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A B S T R A C T

Parker and colleagues developed the Sydney Melancholia Prototype Index (SMPI), a 24-item measure to assess a
potential subtype of depression: melancholia. While research supports the validity of the measure, no study has
assessed its psychometric properties. We recruited 1633 participants online, of whom 487 reported a lifetime
period of depressed mood or anhedonia and were administered the SMPI. We conducted confirmatory factor
analyses (CFA) of the SMPI, to assess the proposed fit of the measure. We also conducted exploratory factor
analyses (EFA) to explore the structure implied by the current data. CFA did not support the hypothesized factor
structure of the SMPI, no matter what structure we assumed as primary (i.e., a one factor, two factor, or bifactor
model). An EFA suggested a five-factor solution wherein several items did not appear to co-vary reliably and
other factors captured the severity of melancholic symptoms, negative mood reactivity, positive mood reactivity,
emotionality and family relationships, and early life adversity. The SMPI may not measure a single construct.
Future research should explore the longitudinal association between depression severity, contaminant symp-
toms, positive and negative mood reactivity, and early life experiences.

1. Introduction

Experiences of depressed mood or low positive emotions can range
from states of momentary sadness that anyone would consider non-
disordered, to highly debilitating, chronic, and recurrent clinical con-
ditions (Lorenzo-Luaces, 2015). The most common of the depressive
disorders, major depressive disorder (MDD), is diagnosed if an in-
dividual endorses five symptoms, one of which must be depressed mood
or anhedonia (hereafter both referred to as depressed mood) for at least
two weeks (American Psychiatric Association APA, 2013). The optimal
classification of MDD has been one of the major challenges in the his-
tory of psychiatry (Fried and Nesse, 2015; Lorenzo-Luaces, 2015;
Parker, 2005). Questions include both the optimal differentiation of
MDD from “normal” depressed mood (Wakefield and Schmitz, 2013,
Wakefield and Schmitz, 2013; Wakefield and Schmitz, 2013;
Wakefield et al., 2007) as well as identification of the various patho-
logical states (e.g., subtypes, endophenotypes) likely subsumed under
MDD. These challenges are made all the more pressing by the fact that
depression is a leading cause of disability worldwide as well as arguably
the most widely researched psychiatric diagnosis (Murray et al., 2012).

The longest-standing distinction in the history of thinking on

depression is the differentiation between milder forms of depression,
usually assumed to be psychogenic or triggered by a negative event,
and depression without a cause, “out of the blue,” or untriggered
(Horwitz and Wakefield, 2007; Shorter, 2007). The specific terms used
to reference these depressions have varied but include on one end non-
melancholic, exogenous, or reactive depression and, on the other,
melancholic, endogenous, or psychotic depression. Shorter (2007) put
it succinctly when he said that “the concept of major depression po-
pularized in DSM-III in 1980 is a historical anomaly,” because it mixes
different forms of pathology in a single diagnosis.

In addition to differing by how responsive depression is to external
environmental influence, researchers and clinicians have also prior-
itized specific symptoms for subtyping melancholia, with psychomotor
disturbances (PMDs), usually psychomotor retardation, emerging as a
symptom consistently linked to melancholia (Parker, 2007). Parker and
colleagues have gone so far as to call PMD the chief characteristic of
melancholia, which they highlight as a specific disorder of mood and
motor functioning (Malhi et al., 2005). They propose a tiered model of
depression pathology wherein individuals with non-melancholic de-
pression are a heterogeneous group that encompasses many individuals
who have personality or cognitive vulnerabilities and are reacting
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intensely enough to life stressors to meet MDD criteria (Malhi et al.,
2005; Parker, 2005; Parker, 2007).

1.1. Sydney Melancholia Prototype Index (SMPI)

Parker and colleagues developed a self-reported and clinician-rated
measure, first dubbed the Self-Report of Depressive Experiences
(SERDEX), later renamed the Sydney Melancholia Prototypical Index
(SMPI), to identify melancholia based on prototypical features
(Parker et al., 2010; Parker et al., 2012; Parker et al., 2013;
Parker et al., 2013; Parker et al., 2015; Parker et al., 2019). The SMPI
includes 24 items that are clustered into two sets: the A items, worded
to accord to the melancholic presentation, and the B items, worded to
accord to the non-melancholic presentation. The questions on the SMPI
query PMD, anhedonic symptoms, contextual triggers of depressive
episodes, specific symptoms like food cravings, temperament, as well as
pre-morbid personality and interepisode functioning (see Table 1).

