011). Those with a 
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more recurrent course also are likely to develop other serious problems, including functional 

brain impairment, health difficulties, hospital stays, and suicide attempts (Ferguson, Boden, 

& Horwood, 2007; Greden, 2001; Sheline, Wang, Gado, Csernansky, & Vannier, 1996).

Two general models have been advanced to account for the recurrent nature of major 

depression (Monroe & Harkness, 2005). First, a ‘stable liability’ model holds that 

vulnerability factors existing prior to the first lifetime depressive episode remain following 

recovery, signifying an ongoing heightened biological predisposition to future episodes 

(e.g., Burcusa & Iacono, 2007). In contrast, a second ‘acquired susceptibility’ model 

revolves around the premise of an increasing susceptibility to future recurrences that derives 

from the stress and experiences associated with each new depressive episode. The kindling 

model typically is presented as a version of the acquired susceptibility model (Post, 1992).

The kindling model for depression draws upon research on the onset and progression of 

epileptic seizures (see Post, 1992). The general notion of kindling is that responses become 

triggered more easily after repeated presentation of a stimulus (Post, Rubinow, & Ballenger, 

1986). As extended to mood disorders, the model was intended to explain a series of 

common observations regarding the lifetime course of these conditions. The first and most 

widely-recognized observation was that, although the initial lifetime episode often was 

preceded by a stressful life event, the association between major stress and episode onset 

lessened with successive recurrences (e.g., Ezquiaga, Guitierrez, & Lopez, 1987; 

Ghaziuddin, Ghaziuddin, & Stein, 1990). It was inferred that the decreasing association 

between major life events and depression onset was indicative of less significant forms of 

stress acquiring the capability of triggering depression onset in the absence of major life 

stress (i.e., stress sensitization).

In additional investigations, another aspect of kindling was proposed: the amount of well 

time between successive recurrences (from here on, “intermorbid interval”) was reported to 

become progressively shorter over successive episodes (Angst & Presig, 1995; Angst et al., 

1973; Kessing & Andersen, 1999; Kessing, Hansen, Andersen, & Angst, 2004). This “cycle 

acceleration” feature of kindling is thought to be manifested as another attribute of stress 

sensitization, wherein progressively less severe and more common life events become 

capable of triggering recurrences, and thus progressively shorter intermorbid intervals result 

(Monroe & Anderson, 2015; Oepen, Baldessarini, & Salvatore, 2004; Ormel, Oldehinkel, & 

Brilman, 2001; Post, 1992). Cycle acceleration was originally noted by Kraepelin (1921), 

who observed an apparent tendency for later episodes to be separated by shorter intervals 

than early episodes. This decreasing intermorbid interval length is believed to be “modal 

across a majority of studies” (Post, 1992, p. 999). A series of studies reported findings 

consistent with cycle acceleration for bipolar and unipolar samples (e.g., Angst & Presig, 

1995; Angst et al., 1973; Ehnvall & Agren, 2002; Kessing & Andersen, 1999; Kessing, 

Hansen, Andersen, & Angst, 2004).

However, research on cycle acceleration is subject to a potentially serious problem. First 

noted by Elliot Slater (1938) in research with bipolar patients, Slater’s fallacy is a statistical 

artifact that also raises intriguing theoretical possibilities (Haghighat, 1996; Oepen et al., 

2004). When data from all depressed individuals are pooled together in the analyses, 
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intermorbid intervals may appear to be shortening as the number of recurrences increases. 

But this effect may be solely attributable to a subgroup of individuals who have many 

recurrences with consistently shorter intermorbid intervals. These highly recurrent 

individuals become a larger proportion of the remaining sample with each recurrence, giving 

rise to the illusion of progressively shorter intermorbid intervals (Oepen et al., 2004; Slater, 

1938). In statistical terms, previous studies did not separate between-person from within-

person effects, or their efforts to do so may have been well-intended but insufficient 

(Hoffman & Stawski, 2009).

