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ABSTRACT

Objective: Clinical staging has been proposed to supplement
psychiatric diagnoses. We examined the construct and predictive
validity of a clinical staging model for major depressive disorder
(MDD) that distinguishes 8 consecutive stages (0, 1A, 1B, 2, 3A,

3B, 3C, 4) based on symptom severity (Inventory of Depressive
Symptomatology [IDS]) and duration (Life Chart Interview) and
number of episodes (Composite International Diagnostic Interview
[CIDI] based on DSM-IV criteria).

Method: This study is a secondary data analysis based on baseline
data (collected 2004-2007) and 2-year follow-up assessment
(collected 2006-2009) from the Netherlands Study of Depression
and Anxiety. 2,333 baseline participants were assigned to

the 8 stages of the clinical staging model for MDD, and 2,012
participants were followed up after 2 years. For construct validity,
differences between stages in clinical characteristics (eg, severity
[IDS], age at onset [CIDI], and comorbid anxiety [CIDI]) were
studied. Predictive validity was measured by the extent to which
baseline stages predicted 2-year follow-up outcomes (eg, MDD
presence [CIDI]).

Results: Later stages scored significantly poorer than early stages
on most clinical characteristics and follow-up outcomes (all overall
P values <.001), confirming validity of the model. This pattern

was especially evident in mostly preclinical stages (0, 1A, 1B, 2).
Among clinical stages (2, 3A, 3B, 3C, 4), stages characterized by
long-lasting symptomatology had at baseline similar and the
highest scores (IDS scores: stage 3A =37.1; stage 4=39.0; disability
scores: stage 3A=36.7; stage 4=40.6) and compared to preclinical
stages had increased probability of having MDD at 2-year follow-
up (stage 3A: OR=4.3; 95% Cl, 2.8-6.7; stage 4: OR=8.1; 95% Cl,
5.7-11.5).

Conclusions: This study showed reasonable validity for an

MDD staging model that based its stages purely on clinical
characteristics. Results suggest that, contrary to the number

of episodes, duration of exposure to the depressed state best
characterizes clinical (later) stages of MDD. Future studies should
test whether modifications to these clinical stages improve the
validity of the model.
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Major depressive disorder (MDD) is the second most
common cause of years lived with disability worldwide.!
This is due to its high prevalence,>® relatively early onset,>
enormous impact on quality of life,* and tendency to recur
over time.> From a public health perspective, it is therefore
essential to understand the course of and treatment response
in MDD, which are both highly heterogeneous. Studies in
first-episode MDD patients showed that their prognosis
varied from recovering within 3 months (50%) to remaining
depressed for longer than 2 years, often despite treatment
(20%),° and that 60% developed a recurrent episode.’

Clinical staging has been proposed as a valuable tool to
better define the highly heterogeneous course and treatment
response of a range of psychiatric disorders.” According to
Gonnella et al, “Staging defines discrete points in the course of
individual diseases that are clinically detectable, reflect severity
in terms of risk of death or residual impairment, and possess
clinical significance for prognosis and choice of therapeutic
modality”$(P%37) Staging has been applied successfully to
a variety of physical diseases, especially in cancer, where it
has helped to make the case for early detection and to devise
specific treatments for specific stages of cancer.? It has been
hypothesized that application of staging to MDD may have
similar benefits.”!0

The recently published DSM-5'! appears to have evolved
in the direction of clinical staging, incorporating the category
chronic depression in addition to first and recurrent depression.'?
However, it is not structured along the lines of clinical staging
in which the development of the disorder, from the early
at-risk stage to a severe chronic stage, is proposed as the
backbone for clinical diagnosis.”

