1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Abnorm Psychol. Author manuscript; available in PMC 2016 April 05.

-, HHS Public Access
«

Published in final edited form as:
J Abnorm Psychol. 2016 April ; 125(3): 337-348. doi:10.1037/abn0000147.

Course of Depression in a 10-year Prospective Study: Evidence
for Qualitatively Distinct Subgroups

Daniel N. Klein and
Departments of Psychology and Psychiatry and Behavioral Science, Stony Brook University

Roman Kotov
Departments of Psychiatry and Behavioral Science and Psychology, Stony Brook University

Abstract

The course of depressive disorders can vary considerable, with some individuals exhibiting a
chronic course and poor outcomes, while others have a more episodic course and better outcomes.
However it is unclear whether degree of chronicity is continuous or reflects qualitatively distinct
subgroups. Using data from a 5-wave, 10-year, naturalistic study of 127 depressed outpatients, we
examined whether depression chronicity lies on a continuum or manifests natural boundaries.
Spline regression was used to test 7 continuous and discontinuous models of the relationship
between depression during the first follow-up interval and multiple outcomes at subsequent
follow-ups. In order to further validate the findings, we also created empirically-derived subgroups
based on the results of the spline regression analyses and compared them on baseline clinical
characteristics and long-term outcomes. There was a clear and consistent discontinuity indicating
that for higher levels of chronicity during the first 30 month period, depression was linearly related
to outcome; in contrast, for lower levels of chronicity, depression in the initial interval was
unrelated to subsequent outcomes. The findings were strikingly consistent across the 4 follow-up
evaluations using multiple outcomes and goodness-of-fit indices. In addition, the chronic group--
as defined by the first follow-up period--exhibited more baseline chronic depression, anxiety and
personality disorders, family history of dysthymia, and childhood adversity, and was more likely
to attempt suicide and be hospitalized during follow-up, than the non-chronic group. Results
suggest that there are qualitatively distinct classes of patients with more and less chronic
depressions, and support the utility of longitudinal course as a means of parsing depression into
more homogeneous subgroups.
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Historically, depression was viewed as having a relatively favorable course characterized by
recovery between episodes. However, in the late 1970s and early 1980s, it was recognized
that some individuals with depression experience a chronic course and poor outcomes
(Akiskal et al., 1981; Keller & Shapiro, 1982; Kocsis & Frances, 1983; Weissman &
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Klerman, 1977). The lifetime prevalence of chronic depression in community samples of
adults is 4-5% (Blanco et al., 2010; Murphy & Byrne, 2012), accounting for 30% of cases
of depressive disorders in the general population (Murphy & Byrne, 2012). Chronic
depression is more common in clinical settings, with a prevalence of approximately 36% in
outpatient mental health clinics (Markowitz, Moran, Kocsis, & Frances, 1992), comprising
about half the cases of depression (Benazzi, 1998; Rounsaville, Sholomskas, & Prusoff,
1980).

Chronic depression can take a number of forms that differ in course pattern and severity
(Keller et al., 1995). For example, it can present with a pattern of mild chronic-intermittent
symptoms (dysthymic disorder), moderate-severe and very persistent symptoms (chronic
major depression), or mild chronic-intermittent symptoms punctuated by periods of
moderate-severe symptoms (“double depression”; Keller & Shapiro, 1982). Interestingly,
there are few differences between the various forms of chronic depression on clinical, family
history, course, and treatment response variables (Blanco et al., 2010; Klein et al., 1995;
Klein, Shankman, Lewinsohn, Rohde, & Seeley, 2004; McCullough et al., 2000, 2003; Yang
& Dunner, 2001), although chronic depressions presenting with major depression are
associated with greater impairment in functioning than those with dysthymic disorder alone
(Evans et al., 1995; Goodman, Schwab-Stone, Lahey, Shaffer, & Jensen, 2000; Leader &
Klein, 1996). In addition, patients who eventually recover from one form of chronic
depression often relapse into a different form of chronic depression, suggesting that they are
heterotypic expressions of the same condition (Klein et al., 2006). Given these similarities,
the Diagnostic and Statistical Manual of Mental Disorders, 5 edition (DSM-5; American
Psychiatric Association, 2013) recently subsumed the various forms of chronic depression
under a single category - Persistent Depressive Disorder - although their differences in
symptom severity continue to be recognized through specifiers.