Most importantly in theoretical terms, this means that prior research has inadvertently 

overlooked the possibility that two subtypes exist within the general population of people 

who suffer recurrences. Some of these individuals may be highly recurrence-prone and have 

numerous depressive episodes over the life course, whereas others may be less recurrence-

prone and have a few sporadic, if any, additional episodes. Individuals who are highly 

recurrence-prone may be characterized by consistently shorter intermorbid intervals 

throughout their lifetime course, whereas those who are not highly recurrence-prone may 

have longer, or more variable, intervals. Instead of pooling all depressed persons together, 

who potentially possess varying degrees of liability to recurrences, studies should directly 

investigate a model wherein highly recurrent persons are hypothesized to exhibit 

consistently shorter intermorbid intervals over successive recurrences. Perhaps most 

illuminating would be to demonstrate that – even for the very first recurrence – highly 

recurrent individuals exhibit a shorter intermorbid interval compared to the less recurrent 

individuals. Detection of valid differences in recurrence-proneness could transform research 

on depression and its recurrences, by delimiting heterogeneity and focusing attention on 

early indicators of biological, cognitive, and social risk for recurrences (Monroe & 

Harkness, 2011; Monroe & Anderson, in press).

To address Slater’s fallacy, three recommendations have been made. First, Slater (1938) 

suggested matching individuals by specific episode count. For example, the researcher could 

examine successive intermorbid intervals for individuals with, say, four (or five, or six, etc.) 

lifetime episodes of depression. This more homogeneous grouping of persons would be less 

likely to yield results biased by individuals with characteristically longer intermorbid 

intervals, but would be less powerful due to restricting the sample.

Second, survival analyses take into account individual liability (frailty) toward recurrence 

(Kessing et al., 2004). Results analyzed in this way have had mixed outcomes. For example, 

Kessing, Olsen, and Andersen (1999) found evidence for a cycle acceleration in unipolar 

depression for women, but not for men. In contrast, a study combining unipolar and bipolar 

patients evidenced cycle acceleration for both genders (Kessing et al., 2004). Finally, yet 

another study did not detect cycle acceleration for patients with unipolar depression 

(Solomon et al., 2000). Survival analytic techniques may help to correct bias from 

individuals with a high liability to recurrence, but it is important to be aware that they are 

not designed to permit direct and more powerful analysis of changes in intermorbid interval 

length over successive episodes.
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Third, multilevel modeling procedures are well suited for correcting biases associated with 

Slater’s fallacy. These approaches first model each individual’s own slope and intercept 

separately, then combine them in an analysis sensitive to the non-independent data structure 

inherent in within-person longitudinal designs (e.g., Gelman & Hill, 2007). Importantly, 

these procedures allow for discussing within-person change in intermorbid interval length in 

directly interpretable units of time. Further, between-person and within-person effects can be 

directly compared in a single model. When correcting for Slater’s fallacy, research on 

bipolar disorder has rejected the hypothesis of a progressive shortening of intermorbid 

intervals (Baldessarini et al., 2012; Oepen et al., 2004). However, it is not yet known 

whether Slater’s fallacy may be operating with respect to unipolar depression.

Several specific predictions follow from evaluating kindling’s predictions in light of Slater’s 

fallacy. First, a fundamental prerequisite is to initially demonstrate the purported shortening 

of the intermorbid interval with successive recurrences for the entire pooled sample. We 

hypothesized that there would be a significant effect consistent with cycle acceleration when 

pooling data from all participants. Second, assuming successful replication of this 

prerequisite finding, we predicted that correcting for Slater’s fallacy would reveal that the 

apparent cycle acceleration effect would no longer be significant. Third, to demonstrate the 

predicted between-person differences in intermorbid interval length overall (i.e., those with 

more episodes have shorter average intervals), we hypothesized a significant difference in 

the average intermorbid interval between those with fewer versus many recurrences. Fourth, 

the most novel and persuasive evidence for a subtype distinction would be to demonstrate 

that highly recurrent cases (≥ 4 lifetime episodes) differ from less recurrent cases (2–3 

lifetime episodes) at the time of their very first recurrence with regard to their initial 

intermorbid interval.1

Finally, if when correcting for Slater’s fallacy cycle acceleration becomes nonsignificant, it 

still could be argued by proponents that the kindling pattern characterizes the lifetime course 

for some individuals. To be conservative and probe this modified version of kindling theory, 

we investigated inter-individual variability in trajectories for length of intermorbid intervals 

over time (which would allow for detection of such possible effects).