The results of the published tests of the SMPI's validity suggest a

number of differences in distinguishing melancholic and non-melan-
cholic depression (Parker et al., 2010; Parker et al., 2012; Parker et al.,
2013; Parker et al., 2013; Parker et al., 2015; Parker et al., 2019). For
example, in one study, compared to participants with non-melancholic
depression, participants with melancholic depression were more likely
to report that their depressions came “out of the blue” (48 vs. 78%;
Parker et al., 2012). Parker and colleagues have also compared re-
sponse patterns between unipolar melancholic, unipolar non-melan-
cholic, and bipolar depressions (Parker et al., 2013). They generally
found that the pattern of responses for the melancholic patients differed
markedly from the non-melancholic patients, who in turn provided
responses similar to patients with bipolar disorder. SMPI-defined mel-
ancholia also appears to produce differences in clinically relevant
variables including: personality, anxiety comorbidity, and substance
use disorder comorbidity (Parker et al., 2010; Parker et al., 2012;
Parker et al., 2013; Parker et al., 2013; Parker et al., 2015; Parker et al.,
2019).

While the SMPI queries various features of melancholia, a recent
data-driven analysis by Parker et al. (2015) suggests that items on the
scale are differentially predictive of melancholic status. Specifically, a
decision tree combining the anergia symptom and items querying the
degree to which depression occurs as a response to the environment
(e.g., “my depression occurs out of the blue”), can predict whether
individuals are diagnosed as melancholic or non-melancholic
(kappa = 0.74). Thus, responses to the SMPI, specifically the questions
querying reactions to the environment, possibly identify a meaningfully
different subset of individuals with depression.

1.2. Limitations of the SMPI

Despite support for the validity of the SMPI, there are a number of
limitations to the measure and its research base. To our knowledge, no
psychometric data on the structure and reliability of the SMPI have
been reported. As a result, there is no way of knowing how the items are
related to one another and whether they measure one construct or
many. Although a clear structure may be implied from the nature of the
scale and the way it is used, the only data-driven approach to using the
scale suggests that the items capturing (negative) mood reactivity are
the ones primarily distinguishing melancholic and non-melancholic
depression. Moreover, with one recent exception (Parker et al., 2019)
the SMPI has only been administered to clinical populations, usually
those from tertiary clinics. It is well-known that clinical populations are
only representative of a small portion of patients who meet for MDD
(i.e., those with more severe illnesses and who have a perceived need
for help; Lorenzo-Luaces, 2015). To our knowledge, the SMPI has
mainly been used in Australian samples, and it has not been tested in
non-Australian or representative samples. Additionally, the SMPI stu-
dies have accepted binary responses though some of the questions
clearly are best suited for a continuum (e.g., “I have very low energy
and find it extremely hard to get out of bed and going”). Indeed, di-
mensional models have repeatedly shown to be more representative of
psychopathology compared to categorical models (i.e., Markon et al.,
2011).

To address the limitations in the research base on the SMPI, we
administered it to a large sample of individuals who had not been se-
lected based on their clinical status. We also allowed respondents to
answer questions based on a 5-point Likert Scale. Using the data from
the present study, we tested the factor structure of the SMPI and al-
ternative data-driven structures suggested by exploratory factor ana-
lysis.

2. Methods

2.1. Participants

This study was approved by the IRB at the University of New

Table 1
Items in the Sydney Melancholia Prototype Index (SMPI).

Scale A
1. I have very low energy and find it extremely hard to get out of bed and get going.
2. My depressed mood completely prevents me from getting any real pleasure in
life, and normally pleasing or humorous things won't lift my mood- or, at best,
only superficially.

3. My mood and energy levels are worse in the mornings.
4. I completely lose interest in things, including hobbies and activities that I would
usually enjoy when not depressed.

5. I find that I can't look forward to anything in life.
6. In walking and talking, I'm distinctly physically slowed, at times almost feeling
‘paralyzed’ or as if I'm walking through sand.

7. My concentration is distinctly affected and slowed.
8. I tend to lose weight when I'm depressed (and before any antidepressant or other
drugs are commenced).

9. The severity of my depressive episodes appears far worse than would be
expected given the circumstances that may precede them or appear to cause
them.