In contrast to the relative similarity of the various forms of chronic depression, there are
striking differences between episodic and chronic depressions. Although studies have
defined the groups in a variety of ways (e.g., chronicity has been defined as a duration of 1
year or 2 years; non-chronic depression has been limited to major depression or also
included minor depression), the results have been fairly consistent. Compared to non-chronic
depression, chronic depression is characterized by higher rates of comorbid anxiety (Angst,
Gamma, Réssler, Ajdacic, & Klein, 2009; Murphy & Byrne, 2012; Sang et al., 2011;
Shankman et al., 2004) and personality disorders (Garyfallos et al., 1999; Markowitz et al.,
1992; Pepper et al., 1995), higher levels of depressotypic cognitions (Blanco et al., 2010;
Riso et al., 2003), greater suicidality (Gilmer et al., 2005; Holm-Denoma, Berlim, Fleck, &
Joiner, 2006; Klein et al., 2006), and more childhood adversity and maltreatment (Angst,
Gamma, Rossler, Ajdacic, & Klein, 2011; Horwitz, Widom, McLaughlin, & White, 2001;
Lizardi et al., 1995; Wiersma et al., 2009). In addition, chronic depression aggregates in
families of probands with chronic, but not non-chronic, depression (Klein et al., 1995, 2004;
Mondimore et al., 2006) and the distinction between chronic and episodic depression is
stable over time (Klein, Shankman & Rose, 2006).

Taken together, these data suggest that there may be fundamental differences between
depressions with more and less chronic courses. However, we are unaware of any studies

J Abnorm Psychol. Author manuscript; available in PMC 2016 April 05.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Klein and Kotov

Page 3

that directly tested whether degree of chronicity is continuous or reflects qualitatively
distinct subgroups. This has significant implications for classification (i.e., whether a
categorical or dimensional approach is more appropriate) and developing more accurate and
powerful assessment instruments (Ruscio & Ruscio, 2002). Moreover, it could provide
important clues and constrain theories regarding etiological and developmental processes
(Beauchaine, 2003). Finally, if there is a qualitative distinction between different levels of
chronicity, combining them to create a single group of depressed participants, a ubiquitous
practice in the depression literature, or using dimensional measures based on cross-sectional
symptoms, are likely to obscure research on mechanisms and interventions.

Most studies of the natural boundaries of depression and depressive subtypes have examined
patterns of cross-sectional symptoms (see Haslam, Holland, & Kuppens, 2012; Solomon,
Haaga, & Arnow, 2001 for reviews). However, chronic and non-chronic depressions have
similar symptom profiles (Klein et al., 1996), and are distinguished primarily on the basis of
course. Hence, course may be the most appropriate domain in which to search for
discontinuities. Unfortunately, existing outcome studies have not been designed to examine
the natural structure of depressive disorders (Klein & Allmann, 2014). They have typically
compared chronic and non-chronic groups, defined a priori, and found worse outcomes in
chronic depression (e.g., Keller & Shapiro, 1982; Klein et al., 2006; Kovacs, Akiskal,
Gatsonis & Parrone, 1994; Rhebergen, Beekman, & de Graaf, 2009). However, these results
are consistent with both qualitative and quantitative differences. An alternative approach is
to examine associations between a spectrum of depression courses and long-term outcomes.
A natural boundary would manifest as a sharp change in the course-outcome association at
some point along the range, whereas a continuum would result in a linear association
throughout (Klein & Riso, 1993).

A recent study (Kotov et al., 2013) applied this approach to examine the associations
between symptom course over 4 years and 10-year outcome in psychotic disorders. They
used spline regression analysis (Marsh & Cormier, 2001; Muggeo, 2003), a piecewise
regression technique that can model a wide range of functional relationships between
predictors and outcomes, including linear, non-linear but continuous (e.g., quadratic), and
discontinuous associations, as well as combinations of these functions. Comparison of fit
among these models can reveal whether participants belong to a single population or to
multiple subgroups characterized by different relationships between studied variables. Kotov
and colleagues found a sharp discontinuity demarcating affective and non-affective
psychosis during the first 4 years of the study and global functioning at the 10-year
assessment, indicating a qualitatively worse outcome in the latter group.

Current Study

In this paper, we applied spline regression to data from a 5-wave 10-year prospective study
to test whether course of depression in the 30 months following admission to an outpatient
clinic is associated with qualitative versus quantitative differences in long-term outcomes.
We reasoned that 30 months should be enough time to provide a relatively reliable measure
of course, and would still allow us to predict 3 waves of outcomes over the course of the
subsequent 90 months.
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We hypothesized that there would be a single boundary demarcating two subgroups with
qualitatively different relationships between initial course and subsequent symptom,
functional, and global outcomes. In contrast, we hypothesized that models specifying linear
or curvilinear relationships, or two distinct boundary points would not fit the data. As
Haslam (2002) has noted, the existence of a discrete boundary between classes does not
preclude the existence of dimensionality within classes. Indeed, data indicating that among
individuals with chronic depression, major depression is associated with greater impairment
than dysthymic disorder (Evans et al., 1995; Goodman et al., 2000; Leader & Klein, 1996)
raises the possibility that there may be a relationship between course and long-term outcome
within the more chronic group. Hence, we examined several types of discontinuous models,
including models positing linear relationships between initial course and outcome in one or
both classes in addition to discontinuity between them, as well as a step function, in which
there is no relationship between initial course and outcome in either class.

