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Background: Major depressive disorder (MDD) is a heterogeneous disease. More homogeneous psycho
(patho)logical dimensions would facilitate MDD research as well as clinical practice. The ﬁrst aim of this
study was to ﬁnd potential dimensions within a broad psychopathological assessment in depressed
patients. Second, we aimed at examining how these dimensions predicted course in MDD.
Methods: Ten psychopathological variables were assessed in 75 MDD inpatients. Factor and regression
analyses assessed putative relations between psychopathological factors and depression severity and
outcome after 8 weeks of treatment.
Results: A 3-factor model (eigenvalue: 54.4%) was found, representing a psychomotor change, anhedonia
and negative affect factor. Anhedonia and negative affect predicted depression severity (R2 ¼ 0.37,
F ¼20.86, p o0.0001). Anhedonia predicted non-response (OR 6.00, CI 1.46–24.59) and both negative
affect (OR 5.69, CI 1.19–27.20) and anhedonia predicted non-remission (OR 9.28, CI 1.85–46.51).
Limitations: The sample size of the study was relatively modest, limiting the number of variables
included in the analysis.
Conclusions: Results conﬁrm that psychomotor change, anhedonia and negative affect are key MDD
dimensions, two of which are related to treatment outcome.
& 2013 Elsevier B.V. All rights reserved.
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1. Introduction
Current neurobiological and behavioral research on the psychopathology of Major depressive disorder (MDD), as well as
common clinical practice, increasingly considers MDD as a multidimensional and heterogeneous concept (Hasler et al., 2004;
Zimmerman, 2009). Affected individuals are associated with a
wide variety of risk factors, symptoms and other clinically relevant
variables, such as demographic characteristics, comorbidity, personality traits and characteristics of depressive episodes (Kendler,
1999). A data-driven approach to identify meaningful components
or latent dimensions within a heterogeneous diagnostic construct
is factor analysis (Comrey et al., 1978). In the past, several studies
have used factor analytic strategies to identify subdimensions of
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MDD, based on clinical rating scales for depression and other
symptom measures reﬂecting DSM-IV criteria (e.g., Carragher
et al., 2009; Cassano et al., 2009; Harald and Gordon, 2012). The
most commonly identiﬁed factors in MDD are a depression
severity factor and a somatic factor (Shafer, 2006). A few studies
report a positive affect factor and a psychomotor factor (Schrijvers
et al., 2008).
However, most of the studies using factor analysis in MDD
research have important limitations. First, the proposed factors
have been largely limited to clinical symptoms without attempts
to correlate the factors with variables across different units of
analysis, such as etiological characteristics of MDD. Classifying
psychopathology based on dimensions of observable behavior, risk
factors as well as psychobiological measures would deﬁne dimensions on their basic functions and cutting across categorical
disorders as traditionally deﬁned. It seems clear that clusters of
self-reported symptoms is constraining advances in understanding
the pathophysiology of mental illnesses and in addition hampers
the development of better treatments (Insel and Charney, 2003).
Second, the clinical relevance in terms of the inﬂuence of these
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factors on outcome in MDD patients has often not been examined
in detail. Identifying reliable predictors of outcome in research
may allow for the development of novel and more speciﬁed
interventions (Chen et al., 2000; Insel et al., 2010).
The primary effort of this study was to discover basic dimensions
of functioning within MDD, by including variables across different
units of analysis, from core MDD symptoms to potentially important
underlying risk factors and behaviors. In addition, we evaluated the
clinical relevance of these dimensions by investigating their relation
to depression severity and their ability to predicting outcome.
To achieve our aims, we conducted a factor analysis based on a
broad range of psychopathological characteristics, assessed in 75
depressed inpatients. Ten clinical symptoms of MDD, as well as
additional features representing underlying psychopathological
vulnerability and environmental factors involved in the development of MDD were included in the factor analysis. In an additional
analysis, potential latent dimensions were evaluated with regard
to their relationship to outcome after 8 weeks of treatment using
logistic regression models. Outcome was operationalized using
response and remission rates.