10. I don't think that my early years were any more difficult - when compared to
most people - in terms of having any major difficulties with parents or bullying.

11. When I'm not depressed my relationships and work performance are generally
good.

12. My depressions can sometimes come ‘out of the blue’ without any particularly
clear reason.

Scale B
1. Even when my depression is severe, I can generally look forward to something
really nice coming up.

2. I find that I become distinctly more irritable and/or angry when I'm depressed.
3. Even when my depression is severe, I can generally be cheered up when people
are really supportive.

4. My mood lifts (even if temporarily) and I can obtain some temporary relief when
something nice happens.

5. If my concentration is affected during a depressive episode, it is usually because I
am worrying too much and have lots of thoughts going through my head
distracting me.

6. I often get (non-medication related) food cravings and/or increased appetite
when I'm depressed.

7. I view myself as generally more inclined than most people to become emotional
about things (regardless of whether I'm depressed or not).

8. Every time I get depressed, I can find some cause that explains the depression to
me.

9. The severity of my depressions can be explained by the type of stressful events
that precede them and the impact that these events have on me given my type of
personality.

10. Even when I'm not depressed, I tend to have some difficulties in dealing with
my partner, family and other relationships.

11. Even when I'm not depressed, I tend to worry more than most people,
particularly when under stress.

12. In childhood and adolescence, I experienced more stressful events and major
difficulties with my parents and others than most people experience.

Note. We allowed respondents to score items on a 5-point scale:
1 = “Completely disagree”; 2 = “Somewhat disagree”; 3 = “Neutral”;
4 = “Somewhat agree”; 5 = “Completely agree”
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Orleans. We recruited participants on Mechanical Turk as part of a
survey on depression and substance use. Our inclusion criteria consisted
of passing reCAPTCHA, passing an attention question that consisted of
being able to read basic English, and completing more than just de-
mographic questions. A total of 1891 participants responded to the
survey after these initial exclusions. An additional 258 participants
were excluded based on their responses to the validity items of the CAT-
PD (Simms et al., 2011) for a total of 1633.

Because the SMPI queries episodes of depression, we asked parti-
cipants whether they ever experienced a period of “sad mood” or if they
“lost interest or pleasure …” for about two weeks. Respondents who
answered affirmatively to that question were administered the SMPI.
This approach captures individuals who would screen positive for a
current or past major depressive episode but also includes those who
have experienced depressed mood on a lower continuum of severity. A
total of 487 participants completed the SMPI, for which we had com-
plete data for 476.

Participants were predominantly male (53%; females=44%, gender
non-binary=0.37%). The majority of the sample was White (76%;
Black/African American = 8.9%, Asian = 6.5%, Biracial = 2.8%,
Other = 1.8%, American Indian = 1%, Native Hawaiian = 0.1%) and
non-Hispanic (89.8%, Hispanic = 8.5%). The demographics of our
sample appeared representative of the U.S. population with participants
from all 50 states and racial demographics that mapped on to census
data. The average age was 35.74 (SD = 10.50, range = 18-92).

2.2. Measures

2.2.1. Sydney Melancholia Prototype Index (SMPI, Parker et al., 2012)
The current study used the self-report SMPI only (see

Supplementary Materials). This 24-item measure includes 12 melan-
cholic and 12 non-melancholic prototypic features. We allowed parti-
cipants to respond to the prompts on a 1-5 scale with 1 indicating that
they “completely disagree” with the characterization of their depressed
mood and 5 indicating that they “completely agree.”

2.2.2. Patient Health Questionnaire (PHQ-9, Kroenke et al., 2001)
The PHQ-9 is a widely used measure for detecting and screening

depression based on the DSM-5 criteria. Participants respond on the
frequency with which they experience symptoms of depression on a 0-3
scale with 0 being “none of the days” and 3 being “all the days.” The
PHQ-9 has been well-established as a reliable and valid measure of
depression severity (Kroenke et al., 2001). Internal consistency in our
sample was .91. A score of 5 is considered mild and a 10 has shown to
maximize sensitivity and specificity for screening for the diagnosis of
depression (Levis et al., 2019).