Finally, we tested the validity of observed discontinuities by using the results of the spline
regressions to assign participants to groups. We then compared these empirically defined
course classes, which were based on first 30 months of prospective follow-up, on baseline
characteristics that have been shown to distinguish chronic and episodic forms of depression
in the literature (Klein & Allmann, 2014; Klein & Black, in press) and outcome at each
follow-up assessment. Specifically, we hypothesized that the more chronic class would have
higher rates of chronic depression diagnoses at baseline and family history of chronic
depression, poorer early home environments, and greater comorbidity with anxiety and
personality disorders than the less chronic class. In addition, we hypothesized that they
would have poorer outcomes at follow-up, with more severe depressive symptoms, poorer
social and global functioning, and more suicide attempts and hospitalizations.

The sample and methods have been described previously (Klein et al., 1995, 2006). The
sample included 142 outpatients aged 18-60 years in a current episode of major depressive
disorder (MDD) and/or dysthymic disorder (DD) selected from consecutive admissions to
clinics at Stony Brook University. Diagnoses were based on DSM-111-R (American
Psychiatric Association, 1987); the symptom and duration criteria for MDD and DD have
remained virtually unchanged in DSM-IV (American Psychiatric Association, 1994) and
DSM-5. The project began as a family study; to include more familial cases, we required
that DD patients have the early-onset (< 21 years) subtype and MDD patients have an onset
before age 35.

Patients were 70.9% female and 89.8% Caucasian. Their mean age was 31.4 years
(SD=9.07) and they averaged 13.6 (SD=2.27) years of education. At study entry, 47.2% had
never married, 29.9% were married or cohabiting, 21.3% were divorced or separated, and
1.6% were widowed. Baseline depressive diagnoses were non-chronic MDD with no DD
(31.5%), DD with no major depressive episode (28.3%), or a chronic form of MDD
(primarily double depression; 40.2%); 31.5% also had a current anxiety disorder and 45.7%
had a personality disorder.
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We conducted four follow-up assessments at 30-month intervals over 10 years. The 127
patients (89.4%) who completed at least one follow-up comprise the analysis sample. Of the
127 participants, 10 (7.9%), 7 (5.5%), 22 (17.3%), and 88 (69.3%) patients completed one,
two, three, and four follow-ups, respectively. Patients with (n = 127) and without (n = 15) at
least one follow-up assessment did not differ significantly on any of the demographic,
baseline, or risk factor variables in Table 1.

The study was naturalistic. The proportion of the sample receiving treatment at each follow-
up ranged from 40.7% — 54.5%. As described elsewhere, treatment was generally not
associated with outcomes (Klein et al., 2006). The study was approved by the Stony Brook
University Institutional Review Board and written informed consent was obtained from all
participants.

Baseline Measures

The baseline evaluation, conducted shortly after admission, included the Structured Clinical
Interview for DSM-I1I-R (SCID; Spitzer, Williams, Gibbon, & First, 1990), 24-item
Hamilton Depression Rating Scale (HAM-D; Miller, Bishop, Norman, & Maddever, 1985),
and Personality Disorder Examination (Loranger, 1988). A second rater administered a
semi-structured interview assessing the home environment before age 15, including quality
of parenting and history of sexual abuse (Lizardi, et al., 1995).

As described more fully in earlier publications (e.g., Klein et al., 1995; Lizardi et al., 1995),
interrater reliabilities, expressed as Kappa (K), for diagnoses of current MDD, DD, anxiety
disorder and personality disorder were .78, .90, 1.00, and .80, respectively. Interrater
reliabilities for quality of maternal and paternal parenting, expressed as intraclass
correlations (ICC), were .79, and .76, respectively. Interrater reliability for physical and
sexual abuse were both K = .68.