2. Materials and methods
2.1. Participants
Eighty-two depressed patients participated in this study. All
patients were hospitalized at the University Psychiatric Center of
the University of Leuven, Belgium. The Structured Clinical Interview for DSM-IV-TR (SCID-I) (Spitzer et al., 1992) was used to
make DSM-IV diagnoses of MDD. Patients with other mood
spectrum disorders, addiction, psychotic disorders or any other
unstable medical condition were excluded. All patients received
pharmacological and/or psychotherapy treatment, as clinically
appropriate. All participants signed an informed consent and the
local ethics committee approved the study.
2.2. Design and procedures
This investigation was part of a larger longitudinal study,
examining potential endophenotype in MDD, which provided
the sample used to test the current hypothesis. Endophenotype
research attempts to deﬁne an heterogeneous phenotype of a
disease with more homogeneous subdimensions based on psychopathology, biology and genes (Hasler et al., 2004). In the
longitudinal study, signs and symptoms were chosen based on
their speciﬁcity and/or clinical and biological plausibility with
regards to two potential endophenotypes recently described in
MDD: anhedonia and increased stress sensitivity (Vrieze and Claes,
2009). The data on reward responsiveness used in this study has
recently been published in an other paper pursuing a different
research aim (Vrieze et al., 2013).
The selection of instruments used in this protocol was chosen
to capture key symptom patterns, risk factors and etiological
underpinnings of MDD. We limited the number of variables to
10 due to our relative small sample size. All patients were
evaluated within the ﬁrst week of admission. After 8 weeks, a
follow-up appointment was made and response and remission
measurements were taken. All measures and ratings were completed by a psychiatrist (E.V.) or trained psychiatric research nurse.
2.3. Data collection and reduction
2.3.1. Clinical assessments and measures
Key emotional symptoms of MDD were measured using
the positive and negative affect scale (PANAS) (Davidson, 2003;

Watson et al., 1995). This 20-item self-rating scale rates negative
affect (NA), which represents features such as distress and anxiety,
and positive affect (PA), which entails features such as feeling
happy, energetic and alert (Watson et al., 1988). Since anhedonia is
a speciﬁc, core feature and potential endophenotype of MDD
(Hasler et al., 2004), subjects also completed the Snaith–Hamilton
pleasure scale (SHAPS) (Snaith et al., 1995). The SHAPS is a 14-item
questionnaire probing participants’ hedonic capacity in a variety of
situations (Franken et al., 2007). The CORE assessment of psychomotor change (CORE) was included to assess psychomotor changes
(Parker et al., 1994). The CORE scale is speciﬁcally designed to
differentiate between melancholic and non-melancholic depression and rates 18 observable features in 3 dimensions: noninteractiveness (e.g., inattentiveness, poverty of associations,
impaired spontaneity of talk), retardation (e.g., facial immobility,
postural slump, delay in verbal response, slowed speech) and
agitation (e.g., facial apprehension and agitation, stereotype movements). Before utilizing the CORE-scale, raters were trained by
studying the information video and role-playing. Participants
completed the NEO-ﬁve factor inventory (NEO-FFI) to obtain a
measure of the personality dimension neuroticism (Costa and
McCrae., 1992), which is considered the most important predisposing personality dimension for MDD (Kendler et al., 2004).
The NEO-FFI measures neuroticism by exploring personality
aspects of anxiety, irritation, depression, shame, impulsivity, and
vulnerability. Only the neurotic subscale of the NEO-FFI was used
in this study. The semi-structured trauma questionnaire (STI) was
included to assess early life stress (ELS) (Draijer and Langeland,
1999). Environmental factors play an important role in MDD and it
is generally assumed that stress is key feature in the etiology of
MDD (Kessler, 1997). The trauma interview focuses on assessing
severity of childhood experience with sexual and physical violence
and early parental separation. Early parental separation is coded
positively when subjects are separated from one or both parents
for more than 6 months, before the age of 12. Mild ELS is coded
when subjects experienced mild physical or sexual trauma before
the age of 16. Severe ELS is coded when subjects experienced
severe sexual trauma, severe physical trauma or both, before the
age of 16. Coding of the interviews was performed by one trained
rater. The 17-item Hamilton depression rating scale (HDRS)
(Hamilton, 1960) assessed severity of MDD at baseline. The HDRS
was repeated 8 weeks following study entry to evaluate both nonresponse and non-remission rates. Response was deﬁned as a 50%
improvement on the HDRS after 8 weeks. Remission was deﬁned
as a score of r7 on the HDRS at 8 weeks.