2.2.3. Generalized Anxiety Disorder Questionnaire (GAD-7; Spitzer et al.,
2006)

The GAD-7 is a 7-item self-report scale developed to assess symp-
toms of GAD. Scores range from 0 to 21, with higher scores indicating
more severe GAD. Participants respond on the frequency with which
they experience symptoms of anxiety on a 0-3 scale with 0 being “none
of the days” and 3 being “all the days.” Research has suggested that the
GAD-7 is a valid screening tool for GAD in a primary care setting and in
the general population (Lowe et al., 2008; Spitzer et al., 2006). Internal
consistency in our sample was .92.

2.2.4. Snaith–Hamilton Pleasure Scale (SHAPS; Snaith et al., 1995)
The SHAPS is a 14-item self-report scale to assess hedonic capacity.

Scores range from 0-14, with higher scores representing more severe
anhedonia. We administered the measure with on a four-point Likert
scale with 1 being “strongly agree” and 4 being “strongly disagree,”
which was dichotomized such that “strongly disagree” and “disagree”
were rescored to “1” and “agree” and “strongly agree” were rescored as
“0,” as is typically done (Franken et al., 2007; Snaith et al., 1995). The

SHAPS has been shown to have good psychometric properties in adult
outpatients with depression (Nakonezny et al., 2010), and in a variety
of clinical and non-clinical populations (Franken et al., 2007). Internal
consistency in our sample was .90.

2.3. Analytic plan

All analyses were conducted using the R programming language.
First, we conduct confirmatory factor analyses (CFAs) of the SMPI.
Although no preliminary data on the factor structure of the SMPI have
been provided, the measure is purported to measure melancholia and
does so by providing two sets of illness features: melancholic and non-
melancholic. Thus, we tested several models. The first simply con-
sidered all SMPI items to reflect a single construct (i.e., melancholia).
The second model was a two-factor model in which the A items were all
allowed to load on to a single construct (“melancholia”) and all the B
items were allowed to load on to another construct (“non-melanch-
olia”). Additionally, a bifactor model where all the items load on to a
general factor (i.e., melancholia) and there are two orthogonal factors
capturing residual variance of the “A items” and of the “B” items, not
captured by the general factor. Finally, we reran the bifactor model,
estimating the correlations of the two group factors (Biderman et al.,
2011).

As setting specific cut-offs for assessing “good” model fit cannot be
generalized across all models (Hu and Bentler, 1999; Marsh et al.,
2004), ranges were used to evaluate model fit (for Root Mean Square
Error of Approximation (RMSEA), .08 is poor, .05 - .07 is acceptable,
and < .05 is excellent; for Comparative Fit Index (CFI) and Tucker
Lewis Index (TLI), < .9 is poor, .9 - .94 is acceptable, and > .95 is
excellent; and for Standardized Root Mean Squared Residual (SRMR),
.09 is poor, .06 - .09 is acceptable, and < .06 is excellent). When the
CFAs did not yield acceptable fit, we conducted an exploratory factor
analysis (EFA). We used parallel analysis, eigen values, and the scree
plots to determine the optimum number of factors to extract. To es-
tablish whether the different factors identified by the EFA were
meaningful, we correlated them to the PHQ-9, GAD-7, and SHAPS.
Given that we did not select a sample of individuals with diagnosed
MDD, we repeated the analyses above for patients who screened posi-
tive for MDD on the PHQ-9.

3. Results

The average GAD-7 score in the full sample who completed the
GAD-7 in its entirety (n = 1523) was 4.41 (SD = 4.98, range 0 - 21),
indicating generalized anxiety symptoms that are mild. Similarly, the
average PHQ-9 score for those who completed that measure in its en-
tirety (n = 1503) was 5.13 (SD = 5.78, range 0 -27), showing a mild
level of depression. The average SHAPS score in our complete sample
(n = 1523) was 2.19 (SD = 2.98, range 0-14), indicating an ability to
experience pleasure that is considered normal. Participants completed
the SMPI if they screened positive to the prompt (“Have you experi-
enced a sad mood that lasts for longer than 2 weeks or an inability to
enjoy the activities you once enjoyed?”), which reduced our sample to
n = 487, with completed SMPI cases n = 476. The mean PHQ-9 score
for the individuals who indicated a lifetime experience of depressed
mood for two weeks was 9.80 (SD = 6.40), which was substantially
higher (Cohen's d = 1.30) than individuals who denied ever being
depressed for two weeks (M = 2.94, SD = 3.85). Of the participants
who reported a lifetime depressed mood for two-weeks, and who
completed the SMPI, roughly half screened positive for MDD on the
PHQ-9 (i.e., PHQ-9 ≥10; n = 216).