Method

A community-based longitudinal project that assessed and followed individuals from mid-

adolescence to age 30, the Oregon Adolescent Depression Project (OADP; see Lewinsohn et 

al., 2003), provided the foundation for addressing our predictions. Participants were 

predominantly white (89%), with African American (1%), Hispanic (3%), American Indian 

(3%), Asian (3%), and “other” (2%) making up the rest of the sample. The sample was 

52.1% female at the initial assessment. The modal household income was between $20,000 

and $30,000, consistent with the national average at that time (U.S. Census Bureau, 2013). 

Written informed consent from participants and family members (and guardians for those 

under 18) was obtained prior to each round of data collection.

1The specific split between 2–3 episodes and ≥ 4 episodes was chosen to maintain a large enough sample in the highly recurrent group 
while remaining consistent with the nature of the constructs of highly and less highly recurrent. An analysis comparing those with 2 
episodes versus more than 2 episodes had highly similar results, suggesting that the effect is robust.
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Participants and Procedure

Three cohorts of participants were randomly selected from urban and rural high schools in 

western Oregon. Data were collected on four occasions. (A full description of OADP 

methodology can be found elsewhere; Lewinsohn et al., 2003; Rohde et al., 2007). About 61 

percent of those initially selected (N = 1709 adolescents) completed the initial interviews 

and questionnaires (T1) between 1987 and 1989. Ages at T1 ranged from 14–19 (M = 16.6, 

SD = 1.2). A second round of questionnaires and interviews (T2) was conducted a year later. 

About 88% of T1 participants were re-evaluated at T2 (N = 1507). A third round of data 

collection (T3) was completed around participants’ 24th birthday, between 1994 and 1999. 

Participants recruited for wave T3 included all individuals with a history of 

psychopathology (N = 644) and a random sample of those with no such history (N = 457). A 

total of 941 participants (85% of those recruited) were assessed at T3, including 555 

individuals with prior history (315 with a depression history) and 386 without. Finally, a 

fourth assessment was conducted around participants’ 30th birthday. A total of 816 

participants (87% of the T3 group) were evaluated at T4. A total of 480 participants (59%) 

assessed at T4 were women. About 33 percent of this sample had a history of depression (N 

= 271), 24 percent had other psychopathology histories (N = 199), and 43 percent reported 

no psychopathology up to T3 (N = 346).

For the first three hypotheses addressing Slater’s fallacy, we necessarily used data for 

individuals who had at least 2 episodes of major depression (N = 304). This subset of 

participants was also used for the test of the random slope variance. For the analysis 

comparing participants with few versus many lifetime episodes, however, we needed to take 

added precautions that our division of the sample into recurrence groups (high versus low) is 

reasonably stable (i.e., additional recurrences wouldn’t alter the outcome). Consequently, we 

used data from 281 unipolar depressives who all have at least 5 years of follow-up time 

subsequent to their initial depressive episode from which to observe recurrences.2

Measures

Participant diagnostic interviews—At T1, T2, and T3, participants were interviewed 

with the Schedule for Affective Disorders and Schizophrenia for School-Age Children (K-

SADS; Orvaschel, Puig-Antich, Chambers, Tabrizi, & Johnson, 1982), based on DSM-III-R 

criteria. The Longitudinal Interview Follow-Up Examination (LIFE; Keller et al., 1987) was 

used to assess the presence and course of disorders between interviews. At T4, participants 

were interviewed with the Structured Clinical Interview for Axis I DSM-IV Disorders-Non-

Patient Edition (SCID-NP; First, Spitzer, Gibbon, & Williams, 1995). All interviewers had 

advanced degrees in a mental health field and completed a 70-hour diagnostic interviewing 

course in the LIFE and SCID-NP. Prior to interviewing participants, interviewers were 

required to attain a minimum kappa of 0.80 across all symptoms for at least two consecutive 

training interviews as well as a videotaped interview with evidence of psychopathology.

2This allowed ample time to detect a recurrence within the study period, as increasing the follow-up interval to 7 years tends caught 
only a negligible number [9 cases] of new first recurrences in our data.)
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MDD recurrence—Recurrent MDD episodes between T1 and T4 were each represented 

with a dichotomous variable. Recurrence was specified as a new episode of MDD after full 

recovery of at least 8 consecutive weeks with no more than 1–2 mild depressive symptoms.

Intermorbid interval length—Length of time between episodes was measured through 

the diagnostic interview measures. This was operationalized as the period of time between 

meeting full recovery criteria and meeting full episode criteria. Episode onset and offset 

were recorded in months. Intermorbid interval length was converted to years to better reflect 

the sample distribution of this variable (M = 5.36 years).