2.3.2. Reward task
We used a computerized reward learning task to measure
reward responsiveness. Reduced reward responsiveness is
hypothesized to be an important mechanism in the development
of MDD (Eshel and Roiser, 2010). The task relies on signaldetection theory in which correct identiﬁcations of two stimuli
were differentially rewarded. In 300 trials, divided in 3 blocks of
100 trials, two difﬁcult-to-discriminate stimuli were brieﬂy
(100 ms) presented an equal number of times. The participants’
task was to win as much money as possible by accurately
identifying which stimulus was presented after each trial. To
induce a response bias, an asymmetrical reinforcer schedule was
used, such as correct responses for one stimulus (referred to as the
‘rich’) were rewarded three times more frequently than correct
responses of the other stimulus (referred to as the ‘lean’). Due to
the unequal frequency of reward feedback, participants with high
reward responsiveness were expected to develop a response
bias in favor of the rich stimulus compared to the lean stimulus
over the course of the 3 blocks. Subjects with low reward
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responsiveness were expected to develop a smaller or no response
bias. The task has been described in detail by Pizzagalli et al.
(2005) and has proven its ability to objectively measure reward
responsiveness in healthy volunteers, as well as MDD (Pizzagalli
et al., 2008).
2.4. Statistical analysis
SAS version 9.2 was used for statistical analyses. Pearson
correlations were used to identify potential associations between
variables. For the reward task, data reduction was performed as
described by Pizzagalli et al. (2005). The main behavioural variable
of interest was response bias (RB), which captures participants’
ability to modulate behaviour as a function of reward. RB was
analyzed using a one-way within-subject repeated measure design
with Block (Block 1,2,3) as repeated measure variable. To directly
assess overall reward responsiveness, a difference score (Δresponse
bias) between RB over blocks was calculated. Further, discriminability scores (which capture participants' overall task
performance) were analyzed, using a one-way within subject
repeated measure analysis with block as repeated variable. Reaction time (RT) and hit rates (% correct responses) were calculated
and analyzed to conﬁrm that the reward task produced the
intended behavioural effect, and investigated using Block 
Stimulus (rich, lean) ANOVAs. Tukey–Kramer corrections were
used when appropriate.
To investigate latent factors in this sample, we used principal
components analysis (PCA) with VARIMAX rotation. Variables
entered into the model were: positive and negative affect, anhedonia, reward responsiveness, retardation, non-interactiveness,
agitation, early life stress, early parental separation, and neuroticism. All 10 items were normalized before running the model. For
the number of factors considered, Eigenvalues 41.0, Screeplot,
and clinical interpretability were taken into account. Item loadings, with values greater than 0.4, were used to describe the
components.
We examined the relationship between the calculated new
factor variables and depression severity, using a linear regression
model, with HDRS score at time of inclusion as dependent
variable. Further, potential latent dimensions were evaluated with
regard to their relationship to outcome after 8 weeks of treatment
using logistic regression models. Outcome was operationalized
using response and remission rates. Two logistic regression models were run. In the ﬁrst model, response rate was entered as
dependent variable. In the second model, remission rate was
entered as dependent variable. In the remission model, HDRS
scores at time of inclusion were entered as covariate. Age and
gender were included as covariates in the regression models.
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Table 1
Sociodemographic and clinical characteristics at baseline (N ¼75).
Variable