For MDD, different staging models have been developed
that fit different purposes,'®> such as staging of disease
progression!®!4-16 and staging of treatment resistance.!”!8 We
focused on a disease-progression staging model that in current
epidemiologic work has been the most applied and examined'*
and was derived from the original staging model by McGorry
and colleagues developed for psychotic disorders.” It divides
the course of MDD into 8 stages (Table 1), which are defined
primarily by the severity and duration of symptoms and the
number of episodes: 3 preclinical stages (stage 0, no depressive
complaints but a family history of MDD; stage 1A, mild or
nonspecific depressive symptoms; stage 1B, moderate but
subthreshold depressive symptoms) and 5 clinical stages (stage
2, first episode of MDD; stage 3A, incomplete remission of
first episode of MDD; stage 3B, recurrence or relapse of first
episode of MDD; stage 3C, multiple episodes of MDD; stage 4,
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severe, persistentyor unremitting MDD). To our knowledge;
only 1 study applied the MDD staging model to young
persons in the early phases of illness,"” showing preliminary
evidence for construct validity. That study included subjects
with a broader range of presenting conditions (MDD,
anxiety disorders, psychotic disorders) and did not examine
older subjects or significant numbers of patients with more
recurrent or persistent disorders."’

Our primary aim was to test whether the concept of clinical
staging of MDD could be supported by empirical evidence.
We applied the MDD staging model to the participants of the
Netherlands Study of Depression and Anxiety (NESDA). We
tested the extent to which the staging model in its current
8-stage form (1) is associated with a stepwise worsening of
a range of clinical indicators (construct validity) and (2)
predicts the subsequent 2-year course of MDD (predictive
validity).

METHOD

Study Sample

Participants were selected from NESDA, an ongoing,
large scale, longitudinal cohort study of the course and
determinants of depressive and anxiety disorders.?’ In order
to reflect the various developmental stages of depression
and anxiety, individuals aged 18-65 years were recruited
from the community (19%), general practice (54%), and
secondary mental health care (27%). The baseline sample
included 2,981 participants (data collected from 2004-2007),
consisting of persons with a current or remitted depressive
and/or anxiety disorder and healthy controls. Of the 2,981
participants, we selected 2,333 with available baseline data
on MDD diagnosis and clinical characteristics. Those
excluded (n =648) were healthy (n=230), without depressive
complaints or a family history of depression; only had a
lifetime diagnosis of anxiety (n=395); or missed information
on questionnaires (n=23).

After 2 years, a face-to-face follow-up assessment was
conducted (data collected from 2006-2009). NESDA was
approved centrally by the Ethical Review Board of the
VU University Medical Centre and subsequently by the
local review boards of each participating center, and all
participants signed written informed consent.

Assessment of MDD Diagnosis
and Clinical Characteristics

Presence of MDD was determined according to DSM-IV
criteria using the Composite International Diagnostic
Interview (CIDI, version 2.1).2! Number of MDD episodes
was derived from the CIDI. Severity of depressive symptoms,
1-week recency, was measured with the 30-item self-report
Inventory of Depressive Symptomatology (IDS).?? Whether
participants had first-degree family members with depression
was assessed using the family tree method.?® Duration of the
current episode in months and percentage of time spent with
depressive symptoms during the past 3 years were calculated
using the Life Chart Interview.?*

Clinical Staging of MDD: An Empirical Exploration

B (linical staging is a new approach to separate patients
with MDD into more homogenous groups. It might direct
clinicians to early detection of MDD and the development
of specific treatments for each MDD stage.

B Qur evaluation of the MDD staging model suggested that
the preclinical stages, but not clinical stages, are separable
from each other on the basis of clinical characteristics.

B Qur evaluation of the MDD staging model suggested that,
instead of the number of episodes, duration of exposure
to the depressed state best characterizes clinical stages.

Application of the Clinical Staging Model

We used recently proposed criteria on stage-assignment
strategies'? as a starting point to assign participants to the
model’s 8 stages'* (Table 1, Figure 1). First, participants
were divided into those with or without current (6-month
recency) MDD at baseline.