3.1. Confirmatory factor analysis

We conducted confirmatory factor analyses in R using the lavaan
package, standardizing latent factors to have a mean of 0 and a variance
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of 1. The first model tested a one-factor solution (e.g., “melancholia).
This model fit the data poorly (χ2 (252) = 1922.29, p < .001,
RMSEA = 0.12 (90% CI = 0.11, 0.12), SRMR = .11, CFI = .46,
TLI = 0.41). Then, we examined a two-factor model whereby all the
“A” items loaded on to one Factor 1 (scale “A”) and all the “B” items
loaded on to a second factor (scale “B”). This model provided slightly
improved fit, but still was a poorly-fitted model (χ2 (251) = 1659.19, p
< .001, RMSEA = 0.11 (90% CI = 0.10, 0.11), SRMR = .11,
CFI = .55, TLI = 0.50). We also explored a bifactor model in which all
items from scale A and scale B loaded on a general factor and items
specific to scale A and B loaded on specific factors for the two groups of
item. This model did not fit the data well either (χ2 (228) = 1231.58, p
< .001, RMSEA = 0.10 (90% CI = 0.09, 0.10), SRMR = .08,
CFI = .68, TLI = 0.61). Next, we estimated another bifactor model, but
allowed the specific factors to covary. This was the best-fitting model
but still did not have adequate fit (χ2 (227) = 1229.22, p < .001,
RMSEA = 0.10 (90% CI = 0.09, 0.10), SRMR = .08, CFI = .68,
TLI = 0.61). Examining modification indices within this last model
suggested that fit could be improved freely estimating the error cov-
ariances of several items which were mirror versions of each other (i.e.,
A10-B12, B8-B9, A12-B9, A6-B8). Of the models we tested, this bifactor
model with corrections fit the data best, (χ2 (223) = 715.59, p < .001,
RMSEA = 0.07 (90% CI = 0.06, 0.07), SRMR = .06, CFI = .84,
TLI = 0.80). Results of factor loadings in the corrected bifactor model
are presented in Table 2. Importantly, even the corrected bifactor
model did not have acceptable model fit by all indices, as evidenced by
low CFI and TLI, though the RMSEA and SRMR values were improved.
Taken together, these data suggest that the SMPI does not comport to a
single-factor structure, at least in the current data.

3.2. Exploratory factor analysis

Given the lack of fit of any of the hypothesized models, we con-
ducted an exploratory factory analysis in R using the GPArotation
package to examine the factor structure and reliability of the SMPI.
Parallel analyses revealed that a seven-factor model fit the data some-
what well (RMSEA = .05 [.04, .05], TLI = .91, mean item

Table 2
Factor loadings for confirmatory factor analysis of the Sydney Melancholia Prototype Index, bifactor solution (n = 476).

General factor SA~ and SB~
Estimate Standard error z-value P Estimate (SA) Standard error z-value P

A1 0.30 0.06 4.98 0.00 0.74 0.06 13.16 0.00
A2 0.53 0.06 9.56 0.00 0.66 0.05 12.86 0.00
A3 0.22 0.07 3.16 0.00 0.41 0.07 5.83 0.00
A4 0.50 0.06 9.14 0.00 0.68 0.05 13.68 0.00
A5 0.67 0.06 11.76 0.00 0.56 0.05 10.44 0.00
A6 0.25 0.07 3.85 0.00 0.56 0.07 8.45 0.00
A7 0.32 0.06 5.02 00 0.56 0.06 8.77 0.00
A8 0.08 0.07 1.18 0.24 0.25 0.08 3.32 0.00
A9 0.52 0.06 8.73 0.00 0.45 0.06 7.58 0.00
A10 -0.23 0.07 -3.18 0.00 0.17 0.06 2.95 0.00
A11 -0.30 0.06 -5.40 0.00 0.21 0.06 3.64 0.00
A12 0.53 0.07 8.09 0.00 0.10 0.07 1.49 0.14

Estimate (SB)