Value

Age (mean 7SD)
Female (%)

44.9 711.9
61.3

Antidepressant treatment at baseline (%)
Selective Serotonine reuptake inhibitors
Venlafaxine
Tricyclic antidepressants
Mirtazepine
None
Age of onset (mean7 SD)
Number of episodes (%)
First episode
Three or more episodes

42.7
33.3
8
10.6
7.4
35.97 13.1
33
32

HDRS
SHAPS
PANAS positive affect
PANAS negative affect
NEO-FFI neuroticism percentile
CORE (non-interactiveness)
CORE (retardation)
CORE (agitation)

16.7 7 4.9
7.17 3.5
18.17 5.8
33.77 8.4
8.1 71.3
2.2 7 2.2
4.5 7 3.6
1.4 7 1.5

Comorbidity axis I (%)
Stressful life events (%)
Early mild sexual or physical trauma
Early severe sexual or physical trauma
Early parental separation

58.7
18.3
16.9
26.8

HDRS: Hamilton rating scale of depression; SHAPS: Snaith–Hamilton-pleasurescale; PANAS: Positive and negative affect scale; NEO-FFI: NEO-ﬁve factor inventory
scale, standardized according to age and gender; CORE: CORE Assessment of
psychomotor change scale; Comorbidity: assessed by SCID-I; Stressful life events:
assessed by structured trauma inventory scale.

Table 2
Clinical data after 8 weeks of treatment (N¼ 62).
Variable

Value

HDRS (mean 7SD)
Response (%)
Remission (%)

10.9 76.9
40.3
33.9

HDRS: Hamilton rating scale of depression;
Response ¼ 50% improvement on the HDRS after
8 weeks; Remission ¼ r 7 score on the HDRS at
8 weeks.

(all rs Z0.24, all ps r0.04). Table 2 lists clinical information of our
sample (n ¼ 62) after 8 weeks follow-up.
3.2. Reward task

3. Results
3.1. Demographic and clinical data
Eighty-two depressed patients were included in the study.
Five participants were excluded from the ﬁnal statistical analysis
because of invalid performance on the reward task. Two participants were excluded due to other missing data. Thirteen
participants dropped out before the follow-up assessment. Sociodemographic and clinical data at baseline of our baseline sample
(n ¼75) are reported in Table 1. Pearson correlations showed that
HDRS scores were signiﬁcantly correlated with SHAPS (r ¼0.46,
p o0.0001), PA (r ¼  0.48, p o0.0001) and NA (r ¼0.29, p ¼0.01)
scores. SHAPS and PA were inversely correlated (r ¼  0.39, p ¼
0.0005). NA and neuroticism were signiﬁcantly correlated (r ¼0.36,
p ¼0.0002). All 3 subscales of the CORE-scale were correlated