Participants with current MDD were assigned to stages
2, 3A, 3B, 3C, or 4 depending on their type of MDD (first,
recurrent), number of episodes (2, > 3), severity of depressive
symptoms (< mild, > moderate), duration of current episode
(1-6, >6-24, or >24 months), and percentage of time
spent with symptoms in the past 3 years (<80%, =80%).
Participants were chronically depressed if symptoms were
present for more than 24 concatenated months (based on
DSM-5 criteria!!) or if they had depressive symptoms for
>80% of the time in the past 3 years. Since at least 4 months
with few symptoms are necessary to be recovered,* by using
the 80% cutoff, we ensured that participants with a 1- or
2-month interruption in symptoms were still recognized
as chronically depressed. Participants experienced a
first episode if symptoms lasted <6 months and were in
incomplete remission if symptoms lasted > 6 to <24 months.
The cutoff of 6 months has been a practical choice based
on longitudinal naturalistic cohort studies that indicate
that the median duration of episodes ranges between 3-6
months.®?%?7 Participants without current MDD were
divided into those without lifetime MDD and those with
remitted MDD. For participants who never experienced
MDD, assignment to stages 0, 1A, or 1B depended on
depression severity score and a positive family history. If
participants had remitted MDD, we classified them as stage
1B, assuming they were at high risk for a new MDD episode.

Demographic Characteristics
At baseline, data on gender, age, and years of education
were assessed.

Construct Validity

We tested for construct validity by examining whether
the more advanced stages of the MDD staging model were
associated with poorer scores on clinical MDD characteristics
and with other variables that form an indication of disease
severity, such as received treatment, comorbidity, and impact
on functioning. Although we acknowledge that some of these
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Table 1. Dé5cription of Each MDD Stage? With Criteria Used £o Assign Clinical Stages®

Stage Description Criteria Used to Assign Stage©
0 Increased risk of anxiety or depressive disorder; no symptoms No MDD or anxiety disorder in lifetime
currently (target population for recruitment: first-degree IDS <13 (normal)
teenage relatives of probands) First-degree family member with depressive disorder
1A Mild or nonspecific symptoms of anxiety or depression, No MDD or anxiety disorder in lifetime
including neurocognitive deficits of severe mood disorder; IDS 14-25 (mild)
mild functional change or decline
1B Ultrahigh risk: moderate but subthreshold symptoms of anxiety Group 1:
or depression, with moderate neurocognitive changes and No MDD or anxiety disorder in lifetime
functional decline to caseness (GAF <70) IDS =26 (= moderate)
Group 2:
MDD or comorbid disorderd in lifetime
No current MDD
2 First episode of MDD; full-threshold disorder with moderate to Current MDD, first episode
severe symptoms, neurocognitive deficits, and functional If MDD present in month prior to interview
decline (GAF 30-50) — short duration
If MDD not present in month prior to interview
— short/middle duration and IDS < 25 (< mild)
3A Incomplete remission from first episode of care; could be linked Current MDD, first episode
or fast-tracked to stage 4 If MDD present in month prior to interview
— middle duration
If MDD not present in month prior to interview
— short/middle duration and IDS > 26 (> moderate)
3B Recurrence or relapse of depressive disorder which stabilizes Group 1:
with treatment at a level of GAF, residual symptoms, or Current MDD, second episode
neurocognition below the best level achieved following Short/middle duration
remission from first episode Group 2:
Current MDD, recurrent but unknown number of episodes
Short/middle duration
3C Multiple relapses, provided worsening in clinical extent and Current MDD, multiple episodes
impact of illness is objectively present Short/middle duration
4 Severe, persistent, OR unremitting illness as judged on Current MDD, first or recurrent episode

symptoms, neurocognition, and disability criteria; note: could
fast track to this stage at first presentation through specific
clinical and functional criteria (from stage 2) or alternatively

Long duration

by failure to respond to treatment (from stage 3A)

3Adapted from Hetrick et al,’* with permission.
bBased on Hickie et al.”®

Short duration indicates symptoms continuously present <6 months and present <80% of the time in the previous 3 years. Middle duration
indicates symptoms continuously present >6 to < 24 months and present <80% of the time in the previous 3 years. Long duration indicates
symptoms continuously present >24 months and/or present =80% of the time in the previous 3 years. Current MDD is defined as 6 months’
recency. IDS severity categories from http://www.ids-qids.org/index2.html#table2; accessed November 26, 2013.

dComorbid disorder=MDD +anxiety disorder.

Abbreviations: GAF =Global Assessment of Functioning, IDS =Inventory of Depressive Symptomatology, MDD = major depressive disorder.