B1 -0.86 0.06 -13.97 0.00 0.45 0.07 6.07 0.00
B2 0.18 0.06 2.91 0.00 0.25 0.06 3.95 0.00
B3 -0.80 0.06 -12.73 0.00 0.50 0.07 6.93 0.00
B4 -0.62 0.06 -10.39 0.00 0.46 0.06 7.29 0.00
B5 -0.06 0.07 -0.85 0.40 0.48 0.06 8.03 0.00
B6 0.17 0.08 2.13 0.03 0.33 0.08 4.20 0.00
B7 0.22 0.08 2.91 0.00 0.55 0.07 7.78 0.00
B8 -0.54 0.07 -8.28 0.00 0.17 0.07 2.33 0.02
B9 -0.39 0.07 -5.89 0.00 0.36 0.07 5.31 0.00
B10 0.60 0.07 8.78 0.00 0.43 0.07 5.96 0.00
B11 0.68 0.08 8.15 0.00 0.83 0.08 10.29 0.00
B12 0.25 0.08 3.33 0.00 0.30 0.06 5.19 0.00

Table 3
Exploratory factor analysis, seven-factor and five-factor solutions (n = 476).

Model χ2 Df χ2 diff TLI RMSEA RMSR BIC

Five-factor 410.72*** 166 0.85 0.06 [0.05,
0.07]

0.04 -579.82

Seven-factor 167.43* 129 243.29 0.91 0.05 [0.05,
0.05]

0.02 -543.28

Factor loadings: five-factor model
Factor 1
“Melancholia
Severity”

Factor 2
“Reactive
Depression”

Factor 3
“Positive
Mood
Reactivity”

Factor 4 “Family
Relationships/
Emotionality”

Factor 5
“Early
Years”

A1 0.72
A2 0.63
A3 0.35
A4 0.70
A5 0.53
A6 0.52
A7 0.54
A8
A9 0.48
A10 0.91
A11 0.39
A12 -0.52
B1 0.63
B2
B3 0.60
B4 0.58
B5 0.32
B6 0.33
B7 0.34
B8 0.85
B9 0.79
B10 0.56
B11 0.83
B12 -0.73
R2 12% 8% 7% 6% 6%

*** = p < .001, * = p < .05, df = degrees of freedom, TLI = Tucker Lewis
Index, RMSR = root mean square of residuals; RMSEA = root mean square
error of approximation; BIC = Bayesian information criterion.

L. Lorenzo-Luaces, et al. Psychiatry Research 293 (2020) 113410

4



complexity = 1.7), as did a five-factor model (RMSEA = .06 [.05, .07],
TLI = .85, mean item complexity = 1.6). Only three factors had ei-
genvalues higher than one, but they did not produce an interpretable
solution in that multiple items loaded on to more than one factor.
Considering, interpretability of item loadings, the results of the parallel
analysis, the scree plot, and the eigenvalues, we chose the more par-
simonious but interpretable five-factor model.

The five-factor solution, using a .3 cutoff for each loading, is shown
on Table 3. Factor 1 appears to be composed of items capturing “mel-
ancholic symptom severity,” particularly symptoms of anhedonia and
hopelessness. Factor 2 appeared to reflect items capturing “reactive
depression,” or the extent to which depression occurs in relation to
stressors. We dubbed Factor 3 “positive mood reactivity,” as the items
contained in the factor related to being able to be cheered up, or mood
lifting with positive experiences. Factor 4 captured general emotion-
ality including anxiety and emotional instability and also family rela-
tions (“Family Relationships/Emotionality”). The final, Factor 5 (“Early
years”) was only comprised of two items asking about early life ex-
periences.

3.3. Concurrent validity

We examined the correlations between the five factors from EFA
model and PHQ-9 (“depression”), GAD-7 (“anxiety”), and SHAPS
(“anhedonia”). In our sample, anxiety and anhedonia were moderately
correlated (r = .32, 95% CI [.24, .40], p < .001), as were anhedonia
and depression (r = .45, 95% CI [.37, .52], p < .001), and depression
and anxiety were highly correlated (r = .73, 95% CI [.68, .77], p <
.001). The melancholia severity factor (Factor 1) had a moderately
strong relationship with depression (r = .42, 95% CI [.35, .49], p <
.001), which was weaker with GAD (r = .30, 95% CI [.22, 38], p <
.001) and anhedonia (r = .20, 95% CI [.11, .28], p < .001). The re-
active depression factor (Factor 2) was similarly related to anhedonia
(r = -.28, 95% CI [-.36, -.19], p < .001), GAD (r = -.14, 95% CI [-.23,
-.05], p < .01), and depression (r = -.26, 95% CI [-.34, -.17], p <
.001). The positive mood reactivity factor (Factor 3) showed the
strongest relationship with anhedonia (r = -.34, 95% CI [-.42, -.26], p
< .001), and was weakly correlated with anxiety (r = -.15, 95% CI
[-.24, -.07], p < .001), and depression (r = -.24, 95% CI [-.32, -.15], p
< .001). Our factor capturing emotionality, emotional instability, and
family relationships (Factor 4), was most closely related to GAD
(r = .58, 95% CI [.52, .64], p < .001), but also moderately correlated
with depression (r= .46, 95% CI [.39, .53], p< .001), and weakly with
anhedonia (r= .21, 95% CI [.12, .30], p< .001). Lastly, the early years
factor (Factor 5) was weakly related to depression (r = -.10, 95% CI
[-.19, -.01], p < .05) and GAD (r = -.13, 95% CI [-.22, -.04], p < .01),
and not significantly related to anhedonia (r = -.02, 95% CI [-.11, .07],
p = .62).