All available first-degree relatives were interviewed with the SCID and patients provided
information about the remaining family members using the Family History Research
Diagnostic Criteria interview guide (FH-RDC; Andreasen, Endicott, Spitzer, & Winokur,
1977). We were able to obtain direct interviews with 40% of the relatives. Of the remaining
relatives who were not available for direct interview (e.g., due to death or lack of proband or
relative consent), we attempted to obtain additional information on the FH-RDC from a
second family member. Overall, we were able to obtain at least two sources of information
(direct and family history interview or two family history interviews) for 73% of all relatives
(see Klein et al., 1995 for details). Interviewers were unaware of patients’ diagnoses.
Relatives’ diagnoses were derived using a consensus best-estimate procedure (Klein,
Ouimette, Kelly, Ferro, & Riso, 1994). Interrater reliabilities of relatives’ best-estimate
diagnoses of MDD and DD were K = .90, and .75, respectively.

Follow-up Measures

Follow-up evaluations of patients included the 24-item HAM-D and the Longitudinal
Interval Follow-up Evaluation (LIFE; Keller et al., 1987). The LIFE is a semi-structured
interview that assesses the longitudinal course of specific disorders and social functioning.
Psychiatric Status Ratings (PSRs) for MDD and DD were made for each month of follow-
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up. The PSRs for MDD and DD were combined to create an overall depression PSR variable
as follows: 1 = minimal/no symptoms of MDD or DD; 2 = subthreshold symptoms of MDD
or DD, but does not meet criteria for either; 3 = full symptom criteria for DD (i.e., depressed
mood plus at least two other symptoms most of the day, for more days than not, for the
entire month) but not MDD; 4 = full criteria for MDD (i.e., depressed mood and/or loss of
interest or pleasure and a total of 5 symptoms most of the day nearly every day for a
minimum of two consecutive weeks during that month) (see Klein et al., 2006). Thus, each
level of the scale involves a progressive increase in symptom severity, as well as a likely
increase in persistence (e.g., 3 = “more days than not” for the month; 4 = “nearly every day”
for a minimum of two consecutive weeks during that month). Depression PSRs were
averaged across the first follow-up interval to create an index of the course of depression
over the initial 30 months of the follow-up. This mean depression PSR score can be
interpreted as reflecting the severity-weighted persistence of depression across the first
follow-up interval.

The LIFE social functioning module assessed impairment in work, school, interpersonal
relationships, house work, and parenting in the past month (Leader & Klein, 1996). We used
the interviewer-rated global social functioning scale for the last month in each follow-up
interval, with scores ranging from 1 = “no impairment/very good adjustment” to 6 =
“incapacitation in major role”. Interviewers completed the Global Assessment of
Functioning (GAF) scale, rating the worst week of the last month of each follow-up interval
on a 1-100 scale, with 1 reflecting the lowest and 100 the highest level of global
functioning.

Follow-up interviews were conducted by masters- and doctoral-level clinicians who were
unaware of patients’ baseline data. Interrater reliabilities, expressed as ICCs, were .79, .96, .
87, and .88 for mean depression PSR, HAM-D, social functioning, and GAF, respectively.

The three outcome measures were correlated as expected. Correlations across follow-ups
ranged from .52 to .65 (median = .61) for HAM-D and social adjustment; —.64 to —.83
(median = -.77) for HAM-D and GAF; and -.78 to —.81 (median = -.80) for social
adjustment and GAF.

Data Analysis

First, we examined the relationships of initial prospective course, as operationalized by
mean depression PSR score over the initial 30-month follow-up period, with HAM-D, LIFE
social adjustment, and GAF scores at the end of each follow-up period (12 relationships in
total) using spline regression. Spline regression is a piecewise regression procedure that fits
polynomial functions onto segments of the regression line between predictor and outcome
variables (Marsh & Cormier, 2001; Muggeo, 2003). The number, length, and shape (degree
of polynomial) of segments can vary. The transition between segments can be smooth or
with a sharp boundary. We selected transition type, number, and shape of segments; the
procedure determined starting points, slopes, and endpoints of segments and assessed model
fit.
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We tested 7 models of the relationship between course during the first follow-up interval and
each of the 3 outcome variables at each of the 4 follow-up assessments. The 7 models,
graphically depicted in Figure 1, included 3 types of continuous relationships between initial
course and outcome: 1 linear segment, 1 quadratic segment, and 1 cubic segment. We also
tested 3 types of models with a single boundary: 2 linear segments (reflecting linear
associations in both classes); a flat segment and a linear segment (reflecting a linear
association in one of the two classes); and 2 flat segments (a “step-function” with no linear
within-class relationships between initial course and outcome). Finally, we tested 1 model
with 3 linear segments, reflecting 2 discrete boundaries and linear associations between
initial course and outcome in each of the 3 classes. Thus, each of these 7 models were fit to
the 12 scatterplots between mean depression PSR and the 12 outcomes (three measures at
four occasions).