Symbol: —=then.

characteristics were also used to assign participants to some
stages of the model (eg, depression severity for stages 0-3A),
describing these characteristics across all stages provided a
more complete insight into the overall construct validity of
the staging model. Number of experienced MDD symptoms
during ones lifetime and age at onset were assessed with the
CIDL. Information on lifetime suicide attempts and suicidal
ideation in the past week was collected using the Beck Scale
for Suicide Ideation (BSI).?8 Participants were considered to
be under treatment if they used an antidepressant (1-month
recency) or received psychotherapy (6-month recency).
Medication use was verified by drug container inspection and
registered according to the Anatomical Therapeutic Chemical
(ATC) classification.?® Antidepressants included inter alia
selective serotonin reuptake inhibitors (ATC classification:
NO6AB) and tricyclic antidepressants (ATC classification:
NO6AA). Information on received psychological treatment
(formal psychotherapy or counseling) was acquired by

self-report. Presence of any current (6-month recency)
comorbid diagnosis of alcohol disorder (dependence or
abuse), dysthymia, or anxiety disorder (panic disorder, social
phobia, agoraphobia, generalized anxiety disorder) was
established using the CIDI. Severity of anxiety symptoms
was assessed with the 21-item self-report Beck Anxiety
Inventory (BAI).*® Disability level was measured using the
World Health Organization Disability Assessment Schedule
2.0 (WHODAS-II),*! with score range of 0%-100% (no to
full disability).

Predictive Validity

The ability of the model to predict 2-year follow-up
clinical outcomes was examined for 3 measures: (outcome
A) presence of a current (6-month recency) MDD diagnosis
at follow-up; (outcome B) duration of depressive symptoms
during the follow-up period, measured with the Life Chart
Interview as the percentage of the follow-up period spent
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Figure 1. Assignment of Participants to the Clinical Stages of MDD?

All NESDA participants at baseline
N=2,981

Excluded:
Anxiety disorder only n =395

Questionnaires not filled out n =23

| Healthy, no stage n =230

No MDD or anxiety disorder Lifetime MDD, but no MDD episode Lifetime MDD and
during lifetime in last half-year (remitted) MDD episode in last half-year
n =427 n=810 n=1,096
No depressive Depressive First MDD episode, Recurrent MDD episodes, First or recurrent MDD,
symptoms symptoms short/middle short/middle duration long duration?
(IDS < 13) (IDS > 14) durationP
n =287 n =140 n=359 n=>521 n=216
First MDD episode, | [First MDD episode, | | Second MDD | | Multiple MDD | |Unknown number
not present in present in episode episodes (= 3) of MDD episodes
last month last month
n=107 n=252 n=100 n =39 n=27
IDS IDS IDS IDS Short Middle
14-25 >26 <25 >26 durationP | |durationP
n=116 n=24 n=61 n =46 n=169 n=2383
I_/:/l
Stage 0 Stage 1A Stage 1B Stage 2 Stage 3A Stage 3B Stage 3C Stage 4
Positive Mild or Moderate but First episode Incomplete Recurrence or Multiple MDD Severe, persistent,
family history nonspecific subthreshold of MDD remission relapse of disorder episodes (= 3) or unremitting

depressive depressive from first (second MDD illness

symptoms symptoms MDD episode episode)
n= 287 n=116 n=23834 n=230 n=129 n=127 n=39%4 n=216

@Participants at the NESDA baseline interview are assigned to the 8 stages of the clinical staging model for MDD.
bShort duration indicates symptoms continuously present <6 months and present < 80% of the time in the previous 3 years. Middle duration indicates
symptoms continuously present >6 to <24 months and present <80% of the time in the previous 3 years. Long duration indicates symptoms continuously

present >24 months and/or present =80% of the time in the previous 3 years.

Abbreviations: IDS =Inventory of Depressive Symptomatology, MDD = major depressive disorder, NESDA =Netherlands Study of Depression and Anxiety.

with depressive symptoms; and (outcome C) disability level
at follow-up, assessed with the WHODAS-II.