3.4. SMPI structure in depressed participants

Given that the current analysis was conducted on a sample that was
not diagnosed with a depressive disorder, we re-ran all analyses using
participants who screened positive for depression as per the PHQ-9 (i.e.,
PHQ-9 ≥10), n = 216. CFA results remained largely unchanged. A one
factor solution fit the data poorly (χ2 (252) = 996.39, p < .001,
RMSEA = 0.12 (90% CI = 0.11, 0.13), SRMR = .12, CFI = .37,
TLI = 0.31). A two-factor model also fit the data poorly χ2

(251) = 888.65, p < .001, RMSEA = 0.11 (90% CI = 0.10, 0.12),
SRMR = .11, CFI = .46, TLI = 0.41). We continued testing the same
CFAs as above, and found no changes in our more depressed sample,
with the corrected bifactor model remaining the best fitting model χ2

(223) = 481.72, p < .001, RMSEA = 0.07 (90% CI = 0.06, 0.08),
SRMR = .07, CFI = .78, TLI = 0.73, see Table 4.

The EFA results suggest that a nine-factor solution fit the data best,
(RMSEA = .05 [.02, .06], TLI = .91, mean item complexity = 2), with

factor loadings ranging from .31 to .89. The nine-factor solution did not
aid in making sense of the SMPI conceptually. A five-factor solution
showed a similar pattern as in the unrestricted, full sample
(RMSEA = .07 [.05, .08], TLI = .77, mean item complexity = 1.7),
with factor loadings ranging from .32 to .86, and items 3 and 11 from
scale “A” and items 5 and 10 from scale “B” loading onto none of the
factors (see Table 5). Overall, the results did not change dramatically,
indicating that even in a more severely depressed sample, the items do
not appear to load on to each other as a single factor.

4. Discussion

We undertook what is, to our knowledge, the first published analysis
of the psychometric properties of the SMPI, which was designed as a
measure of the melancholic presentation of depression (Parker et al.,
2010; Parker et al., 2012; Parker et al., 2013; Parker et al., 2013;
Parker et al., 2015; Parker et al., 2019). Rather than measuring a single
dimension of melancholia, or the constructs of reactive vs. melancholic
depression, the SMPI appears to assess overall severity of depressive
symptoms, especially anhedonia and hopeless, environmental triggers
to depression, positive mood reactivity, general mood instability, and
early life experiences. The measure also includes various items that do
not appear to co-vary with each other or the rest of the scale. These
items measure the presence of depression-associated irritability and
weight-loss during times of depression. It is important to note, and
underscore, that lack of unidimensionality or items that do not co-vary
do not necessarily diminish the validity of a scale (Fried, 2020). Thus,
our results should not be taken to undermine the data which support
the validity of the SMPI (Parker et al., 2010; Parker et al., 2012;
Parker et al., 2013; Parker et al., 2013; Parker et al., 2015; Parker et al.,
2019). Instead, the lack of unidimensional factor structure of the
measure raises questions about the exact nature of melancholic afflic-
tions, at least as measured by the SMPI.

Before interpreting the current results, it is important to consider
several limitations of the current sample. First, we surveyed

Table 4
Sensitivity analyses, confirmatory factor analysis factor loadings for bifactor
corrected solution (n = 216).