Data Analysis

A priori power analysis—For our linear mixed effect models, 261 participants were 

needed to display a percent change in slope of 30%, a conservative estimate of what 

kindling would be expected to evidence (R package longpower). Regarding the t-test 

comparing individuals’ first intermorbid interval length, because we had a set number of 

individuals in our samples, as well as unequal sample sizes between the recurrent and less 

recurrent groups, we calculated that we would have 80% power to detect an effect size of d 

= .37 with our current group sizes.

Analyses—To isolate purely within-person changes in intermorbid interval lengths, the 

number of recurrences should be centered with respect to each individual’s own mean 

number of recurrences (person mean-centering; Hoffman & Stawski, 2009; Wang & 

Maxwell, 2015), rather than with respect to the overall mean of the sample. But first, to 

reveal the expected and prerequisite kindling prediction for the intermorbid interval, we fit a 

linear mixed effect model necessarily restricting the sample to individuals with two or more 

lifetime episodes. This subsample essentially maintained the overall ethnic distribution, but 

was 75% female, consistent with the gender difference in depression. We regressed length of 

intermorbid interval on number of recurrences, which was centered around the grand mean 

of all individuals. Following recommendations by Barr, Levy, Scheepers, and Tily (2013), 

we included a by-participant random intercept and slope. In accord with this first hypothesis, 

we predicted that recurrences would be significantly related to intermorbid interval length, 

with a negative slope.

As discussed above, however, this analysis confounds between-person and within-person 

effects. Correcting for Slater’s bias, we performed a second analysis to isolate the purely 

within-person effect. We fit a linear mixed effect model, regressing length of intermorbid 

interval on number of recurrences, this time centered around each individual’s own mean. 

Centering around individual means effectively removes the between-subject effect variation, 

which is the statistical basis for Slater’s fallacy. For this second hypothesis, we predicted 

that with this correction, recurrences would have a nonsignificant relation with intermorbid 

interval length (i.e., cycle acceleration would no longer be apparent).

To evaluate differences in intermorbid intervals on average, we also included a person-mean 

variable as a predictor, so that we could isolate the purely within-person and between-person 

effects in one analysis (per recommendations by Wang & Maxwell, 2015). In keeping with 

this hypothesis, the regression coefficient associated with this variable indicates differences 
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in average intermorbid interval length between persons with more versus fewer recurrences. 

Package lme4 in R was used for all of these statistical analyses.

For our final prediction evaluating between-person differences in the very first intermorbid 

interval, an independent samples two-tailed t-test compared the length of the first 

intermorbid interval for those with high (≥ 4 episodes) versus low (2–3 episodes) number of 

recurrences. Age of first-onset was added as a covariate to control for its relation with 

recurrence (e.g. Lewinsohn, Clarke, Seeley, & Rohde, 1994; for a review, see Burcusa & 

Iacono, 2007).3

Finally, to examine conservatively whether some individuals might show a trajectory in 

keeping with cycle acceleration, we assessed the random effects variance of the slope, which 

addresses differences in how the lengths of individuals’ intermorbid interval change as they 

have more recurrences.4 When allowing variance parameters to be freely estimated, 

however, the model did not converge, so variance parameters were constrained to be 

nonnegative. Constrained estimation is recommended due to better control of the Type I 

error rate, larger empirical power, and ease of interpretability (Ke & Wang, 2014). The 

covariance between the intercept and slope was freely estimated.

As this latter issue has rarely been assessed previously, we did not have a specific 

hypothesis. A random slope significantly greater than zero would indicate that individuals 

differ in their intermorbid interval trajectories (i.e., some individuals could show a pattern of 

shortening intermorbid intervals, consistent with cycle acceleration and kindling, while 

others could show different patterns of intermorbid interval length change as they have 

additional recurrences). In contrast, a nonsignificant random slope would indicate that there 

is negligible variation in trajectories (beyond what would be expected from random noise in 

the sample estimates). We tested these different outcomes with a generalized likelihood ratio 

test, comparing a model containing a random intercept, slope, and their covariance to a 

model constraining the slope and associated covariance to be zero. Generalized likelihood 

ratio tests are preferable over specific Wald tests due to their power advantage and 

robustness in terms of Type I error rates (Hertzog, von Oertzen, Ghisletta, & Lindenberger, 

2008; Ke & Wang, 2014). The χ2 value of this model comparison was compared to a .05 

critical value from a 50–50 mixture distribution, recommended in cases of constrained 

estimation (Ke & Wang, 2014).