Statistical Analyses

Variables are reported as percentages, means +SD, or
medians + interquartile range, as appropriate. Construct
validity was tested by examining the differences in validator
variable scores across stages using analyses of variance
(ANOVAs), Kruskal-Wallis tests, and x* statistics. For
continuous measures, we performed post hoc tests to
examine if consecutive stages differed significantly from each
other (eg, stage 1B vs 1A) using Games-Howell procedure
after ANOVA (since equal group size and/or equal variance
could not be assumed) and multiple Mann-Whitney tests
with Bonferroni correction after Kruskal-Wallis tests.

Predictive validity was tested by examining the
differences across stages in 2-year follow-up outcomes. For
the dichotomous outcome, MDD at follow-up, differences
across stages were examined using x” statistics. Effect sizes
were odds ratios from logistic regression. As measures of
explained variance, both Nagelkerke pseudo R* from logistic
regression and the C statistic from area-under-the-curve

analysis were used. For the continuous outcome disability
at follow-up, differences across stages were examined using
ANOVA and the appropriate post hoc test. The R? value
from linear regression was interpreted as a measure of
explained variance. Because of its nonnormal distribution,
for the continuous outcome duration of symptoms during
follow-up, differences across stages were examined using
Kruskal-Wallis tests followed by post hoc tests. For both
continuous outcomes, effect sizes were Hedges g.%? All
analyses were repeated with adjustments for age and gender
and were conducted using SPSS version 20.0.% Significance
level was set at P<.05, 2-tailed.

RESULTS

Demographic Characteristics

Table 2 shows the number of participants in each stage
and their demographics. The 2,333 participants had a mean
age of 41.7 (SD=12.9) years, and 67.9% were female. While
the gender proportion did not differ across stages, the mean
age and years of education differed significantly without a
clear pattern.
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At 2-year follow-up, 2,012 participants
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Figure 2. Association Between Clinical Stages and Outcomes at 2-Year Follow-Up

A. Percentage of Participants per Stage With Current MDD at 2-Year Follow-Up*?
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B. Median Duration of Depressive Symptoms Over 2-Year Follow-Up per Stage“4
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N
<
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C. Mean Disability (WHODAS-II) Score per Stage at 2-Year Follow-Up®f

357 251
()
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+
= & %
= 151 : ¢ °
153 2 1.0 4 §
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0.5
0
0 1A 1B 2 30 3B 3C 4 Ref: 0 1A 1B 2 30 3B 3C 4

n=254 n=94 n=720 n=184 n=94 n=106 n=322 n=147

Stages vs Reference
Stage

aDifference across stages in percentage of participants with MDD at 2-year follow-up was examined with the x? test. Effect sizes are odds ratios with
95% confidence intervals derived from logistic regression. Figure is based on the unadjusted analyses.

by2,=256.8, P<.001.

“Difference across stages in median time spent with depressive symptoms over 2-year follow-up was examined with Kruskal-Wallis tests, and
comparisons between consecutive stages were performed with Mann-Whitney tests with Bonferroni correction. Effect sizes were calculated as
Hedges g with a 95% confidence interval. Actual number of participants in stages 0, 1A, and 1B is lower since some participants did not fill out the
questionnaire. Figure is based on the unadjusted analyses.

dy2,=472.9, P<.001.

eDifference between mean disability outcome at 2-year follow-up was examined with ANOVA, and comparisons between consecutive stages
were performed with post hoc analyses: Games-Howell (since equal group size and/or equal variance could not be assumed). Effect sizes were
calculated as Hedges g with 95% confidence interval. Actual number of participants in each stage is lower since some participants did not fill out
the questionnaire. Figure is based on the unadjusted analyses.

fF,=64.7, P<.001.

*Significantly different compared to previous stage; significance level is .05 for post hoc ANOVA and .007 for post hoc Kruskal-Wallis.