We used 4 fit indices--ordered from least to most parsimonious--to compare the fit of the
spline regression models: the Akaike information criterion (AIC), the generalized cross-
validation criterion (GCV), the Akaike information criterion corrected 1 (AICC1), and the
Bayesian Information Criterion (BIC) (Akaike, 1998; Burnham & Anderson, 2002; Craven
& Wahba, 1978; Hurvich, Simonoff, &, Tsai, 1998). These indices do not have absolute
cutoffs, but can be used to compare models; lower values represent better fit.

In order to validate the findings from these analyses, we assigned patients to groups based
on the segments identified in the spline regression using their course during the first follow-
up interval, as operationalized by mean PSR score, and compared the groups on baseline
characteristics, risk factors, and outcomes. Chi-Square and Fisher’s Exact tests were used for
categorical variables; t-tests were used for quantitative variables. Based on the literature
(Klein & Allmann, 2014; Klein & Black, in press), we expected that the empirically-defined
chronic group would be more likely to have had a chronic depression diagnosis at baseline,
higher rates of anxiety and personality disorder diagnoses, a greater family history of DD,
more childhood sexual abuse and poorer parenting, and poorer functioning on the three
outcome variables (HAM-D, social adjustment, and GAF), than the empirically-defined less
chronic group. Hence, one-tailed tests were employed in these comparisons.

Spline Regression Analyses

We fit the spline regression models described above to the data on the associations between
course during the first follow-up interval and the outcome variables assessed at each follow-
up evaluation. Table 1 reports model fit for the 7 functional relationships depicted in Figure
1 of course during the first 30 months of follow-up with the 3 outcome variables (HAM-D,
social adjustment, GAF) at the 4 outcome assessments (30, 60, 90, and 120-months) using
the 4 fit indices.

The results were remarkably consistent (see Table 1). As indicated by the bolded values in
the table, the discontinuous (i.e., multi-segment) models provided a better fit than the
continuous (1-segment linear, quadratic, or cubic) models for each of the 3 outcomes at each
of the 4 follow-ups on all 4 fit indices. Moreover, after the first follow-up wave, the model
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with 1 flat and 1 linear segment (“flat + linear”) provided the best fit for all 3 outcomes in
each of the 60-, 90-, and 120-month follow-ups on all 4 fit indices.

The analyses were less consistent at the 30-month evaluation; the GVC, AIC, and AICC1
supported the 3 linear or 2 linear segments models, and the BIC supported the 1 flat segment
and 1 linear segment model. We selected this last model, owing to BIC’s greater emphasis
on parsimony.

The results for the best-fitting (1 flat segment plus 1 linear segment) spline model for each
outcome at each follow-up assessment are illustrated in Figure 2. Each panel depicts how the
relationship between mean depression PSR score during the first 30 months of follow-up
(plotted on the X-axis) and an outcome at a given follow-up (plotted on the Y-axis) changes
across the range of the PSR scores from the initial follow-up period. It is noteworthy that the
point demarcating the 2 segments (i.e., the point of discontinuity, or “knot”) was nearly
identical across all analyses (PSR=2.4 — 2.8; about mid-way between subthreshold
depression and DD), with the exception of the 30-month outcomes, where it was more
variable (PSR=1.48 — 2.50).

Overall, the data in Table 1 and Figure 2 indicate that for patients with a better course during
the first follow-up period (i.e., mean depression PSR scores below the knot), there is no
association of initial course with symptom and functional outcomes in subsequent follow-
ups. However, for patients with a worse course during the first follow-up period (mean
depression PSR scores above the knot), there is a linear relationship, with a poorer initial
course predicting higher levels of depression and poorer social adjustment and global
functioning at all follow-ups.1

Validating the Distinction

In order further test the validity of the results of the spline regression analyses, we assigned
patients to groups based on their course over the first follow-up interval. Knot values were
inconsistent for the 30-month outcomes but similar for all subsequent waves. Therefore we
used the median value of the knots for the flat-linear segments solution across analyses of
60-, 90-, and 120-month outcomes (PSR=2.62) as the cut-point for assigning patients to the
two empirically-derived groups. Sixty-three patients were assigned to the chronic group and
64 patients to the non-chronic group.