Within-subjects ANOVA analyses on RB showed that the Block
effect was not signiﬁcant (F(2, 142) ¼1.30, p ¼0.28, ε ¼0.98),
suggesting that the participants did not developed a signiﬁcant
increase in RB towards the rich stimulus between blocks over
time, consistent with prior reports highlighting blunted reward
responsiveness in MDD samples tested with the identical reward
task (Pizzagalli et al., 2008). One-way ANOVA on discriminability
scores revealed no signiﬁcant effect of Block (p 40.15), suggesting
that task difﬁculty was stable across blocks. When considering hit
rates, the Block (1,2,3)  Stimulus (lean and rich) ANOVA revealed
only a signiﬁcant Stimulus effect (F(1, 71) ¼6.53, p ¼0.01), which
was due to an overall signiﬁcantly higher scores for the rich
relative to the lean stimulus (Tukey-Kramer Adjusted p ¼0.01).
For reaction time, the Block  Stimulus ANOVA highlighted a
signiﬁcant Block effect (F(2, 142) ¼3.20, p¼ 0.04). This effect was
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due to a signiﬁcantly lower RT in Blocks 2 compared to Block 1
(Tukey-Kramer Adjusted p ¼0.03). Altogether, these ﬁndings highlight blunted reward responsiveness in the current MDD inpatients, which failed to show reliable behavioral modulations as a
function of the asymmetric reinforcement schedule.
Reward learning between Block 1 and Block 2 (Δresponse
bias2  1 ¼RBBlock 2–RBBlock 1) was signiﬁcantly correlated with
SHAPS scores (r ¼ 0.33, p r0.01). Unexpectedly, overall reward
learning (Δresponse bias3  1 ¼RBBlock 3–RBBlock 1) did not correlate
signiﬁcantly with SHAPS scores (r ¼  0.16, p¼ 0.19). In light of
these ﬁndings, Δresponse bias2  1 was used entered as the
measure of reward responsiveness in further analyses.
3.3. Principal component analysis
Based on Eigenvalues 4 1.0, Screeplot, and clinical interpretability, a 3-factor solution was selected to extract valid, independent features, explaining 54.4% of total variance. Table 3 shows the
three main components and their VARIMAX rotated item loadings.
The ﬁrst factor captured a psychomotor change dimension, with
high loadings on non-interactiveness, retardation and agitation.
Factor 2 represented the anhedonic dimension with high loadings
on anhedonia, low reward responsiveness, low positive affect and
early parental separation. The third factor comprised of negative
affect, neuroticism and early life stress and was labeled as the
negative affect dimension.
Additional analyses revealed that, based on eigenvalue greater
than unity, a solution with 4 principal components should have
been chosen as the ﬁnal model. However, when running this
model, we found that factor 1 (marked by high loadings on noninteractiveness and retardation) and 4 (marked by high loadings of
agitation and early life trauma) consisted of only two variables
with positive intercorrelations (ﬁndings available upon request).
Factors 2 and 3 had similar loadings compared to the solution with
3 principal components. We decided therefore to discharge the
model with 4 principal components, and select the 3-factor
solution, which matched the screeplot and was the most interpretable. Three new factor variables for individual patients were
computed using a weighted calculation. Pearson correlation analyses conﬁrmed that the 3 principal components were not correlated (all ps 40.05). See Fig. 1 to illustrate the relationship
between the three factors.
3.4. Prediction models
The factor variables were related to overall depression severity
and outcome scores. First, we found that pre-treatment HDRS
Table 3
Rotated factor pattern for key values of MDD. Cut-off load is greater than 0.4.
Scale item

Factor 1

Non-interactiveness
Retardation
Agitation
Anhedonia
early parental separation
Positive affect
Reward responsiveness
Negative affect
Neuroticism
Early life stress

0.885
0.741
0.630

Factor 2

Factor 3

0.841
0.565
 0.438
 0.622
0.713
0.660
0.603

Factor 1 represents a psychomotor factor with high loadings on non-interactiveness, retardation and agitation. Factor 2 represents an anhedonia factor, with high
loadings on anhedonia, low reward responsiveness, low positive affect and early
parental separation. Factor 3 represents a negative affect factor, including negative
affect, neuroticism and early life stress.

scores correlated signiﬁcantly with the anhedonia factor (r¼ 0.58,
pr 0.0001) and negative affect factor (r ¼ 0.31, p ¼0.007), but not
with the psychomotor factor (r ¼ 0.09, p 40.5). Next, all three
factor variables were included as independent variables in a
prediction model of pre-treatment HDRS. Stepwise linear regression analysis revealed an overall signiﬁcant effect (F ¼20.86,
po 0.0001), including the anhedonia factor (t¼5.56, p r0.001)
and negative affect factor (t¼1.98, p ¼ 0.05) as predictors of the
HDRS scores at baseline. 36.7% of HDRS variance was accounted for
in the analysis. Second, using logistic regression with stepwise
selection, we included the three factors as independent variables
in two prediction models (one for non-response and one for nonremission). Baseline HDRS score was included as a covariable in
the model for non-remission. Non-remission at 8 weeks was
predicted by the anhedonia factor (OR 9.28, CI 1.85–46.51,
p¼ 0.007), as well as the negative affect factor (OR 5.69, CI 1.19–
27.20, p ¼0.03). The anhedonia factor was the only predictor left in
the model of non-response at 8 weeks (OR 6.00, CI 1.46–24.59,
p¼ 0.01). Follow-up analyses indicated that none of the individual
variables included in the anhedonia and negative affect factors
was predictive of non-response or non-remission on its own,
suggesting that only the combination of the components resulted
in the predictive ability of the two dimensions.