Abbreviations: ANOVA =analysis of variance, Cl=confidence interval, IQR=interquartile range, MDD =major depressive disorder, WHODAS-II=World
Health Organization Disability Assessment Schedule 2.0.
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found in 517 of the participants (25:7%). Analyses showed
a pattern of increasing MDD cases across stages 0, 1A, 1B, 2,
and 3A and a substantial drop at stage 3B. To perform logistic
regression, all preclinical stages (0, 1A, 1B) were combined
to form the reference group because of the small number
of incident MDD episodes in the lowest stage (stage 0).
Unadjusted logistic regression showed an explained variance
of 15.9% with a C statistic of 0.70 (95% CI, 0.68-0.73).

The median percentage of time spent with depressive
symptoms during follow-up was 8.3% (interquartile range
[IQR], 0%-58.3%). An upward linear pattern was found
across stages, with stage-4 patients spending 96% of the
follow-up period (IQR, 32.0%-100%) with depressive
symptoms. Significantly more time was spent with
depressive symptoms between consecutive stages 0-1A
and 1B-2; however, this upward line was not continued
in clinical stages 2, 3A, 3B, and 3C. Effect sizes were large
when comparing stage 0 with stages 2 to 4 (1.28-2.52) but
not when comparing consecutive stages (0.13-0.66).

The mean disability score at follow-up was 17.5
(SD=16.0). Again, an upward linear pattern was observed
with a substantial drop at stage 3B. Unadjusted analysis
showed an explained variance of 19.1%. Effect sizes were
large when comparing stage 0 with all other stages (0.73-
2.21) and between stages 0-1A only when consecutive stages
were compared (0.07-0.87).

All analyses were repeated with adjustment for age and
gender; no substantial change in predictive outcomes was
found (data not shown).

DISCUSSION

Our study aim was to test whether the concept of clinical
staging of MDD could be supported by empirical evidence.
For this purpose, we tested construct and predictive validity
of the staging model for MDD.”!* Our results showed that
the staging model has reasonable validity across stages.
Important clinical characteristics, such as severity, duration,
and disability, scored progressively worse over stages 0 to
4, suggesting construct validity. Encouraging predictive
validity for clinical staging was suggested by the model’s
performance in predicting 2-year follow-up outcomes (eg,
presence of MDD [C statistic=0.70]). However, when results
were examined in more detail, we found that, while major
clinical characteristic scores and follow-up outcomes were
steadily poorer in mostly preclinical stages (0, 1A, 1B, 2), no
robust differences were detected between consecutive clinical
stages (2, 3A, 3B, 3C, 4). In addition, long-lasting symptom
stages (3A, 4) reported poorer characteristics as compared to
recurrent depression stages (3B, 3C). Moreover, stages that
only differed in number of episodes (2, 3B, 3C) had rather
similar clinical characteristic scores and follow-up outcomes.

Our findings seem to suggest that staging MDD based
on number of episodes may be less robust compared to
staging MDD based on illness duration, when the aim is
to assess disease progression. The rationale for considering
the number of episodes as an index of disease progression

is’consistent with the kindling hypothesis,™ which predicts
that prior MDD episodes damage the brain, leading to
increased susceptibility for further episodes that become
less contingent on environmental stress. Consequently,
recurrence rates are expected to be higher in patients who
have experienced multiple episodes. Consistent with this
hypothesis, studies have shown that the relationship between
stress and MDD onset decreases when patients experience
more MDD episodes®® and that patients who experienced
multiple episodes had more distinct brain alterations®*”
and a higher risk of relapse/recurrence.®® Other studies
had contrasting results. One study showed that response to
antidepressant treatment in patients with an acute depressive
episode was not associated with the number of experienced
episodes®®; other studies showed that brain alterations are
associated not only with number of relapses but also with
longer cumulative duration of illness***%; and, moreover,
studies showed that patients who had residual (long-lasting)
symptoms after response to acute treatment were at higher
risk for a severe course.*'*> These findings suggest that
disease progression may be better indexed by symptom
duration rather than by number of episodes. This latter
concept is better supported by our findings whereby stages
with long-lasting symptoms (3A, 4) had the poorest clinical
characteristic scores and follow-up outcomes. Moreover, a
recent review showed that treatment directed at residual
symptoms prevented MDD relapses/recurrence in patients
with MDD.® This line of evidence emphasizes the need to
test whether staging models should be constructed based
on duration and residual symptoms, at least for the overt
phases of illness,!>** to improve the model’s validity. Further,
when staging is studied in more detail, we should strive for
the most concise staging model for use in clinical practice.
Our results might suggest a simplified method of staging,
with stages based on duration of symptoms. However, the
current study aimed to test the staging model as developed
by Hetrick et al,'* and, therefore, we used the full model.