3Models comparing highly recurrent and less highly recurrent individuals on their first intermorbid interval length were also 
conducted without age of onset as a control and additionally without excluding individuals with less than 5 years of follow-up time 
after their initial episode of depression. Results were highly similar in both cases. The means reported represent the group means 
adjusted for the age covariate.
4The linear mixed effect model used for this analysis is similar to that used in our other analyses, but omits the person-mean variable 
that specifies the purely between-person effect. The purely between-person “person mean” variable completely accounted for inter-
individual differences in individuals’ intermorbid interval length, leading to a random intercept of 0.00 when included in the model. 
This is completely consistent with, and reinforces, the highly significant between-person differences in average intermorbid interval 
length. However, in order to accurately estimate the random effects coefficients, it was important to fit a model without the purely 
between-person component.
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Results

Descriptive statistics and a breakdown of the recurrence distribution are presented in Table 

1.

Primary Analyses

When analyzing cycle acceleration with the traditional approach, results indicated the 

prerequisite progressive shortening of intermorbid intervals consistent with existing research 

on cycle acceleration. Specifically, for every additional recurrence, the length tended to 

decrease by 0.90 years, 95% confidence interval (CI) [−1.14, −0.67], t(82.947) = −7.48, p < .

0001.

However, the interpretation of this first finding is altered strikingly due to our second 

hypothesis also being supported. When correcting for Slater’s fallacy by centering with 

respect to each individual’s own mean number of recurrences, the results no longer evidence 

a significant cycle acceleration effect, b = −0.15 years, 95% CI [−0.43, 0.13], t(25.898) = 

−1.16, p = .309.

Further, when isolating the purely between-person effect from the purely within-person 

effect, we found a significant between-person effect, such that individuals with more 

recurrences on average had shorter intermorbid intervals than those with fewer episodes, b = 

−1.39 years, 95% CI [−1.69, −1.10], t(58.973) = −9.344, p < .0001.

Finally, our alternative model also was strongly supported. Highly recurrent individuals (≥ 4 

episodes; n = 81) had a significantly shorter first intermorbid interval by 3 years (M = 3.24 

years, SD = 2.85) than less recurrent individuals (2–3 episodes; n = 200, M = 6.26 years, SD 

= 3.96), b = −3.02, 95% CI [−3.93, −2.12], t(278) = −6.55, p < .001, Cohen’s d = 0.87 

(controlling for age of first-onset). This result is graphed in Figure 1.

A further analysis tested the variance of the random slope, allowing for individuals to vary 

in their linear rates of change in intermorbid interval length over time.5 The random slope 

variance was essentially 0.00, χ2(2) < 1, p = .99.6 The zero variance reflects that there is no 

systematic variation in individual slopes expressing change in intermorbid interval length, 

after removing variance that would be expected from random sample noise. Overall, this 

means that the random slope variance is not statistically significant. Thus, it is plausible that 

the nonsignificant relation between recurrences and intermorbid interval length is the same 

for all individuals, which provides assurances that kindling is not likely to be operative, even 

for some individuals in our sample.

5The random intercept variance = 3.69. Comparison with a model constraining the random intercept variance to be zero yielded χ2(2) 
= 19.08, p < .05, indicating a distribution wherein 68% of individuals have an intercept (person-mean centered) ranging between 1.92 
years above and below the mean interval length of 4.87 years. We do not discuss this result, as it is consistent with, and highly 
redundant with, our results for purely between-person differences in average intermorbid interval length, indicating significant 
differences between individuals in overall tendency to have shorter versus longer intermorbid intervals.
6More precisely, the variance of the random slope = 9.64×10−6, indicating a distribution wherein 68% of individuals have a slope 
ranging between .003 above and below the mean value of −0.15. The covariance between the random intercept and slope = −0.08. Had 
we been able to freely estimate the variance components, these estimates would likely be negative, which is still indicative of no 
additional between-individual variation in trajectories beyond random error.
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Discussion

The present study demonstrated that the presumed cycle acceleration observation over 

repeated recurrences of major depression is due to a statistical artifact. As hypothesized, 

intermorbid intervals seemed to decrease over time when pooling data across all individuals, 

but this effect became nonsignificant after correcting for Slater’s fallacy. Further, 

individuals were found to differ in their overall tendency to have longer or shorter 

intermorbid intervals, with highly-recurrent individuals having on average shorter 

intermorbid intervals, and even having a shorter interval at the time of the very first 

recurrence. Most intriguingly, these results call into question an important tenet of the 

kindling premise, and by extension raise alternative ways of conceptualizing the nature of 

recurrence in unipolar depression.