The 2 groups did not differ on duration of follow-up. Their 10-year course of depression
(monthly depression PSRs) appears in Figure 3. As can be seen in the figure, the groups

Lin order to derive a “pure” measure of persistence that was not weighted by severity, we collapsed depression PSRs of 3 and 4 so that
patients received a score of 3 if they were depressed for at least half the time and met symptom criteria for e/ther DD or MDD in that
month. Given the high level of chronicity in the sample, this severely truncated the upper range of scores and the results were less
stable both in terms of the best-fitting model and point of discontinuity (i.e., the location of the knot). Nonetheless, in all 12 sets of
analyses (3 dependent measures at each of 4 follow-up assessments), the best-fitting model was discontinuous, and in 11 of the 12
analyses it specified a single boundary (the 3 linear segments model, with 2 boundaries, provided the best fit for the HAM-D at 30
months). Of the 11 analyses supporting a single discontinuous boundary, the flat-linear model provided the best fit in 5 analyses; the
two flat segment (step-function) model provided the best fit in 4 analyses, the flat-linear and the two flat segment models tied for best
fit in 1 analysis, and the two linear segment model was best in 1 analysis (30 month GAF). Thus, not surprisingly, eliminating the
variation in severity of chronic depression made it difficult to discriminate between the flat-linear and step-function (two flat segment)
models. However, it does not alter the conclusion that there is a single discontinuous boundary between levels of depression
chronicity.
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were equally depressed when they entered the study. Over the following 30 months—the
period used to define the groups—virtually all patients in the empirically-defined non-
chronic group remitted, whereas patients in the empirically-defined chronic group
experienced only minor improvement. After the definition period, the empirically-defined
non-chronic group exhibited a modest rebound of depressive symptoms, but within several
months their symptoms stabilized below the subthreshold level, at a depression PSR of less
than 2. The empirically-defined chronic group slowly continued to improve until month 70,
when they stabilized at a depression PSR of about 2.5, indicating significant persisting
depressive symptoms.

We compared these empirically-defined chronicity groups on key baseline characteristics
and subsequent outcomes (Table 2). The 2 groups were similar on demographics, except that
the more chronic group had attained less education. The groups differed significantly on
baseline depression diagnosis: 88.9% of the empirically-defined chronic group had a DSM-
I11-R diagnosis of chronic depression at baseline, compared to 48.4% of the empirically-
defined non-chronic group. The groups did not differ on baseline HAM-D and social
adjustment, but the chronic group had a poorer baseline GAF. As hypothesized, compared to
the non-chronic group, patients in the empirically-defined chronic group were significantly
more likely to have comorbid anxiety and personality disorders, a family history of DD (but
not MDD), a childhood history of sexual abuse and higher levels of maladaptive parenting
by both parents.

At each of the four follow-up evaluations, patients assigned to the empirically-defined
chronic group on the basis of their course during the initial follow-up period had
significantly higher HAM-D scores and poorer social adjustment and global functioning
than the non-chronic group. Patients in the empirically-defined chronic group were also
much more likely to meet symptom criteria for a depressive disorder in their final month of
follow-up. Finally, after excluding the initial follow-up interval to prevent confounding,
patients in the empirically-defined chronic group had strikingly higher rates of attempted
suicide and psychiatric hospitalization during the remainder of the study (i.e., months 31 -
120).

Discussion

We observed a sharp and consistent discontinuity in the relationship of depression course
over a 2.5-year period with subsequent symptom, social functioning, and global outcomes in
a sample of outpatients who sought treatment for non-bipolar depression and were then
followed for 10 years. The findings were remarkably consistent across 4 follow-up waves, 3
outcome variables, and 4 fit indices. Moreover, the empirically-determined point of
discontinuity was almost identical across analyses, and appeared near the mid-point between
subthreshold depressive symptoms and DD, which is consistent with the current
conceptualization of persistent depression as being present for at least half the time for two
years.

In order to further validate these findings, we assigned patients to empirically-defined
groups based on their course during the first follow-up interval. The empirically-defined
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chronic group was characterized by significantly higher rates of baseline DSM-111-R chronic
depression diagnoses, comorbid anxiety and personality disorders; family history of DD (but
not MDD); and histories of poorer parenting and greater sexual abuse than the non-chronic
group. The empirically-defined chronic group also exhibited significantly poorer outcomes
in subsequent follow-up waves, with greater depressive symptoms and poorer social and
global functioning at the 60-, 90-, and 120-month evaluations, as well as dramatically higher
rates of attempted suicide, psychiatric hospitalization, and current depressive disorders at the
final follow-up assessment. Taken together, these data suggest that a consideration of
longitudinal course reveals qualitative distinctions within the depressive disorders.