Another avenue to improve staging of MDD may
be extension of the current construction of stages with
profilers. Profilers can be psychological, neuropsychological,
neuroimaging, or other neurobiological markers that
predict the onset of MDD and/or the progression rate/
route over stages. Profilers that might predict progression
from attenuated syndromes (stages 1A-1B) to established
disorders (stages 2+) include lower melatonin levels*® and
microstructural white matter changes.*® NESDA studies
suggest that comorbid anxiety?” and childhood trauma*®
might be profilers for MDD course. Whether adding specific
profilers improves the validity of the staging model remains
to be tested.

The main strengths of our study are its large number
of well-characterized patients across the whole adult age
range representing different developmental stages of MDD
and its longitudinal design. However, our study also has
some limitations. First, the degree of fit between the model
developed here and those used currently in clinical settings
can only be approximated. Importantly, our study included
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subjects who were older and more likely to have récurrent
or persistent disorders as compared to those in the clinical
studies previously conducted.'** Furthermore, in our study,
we assigned persons to a stage regardless of their treatment
status, whereas in a clinical setting, progression to a higher
stage is based, among other things, on the response to received
treatment.!® Our stages 2 through 4, therefore, included
a more heterogeneous group of patients (treated: yes/no,
treatment response: yes/no); this reduced the differences
between stages and might have led to an underestimation
of the construct and predictive validity. Moreover, although
treatment might be of influence on the course of depression,
we decided not to include treatment as a covariate to our
predictive analyses since a previous NESDA study into the
2-year course of depression showed in a multivariate model
that antidepressant use is not a predictor of course.*” Other
studies should examine the effect of treatment response
on stage assignment and progression. Second, some of
the characteristics used to test the construct validity were
also used to assign participants to some stages (depression
severity, number of episodes). However, this is not a major
issue since describing these characteristics across all stages
provided a more complete insight into the overall construct
validity of the staging model, and, more importantly,
these characteristics (depression severity, number of
episodes) showed identical construct validity compared to
characteristics not used for stage assigning (anxiety severity,
disability). Moreover, the characteristics used for both stage
assignment and construct validity showed similar results as
the predictive validity analyses, which were independent
of stage assignment. Finally, during follow-up, there was

Clinical Staging of MDD: An Empirical Exploration

selective Toss of participants from the long-lasting stages
(3A, 4), which could have influenced the predictive validity.
However, since those who are lost to follow-up are generally
the worst affected cases (worst affected within stages 3A
and 4), selective loss tends to decrease the strength of the
associations investigated and suggests that the prospective
relation found might be even stronger.

Although not a limitation, another important topic of
discussion is the frequent co-occurrence of depression and
anxiety disorders in the clinical stages of MDD*>*" and the
frequent development of anxiety symptoms early in the course
for those that later develop depression (preclinical stages).!®>!
When anxiety is coexistent, the impact is important, both
for effects on the patient (eg, for quality of life) and in terms
of a worse prognosis. In the current study, we deliberately
aimed to test the staging model for depression as currently
developed, and, therefore, adjusting our analyses for anxiety
was beyond the scope of our study.

In conclusion, this article is one of the first attempts
to empirically validate a clinical staging model for MDD.
The present findings are encouraging, especially for the
mostly preclinical stages (0, 1A, 1B, 2). However, in the
clinical stages (2, 3A, 3B, 3C, 4), validity analyses showed
no differences between each consecutive stage. The major
reason for this is that the number of episodes appears to have
poor discriminatory power compared with the duration of
exposure to the depressed state (duration, residual symptoms,
and, perhaps, severity). Incorporating profilers may further
increase the clinical validity of staging models for MDD,
ultimately leading to the integration of the model in the DSM,
which seems to be moving in the direction of clinical staging.
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