We first replicated the predicted evidence for cycle acceleration using traditional methods of 

analyzing recurrence data. These initial findings yielded the appearance of cycle 

acceleration: the length of the intermorbid interval decreased over successive recurrences 

(i.e., the estimated change for the intermorbid interval was both negative and statistically 

significant). This prerequisite finding set the stage for addressing our second prediction.

As we have pointed out, the traditional approach confounds both between-individual and 

within-individual variation. Slater’s fallacy suggests that the average differences in 

intermorbid interval length between individuals with many and few recurrences biases this 

estimate, resulting in an illusion of decreasing intermorbid intervals. We found that the 

effect of the apparent decreasing intermorbid intervals indeed was entirely attributable to the 

between-person effect in our analysis, not to the decreasing intermorbid intervals within 

persons over successive recurrences. There was no evidence of change within-individuals, 

providing no indication for cycle acceleration, or for any significant change in intermorbid 

interval length in either direction across time. These results reinforce the fact that the 

research question demands the inclusion of analyses that directly assess changes in 

intermorbid interval length over time purely within-individuals.

With regard to theorizing about the nature of recurrence, we must explain why the findings 

are no longer significant when controlling for Slater’s fallacy. We reasoned that if cycle 

acceleration is an artifact, the most plausible explanation would be based upon differences 

between individuals. To this end, we evaluated the average duration of intermorbid intervals 

as a function of prior history of depression. The results were in keeping with this prediction, 

substantiating that individuals who were more recurrent had, on average, consistently briefer 

periods of well time between episodes than less recurrent individuals. These between-

individual results are consonant with the premise that there are distinct subtypes of 

individuals who populate the recurrence pool: those who are highly recurrent (with shorter 

intermorbid intervals) and those who are less recurrent (with longer intermorbid intervals). 

We then went one step further to propose that these subgroups could be identifiable even at 

the time of their first recurrence. As our findings confirm, we found strong evidence for this 

prediction: the first intermorbid interval difference between the highly recurrent and less-

highly recurrent groups was, on average, three years.
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That the individuals who eventually became highly recurrent cases differed at this critical 

initial clinical juncture of a first lifetime episode suggests that they also differ along other 

lines that could distinguish them as a distinct subtype of depressed persons who are highly 

likely to have many recurrences over the life course (i.e., recurrence-prone; Burcusa & 

Iacono, 2007; Monroe & Anderson, 2015). The theoretical and clinical significance of 

detecting proneness or liability to recurrence early in the lifetime course would be of 

tremendous value, allowing for more detailed studies of the genetic, neural systems, 

neuroendocrine, psychological, and social factors that could also distinguish the highly 

recurrence-prone (Monroe & Harkness, 2011).

To ensure we were not overlooking the possibility that cycle acceleration characterized a 

portion of the sample, we evaluated whether the nonsignificant change in intermorbid length 

over time was general to everyone, or whether some individuals exhibited changes with 

increasing recurrences (e.g., increasing, decreasing, or flat trajectories). Based on our 

analysis of the random slope variance, it became clear that individuals did not vary from one 

another in systematic ways with respect to changes in intermorbid interval length with 

increasing recurrences (beyond what would be expected from random variability). This 

means that our focal finding of a nonsignificant cycle acceleration effect is not moderated by 

other factors, such as genetic predisposition, family history, or gender (i.e., between-person 

predictors), because there is no significant amount of between-individual variation in 

trajectories for the moderator to account for (Singer & Willet, 2003, p. 100). We conclude 

that the current study does not provide evidence for classes or types of intermorbid interval 

trajectories (e.g., an increasing trajectory, a cycle acceleration trajectory, a flat trajectory). 

Although it is worth reiterating the study does provide evidence for subgroups that vary in 

their tendency to have short or long intermorbid intervals overall.