4. Discussion
The ﬁrst aim of the present study was to identify latent factors,
based on variables across different units of analysis, within an
inpatient MDD sample. Second, we examined the clinical validity
of these factors by assessing their relationship with overall
depression severity and their ability to predict clinical outcome.
A principal component analysis revealed three independent latent
factors. Psychomotor change was extracted as the ﬁrst factor,
characterized by non-interactiveness, retardation and agitation.
Factor 2 was labeled as the anhedonia factor, characterized in
descending order by subjective anhedonic experience, blunted
reward responsiveness (as assessed by a laboratory-based reward
task), early parental separation and positive affect. Factor
3 included negative affect, neuroticism and early life stress and
was labeled as the negative affect factor. When evaluating the
clinical validity of the 3 factors, we found that HDRS score at time
of inclusion was predicted by the anhedonia and negative affect
factors. Moreover, the anhedonia factor was a strong predictor of
non-response and non-remission. The negative affect factor predicted non-remission as well.
The emergence of the psychomotor factor was not surprising,
since psychomotor change is commonly associated with MDD,
especially in a melancholic subgroup of MDD and in combination
with a more severe depression and anhedonic symptoms (Lemke
et al., 1999; Taylor and Fink, 2008). However, our ﬁndings showed
that psychomotor change was segregated from anhedonia, suggesting that these two symptoms represented two separate
typologies among the current inpatient depressed sample. In
addition, the psychomotor change factor was not associated with
depression severity at baseline and did not play a signiﬁcant role
in predicting clinical outcome, raising the possibility that psychomotor symptoms are more a state characteristic in MDD (Parker
et al., 2000; Sobin and Sackeim, 1997).
The ﬁnding of the anhedonia factor is in line with and extended
prior reports describing anhedonia as an important dimension
of functioning within the MDD construct (American Psychiatric
Association (A.P.A.), 1994; Fawcett et al., 1983). Proponents of the
dimensional perspective hypothesize that chronic socio-environmental stressors in childhood may induce mild anhedonic-like
behavior at an early age, resulting in a vulnerability to develop
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Fig. 1. 3D scatter plot illustrating the uncorrelated relationship ((all ps40.05)) between the three calculated factor dimensions: Psychomotor (factor 1), anhedonia (factor 2)
and negative affect (factor 3).

MDD in later life (Loas, 1996; Konkle et al., 2003), which may
explain why early parental separation loaded on factor 2. This
is strengthened by the fact that recent ﬁndings have suggested
the involvement of both oxytocinergic and dopaminergic reward
systems as the neurobiological basis of neglect in childhood,
associating behaviors such as anhedonia to the development of
the attachment system in childhood on a neurobiological level
(Strathearn, 2011; Rilling, 2013). Furthermore, increasing neurobiological and behavioural research conﬁrms the association of an
hedonic trait with the conditioned response to reinforcement (or
reward responsiveness) and goal-directed behavior (Keedwell
et al., 2005; Vrieze et al., 2013). In addition, we found that the
anhedonia factor was a strong predictor of depression severity and
outcome after 8 weeks. These ﬁndings validate the common
assumption that depressed subjects with prominent anhedonic
features are more severely depressed and are associated with
worse outcome scores compared to depressed subjects without
these features (Burke et al., 2005; Kasch et al., 2002). Moreover,
the relation with outcome suggests that the factor is potentially a
trait dimension, representing a continuum from normal to pathological dysfunction (Flett et al., 1997), and underline the relevance
of monitoring anhedonia-associated psychopathology in early
stages of treatment to reﬁne the diagnosis of MDD and improve
clinical decision making.
The negative affect factor captured elevation on a continuum of
stress sensitivity in MDD (Hammen, 2005; Wichers et al., 2007).
First, it has been reported that subjects with elevated neuroticism
experience stressful events more negatively and show poorer
coping skills, leading to more emotional reactivity in reaction to
stress (negative affect) as well as increasing a person's vulnerability for the onset of MDD (Kendler et al., 2004). Second, early