Our results are consistent with two previous findings suggesting qualitative differences
between chronic and non-chronic depressions. First, chronic depression aggregates in
families of probands with chronic, but not episodic depression (Klein et al., 1995, 2004;
Mondimore et al., 2006). Second, when patients with chronic depression recover and then
relapse, it is generally into another period of chronic depression; in contrast, when patients
with episodic MDD relapse, it is typically into a non-chronic episode (Klein et al., 2006).

The lack of association between depression during the first follow-up interval and
subsequent symptom, social functioning, and global outcomes for the group with the better
initial course, but a strong linear relationship for patients with greater chronicity suggests
that these two types of depression reflect distinct etiological or maintenance processes.
Importantly, the absence of an association for the group with the better initial course is not
due to insufficient variation in symptoms after recovery from the index episode, as the
means and standard deviations in Table 1 do not suggest floor effects and 73.4% of these
patients had at least one further episode of MDD during the follow-up. Rather, it appears
that course does not appear to be an important factor in outcomes for the less chronic group.

In contrast, in the more chronic group, mean level of depressive symptoms over the first
study interval was linearly related to all outcomes in the three subsequent follow-ups. Thus,
the best-fitting model did not take the form of a step-function. Rather, degree of chronicity
appears to be an important predictor of outcomes, but only after it reaches a critical
threshold. A prominent challenge for future research is to elucidate the process(es)
underlying the linear relationship between course during the initial follow-up interval and
longer term outcomes among patients with chronic depressions. This finding may reflect
pre-existing individual differences in a liability for a more chronic course (e.g., genes,
temperament, environmental adversity); the effects of associated poor prognostic factors
(e.g., comorbid anxiety and personality disorders) that are difficult to disentangle from
chronic depression and may derive from overlapping definitions and/or shared etiological
influences; or recursive processes in which depression is maintained over time due to factors
such as stress generation or maladaptive cognitions, coping, or interpersonal behavior
(Hammen, 2006; Joiner, 2000; Klein & Allmann, 2014; Pettit, Hartley, Lewinsohn, Seeley,
& Klein, 2013; Wilson, DiRago, & lacono, 2014).

The results of the spline regression analyses with the 30-month outcomes were less
consistent than with the outcomes at 60-, 90-, and 120-months. This is likely due to criterion
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contamination; the outcome (month 30) immediately followed the predictor (months 1 — 29),
hence recall biases may have distorted true associations.

It is important to note that our measure of course (the depression PSRs) blended the severity
and persistence of symptoms, in that patients could receive a rating of 4 with more severe,
but not necessarily more persistent, symptoms. This is consistent with the conceptualization
of chronic depression in DSM-5, which includes PDD as an overarching category but also
includes specifiers to distinguish between DD, double depression, and chronic major
depression. However, as described in footnote 1, use of a “purer” measure of persistence also
found consistent evidence of discontinuity, although it was difficult to choose between the
flat-linear and 2 flat (step-function) models. It may be worthwhile for future studies to use
measures that separate the dimensions of symptom severity and persistence more cleanly in
order to test their unique contributions to understanding etiological mechanisms, course, and
treatment response.

Our findings are consistent with DSM-5’s decision to distinguish between PDD and MDD.
However, it is important to note that our empirically-defined groups do not map precisely
onto DSM-5 diagnoses. While 89% of patients in the more chronic class received chronic
depression diagnoses in the baseline assessment, so did 48% of the less chronic class. In
part, this may be due to the fact that the two sets of classes were defined using different time
periods (up to study entry for the DSM; following study entry for our prospect course-based
classification). In addition, the relatively favorable course of patients with a DSM-I11-R
diagnosis of chronic depression who were placed in the non-chronic class could be due to
effective treatment, errors or biases in their retrospective reporting of course during the
baseline assessment, or the failure of the DSM criteria to optimally distinguish chronic from
non-chronic depression. Future studies should determine how successfully the DSM-5
criteria for PDD identify a discrete subgroup and evaluate alternative criteria for persistent
depression (see Klein, 2008 for a discussion of several approaches to defining chronic
depression).

The present findings should be viewed as a step towards developing a more comprehensive
life-course perspective on depressive disorders (Klein & Allmann, 2014; Monroe &
Harkness, 2011). Most current research on the etiology and treatment of depression
combines persistent and non-persistent cases. The results of this study suggest that ignoring
differences in course may introduce substantial heterogeneity that can obscure important
findings. Thus, if different levels of chronicity are associated with differences on etiological,
pathophysiological, or maintaining factors, or response to specific treatments, studies that
combine these groups may fail to detect significant effects or falsely attribute effects to
subgroups for which they do not apply.