This study was not without limitations. Although ideally we would have full lifetime data on 

participants, practical considerations inevitably render the timing and duration of any study 

rather arbitrary within the broader life context (Monroe & Harkness, 2011). Owing to these 

constraints, the critic could contend that the finding of shorter intermorbid intervals on 

average for the highly recurrent cases also may be an artifact, for to have many recurrences 

over the study period, these cases would have to display shorter intermorbid intervals. The 

primary rejoinder to this observation is the direct comparison of the very first intermorbid 

interval for those individuals who subsequently became highly versus not highly recurrent. 

This is essentially an ex post facto, yet prospective, research design. If persons who are 

destined to suffer repeated recurrences over later stretches of time differ at the very 

beginning of the life course clinical trajectory in terms of a shorter intermorbid interval, then 

it strongly argues against the concern about the shorter average intermorbid interval being a 

misleading consequence of the restricted time frame available over which recurrences can be 

experienced.

Additionally, although using community participants has many advantages, our sample was 

generally not composed of inpatients who may evidence depression in its more severe 

forms. Individuals in our study were predominantly young, white, middle-class Americans. 

Thus, the results cannot easily generalize to recurrence trajectories for other races and 

cultural groups. However, our community sample represented a range in number of lifetime 
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depressive episodes (e.g., up to 10). Finally, although the kindling model rests heavily on 

cycle acceleration, this investigation was not designed to assess other features of kindling, 

including the stress sensitization or the development of refractoriness to treatment (Post, 

2007).

The present study does, however, raise a key question about a core tenet of stress 

sensitization: that less severe forms of life stress acquire the capability of triggering a 

depressive episode. This central premise represents the proposed mechanism for explaining 

the observation that major life stress becomes less common prior to depression onset with 

each successive episode. As the depressed person becomes increasingly susceptible to stress, 

it is assumed that progressively lower levels of stress become more and more capable of 

triggering future episodes. Thus relieved of the primary etiologic responsibility for 

triggering depression initially, the lower-frequency major life events are increasingly 

replaced by higher-frequency – but lower severity – life events as the causal mechanism 

expediting recurrences (Monroe & Harkness, 2005; Ormel et al., 2001; Post, 1992).

Could it be that the changing role of major life stress with successive recurrences also is an 

illusion, based on the same fallacy, an artifact attributable to not distinguishing within- 

versus between-person effects? In other words, the association between major life stress and 

successive recurrences also may only appear to diminish? Much like we have explained the 

apparent episode acceleration by subgroup differences, perhaps the apparent changes in 

major life stress prior to episode onset also can be explained by similar reasoning. For 

example, highly recurrent individuals, who become more prevalent in the sample as lifetime 

episodes rise, simply may become depressed without significant life stress prior to episode 

onset (i.e., major stress is not of causal relevance for highly recurrence-prone cases; Monroe 

& Reid, 2009; Monroe & Anderson, 2015). Discovering such group differences in the causal 

significance of major life stress would have far-reaching implications, and represents a high 

priority agenda for recurrence research.

To focus on immediate needs for advancing this research agenda, we suggest initially 

targeting first-onset cases of major depression, with special attention devoted to the 

distinction between these incident cases with and without major life stress prior to 

depression onset. This strategy provides the foundation for making competing predictions 

derived from the stress sensitization and subtype models of recurrence. The general 

objective is to evaluate life-course trajectories of the two stress groups with regard 

recurrences, timing of recurrences, and the role of major life stress in recurrences. For 

instance, based on stress sensitization, first lifetime depressed persons with major life stress 

would have a high likelihood of recurrence, and early in the lifetime trajectory of 

recurrences major life events will cease to be prominent prior to onset. In direct contrast, 

based on the subtype explanation, first lifetime depressed persons with major life stress will 

have a lower likelihood of recurrences (compared to first lifetime depressed persons without 

major life stress), and when these cases do have recurrences, they will do so solely 

subsequent to major life stress. The key practical challenges facing researchers will be to 

obtain a sufficient sample of first onset cases, carefully assessed for major life stress, and for 

whom an adequate amount of time will available following the initial episode to depict 

differing recurrence trajectories (Monroe, 2008; Monroe & Harkness, 2005, 2011).7
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Figure 1. 
Mean length of the first intermorbid interval, grouped by recurrence subgroup. Low 

recurrence (less highly recurrent): 2–3 episodes. High recurrence (highly recurrent): ≥ 4 

episodes. Error bars represent ± 1 SE.
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