life stress (ELS) is known to increase the risk to develop MDD and
it has been hypothesized that ELS may permanently shape neural
circuit development, resulting in increased stress sensitivity in
later life (Wichers et al., 2008). Finally, we found that overall
depression severity at baseline, as well as non-remission was
predicted by the negative affect factor, supporting the dimensional
concept of stress sensitivity. Interestingly, the anhedonia factor
was a much stronger predictor of response and remission scores,
in comparison to negative affect, implying the notion that anhedonia is more a trait characteristic of MDD than the negative affect
factor. This is in support of research stating that improvement of
(more state-like) depressive symptoms is potentially primarily
based on changes in (bio)psychopathology associated with stress
and resilience (Wichers et al., 2012) and in line with the fact that
currently available antidepressants may primarily inﬂuences
resilience-like mechanisms and not anhedonic (trait) characteristics (Geschwind et al., 2011).
Some important limitations of our study should be acknowledged. First, the sample size was relatively modest, particularly for
a study involving principal component analyses. In order to
address this limitation, we balanced the number of patients with
the number of variables included in the statistical analyses;
nevertheless, future studies should evaluate the generalizability
of our ﬁndings. Second, participants were recruited from different
psychiatric wards in an academic hospital. Mood data, such as
depression severity scores ranged broadly and, on average, HDRS
scores at time of inclusion were moderate. Nonetheless, all
participants were diagnosed with MDD by a trained psychiatrist
using DSM-IV criteria. Therefore, this sample represented the
average MDD population seen in a regular clinical practice. Moreover, in light of our research aims, the broad variance of signs and
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symptoms in the patient group beneﬁted our study. Third, it could
be argued that the anhedonia dimension simply reﬂected a
measure of depression severity, as suggested by its role as a
predictor of depression severity and the strong correlation
between HDRS scores at time of inclusion and the anhedonia
dimension. This would make our prediction model of the outcome
measures invalid due to an overlap of the explanatory and
predictive variables. To avoid this issue, baseline HDRS scores
were added as a covariable into the prediction model of remission.
Finally, in our PCA, we included descriptive symptoms (e.g.,
positive and negative affect), functional variables (e.g., reward
responsiveness) and etiological variables (e.g., early parental
separation). Mixing different ‘levels’ of variables may result in a
biased view of the outcome of the PCA. On the other hand, as we
stated before, our approach enabeled us to provide a more
representative measure of each factor variable, compared to other
factor analytic studies. However, it is important to emphasize that
conclusions stemming from this study await future replications,
which will contributed to elucidate the precise components
involved in potential factor variables of MDD.
In spite of the limitations, this study identiﬁed psychomotor
change, anhedonia and negative affect as independent MDD
dimensions of functioning. The effort to deﬁne basic dimensions
of functioning to be studied across multiple units of analysis is a
novel approach and will help in improving integrative understanding of psychopathology for mental illnesses (Insel et al.,
2010). The anhedonia and negative affect factor were both predictors of course and treatment response in MDD, which is an
important addition to the ﬁndings. Identifying reliable predictors
in research may allow for the development of novel and more
personalized interventions. Moreover, in clinical practice, the
ability to predict response and outcome before starting treatment
might enable physicians to identify at-risk individuals and select
complementary treatment options.
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