It is worth noting that there appears to be growing interest in using course, alone or in
conjunction with other factors, to parse the heterogeneity of depression. For example,
Monroe and Harkness (2011) contributed an incisive analysis of the single versus recurrent
episode distinction and highlighted a number of key questions for future research. In
addition, Wakefield and colleagues (e.g., Wakefield & Schmitz, 2014) have proposed that
individuals with relatively brief episodes of MDD (< 6 months) in the context of a
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precipitant, relatively mild impairment, and no suicidality, psychomotor retardation, or
worthlessness should be considered as having a benign subtype of depression that differs
from more severe and persistent depressive conditions. The present findings suggest that it
may be worthwhile to continue this line of inquiry.

Strengths and Limitations

The present study had several significant strengths. Most studies of the natural structure of
depression have focused on cross-sectional symptoms (Andrews et al., 2007; Haslam et al.,
2012; Solomon et al., 2001), neglecting other parameters--such as course--that have
historically been fundamental to delineating mental disorders (Kendler, 2009; Klein, 2008).
This is the first study to directly test for a discontinuity in the chronicity of depression. In
addition, we conducted five assessments carefully documenting course of depression over 10
years. This provided multiple internal replications, progressively raising the bar by requiring
initial course to predict increasingly distal outcomes. Finally, we used spline regression, a
novel, powerful approach to investigating nosological questions that is readily applicable to
course data (Kotov et al., 2013).

However, a number of limitations should also be considered. First, the sample size was only
moderate. Second, participants entered the study at different points in their episode and with
varying histories of depression. Following the Collaborative Depression Study (Keller,
Boland, Leon, Solomon, Endicott, & Li,, 2013), we examined the period assessed
prospectively from study entry, rather than estimating past course from the SCID due to the
higher quality of data afforded by the LIFE, which was developed explicitly to chart the
course of psychopathology. However, it is conceivable that results could differ if another
time period (e.g., the 30 months prior to study entry) was examined. It will be particularly
important to follow individuals experiencing a first-episode of depression and test for non-
linearity in subsequent course, although such data are rare and challenging to collect. Third,
we required a relatively early onset of depression (< 21 for DD; < 35 for MDD), hence the
results may not apply to late-onset chronic depression, which is less familial and has lower
rates of early adversity and comorbidity (Klein & Black, in press). Fourth, although attrition
was relatively low, participants and sample sizes differed somewhat across follow-up waves.
Fifth, we used a patient sample, which has greater clinical relevance but is not representative
of cases in the community and may have a more persistent course and poorer outcomes
(Klein et al., 2006; Rhebergen et al., 2009). Finally, the patients were predominantly
Caucasian. As there is some evidence that depression may have a poorer course in African-
Americans and Caribbean Blacks than Caucasians (Williams et al., 2007), it will be
important to determine if these results generalize to more diverse samples.

In conclusion, the consistent evidence of non-linearity in this study suggests that chronicity
may be useful in distinguishing between qualitatively different forms of depression,
although further work is needed to determine how to best characterize and distinguish them.
More broadly, our findings underscore the value of using longitudinal course to parse
depression into more homogeneous subgroups which may help elucidate etiological and
pathophysiological processes and develop more effective treatments (Klein & Allmann,
2014).
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General Scientific Summary

Depression can assume a variety of course patterns, ranging from a brief episode to a
chronic condition that persists for decades. However it is unclear whether variations in
course are continuous or reflect qualitatively distinct subgroups. Our findings indicate
that there are qualitatively distinct classes of chronic and non-chronic depressions that
differ on a range of risk factors and long-term outcomes.
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Ilustrative depictions of the seven spline models fit to describe relations between predictor
and outcomes. Y-axis is the outcome measure keyed in positive direction; the same direction
as Global Assessment of Functioning (GAF), but opposite to Hamilton Depression Rating

Scale (HAM-D) and social functioning measure.
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Curves for the best-fitting spline models (flat + linear) for each outcome and follow-up. The
curves depict the relationship between the mean Psychiatric Status Rating (PSR) during the

first 30 months of follow-up (X-axis) and the outcomes (Y-axis), and show how this
relationship changes across the range of PSR scores. Social functioning is in the first

column, Global Assessment of Functioning (GAF) in the second column, and Hamilton
Depression Rating Scale (HAM-D) in the third column; panels are organized in order of
follow-up wave from 30-month (top) to 120-month (bottom).
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Figure 3.

month

Psychiatric Status Ratings (PSRs) across 120 months since study enrollment for the two
empirical groups. Persistent group is dashed line, non-persistent is solid line; X-axis is
months since study enrollment; Y-axis is the monthly PSR rating. The initial period of
illness course that was used to define the groups is to the left of the vertical line.
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