General
factor

SA~ and SB~

Estimate SE z-value p Estimate (SA) SE z-value P

A1 -0.09 0.10 -0.86 0.39 0.66 0.07 8.93 0.00
A2 -0.44 0.09 -4.84 0.00 0.58 0.08 7.39 0.00
A3 -0.22 0.11 -2.09 0.04 0.36 0.10 3.52 0.00
A4 -0.31 0.09 -3.33 0.00 0.60 0.07 8.28 0.00
A5 -0.50 0.08 -6.31 0.00 0.39 0.08 4.62 0.00
A6 -0.09 0.12 -0.70 0.48 0.67 0.10 6.64 0.00
A7 -0.07 0.11 -0.62 0.54 0.60 0.09 7.03 0.00
A8 -0.01 0.11 -0.05 0.96 0.16 0.11 1.48 0.14
A9 -0.06 0.10 -0.59 0.56 0.56 0.09 6.43 0.00
A10 0.23 0.11 2.09 0.04 0.05 0.09 0.53 0.59
A11 0.25 0.08 3.05 0.00 0.18 0.09 2.03 0.04
A12 -0.07 0.10 -0.67 0.50 0.28 0.10 2.94 0.00

Estimate (SB)

B1 0.88 0.08 11.23 0.00 0.12 0.16 0.73 0.47
B2 0.06 0.13 0.48 0.63 -0.57 0.10 -5.46 0.00
B3 0.88 0.08 10.51 0.00 0.23 0.16 1.42 0.16
B4 0.65 0.08 8.49 0.00 -0.01 0.13 -0.07 0.95
B5 0.21 0.10 2.11 0.04 -0.31 0.10 -3.03 0.00
B6 0.15 0.13 1.12 0.26 -0.41 0.13 -3.18 0.00
B7 0.30 0.15 2.04 0.04 0.67 0.13 -5.31 0.00
B8 0.38 0.10 3.92 0.00 -0.07 0.12 -0.58 0.56
B9 0.40 0.10 4.12 0.00 -0.15 0.12 -1.22 0.22
B10 -0.22 0.10 -2.24 0.03 -0.29 0.10 -2.80 0.01
B11 -0.00 0.12 -0.02 0.99 -0.58 0.09 -6.26 0.00
B12 -01 0.11 0.13 0.90 -0.20 0.10 -2.00 0.05
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participants on Amazon's Mechanical Turk. There are concerns about
the quality of the data from these samples related to inattention and the
presence of automated respondents (“bots”; Kennedy et al., 2018). Prior
studies of the SMPI include a clinician-administered version of the
questions, which was not possible in our sample. Some items assessed
by the SMPI, may be better measured by methods other than self-report.
In addition, we opted to measure the responses to the SMPI on a di-
mensional rather than categorical scale. The original SMPI was cate-
gorical indicating the presence or absence of specific features. It is
possible that the items are best thought of as binary indicators, and our
results would have been different if we had presented participants with
a different response format. Although this is an empirical question, to
date most psychological and psychometric suggests psychological con-
structs are best represented on a continuum (e.g, Brown and Barlow,
2005; Kessler et al., 2003; Kraemer et al., 2004; Markon et al., 2011) .
Finally, it is possible that our results differ because our sample is not
drawn from a tertiary clinic and not Australian. Additional replication
in a variety of clinical and subclinical samples is recommended.

While the nature of the current sample may be a source of concern,
MTurk workers are at least as attentive or more attentive than other
community samples (e.g., college students; Hauser and Schwarz, 2015).
Additionally, we employed various checks for attention. Levels of de-
pression severity are relatively well-represented on MTurk (Ophir et al.,
2019), and were so in our sample. Moreover, the factor structure we
observed from our EFA yielded a sensible result and we obtained rea-
sonable correlations between measures. Several strengths of the study
also bear highlighting. First, we performed the first analysis of the
factor structure of the SMPI. Additionally, we undertook this analysis in
a relatively large sample. We went beyond prior reports to study re-
sponses to the SMPI across the range of depression severity. Moreover,
we allowed participants to rate their responses on a dimensional scale,
which probably does a better job of capturing the specific constructs

(e.g., being more emotional than the average person).
One implication of the current findings may be that if there is va-

lidity to the concept of melancholia, its associated features may need to
be reconceptualized. Some items, like those capturing depression-as-
sociated irritability and weight loss, worry-related concentration diffi-
culties, and good relationship/work functioning are included on the
measure under the assumption that individuals with melancholia gen-
erally have good interepisode functioning but when depressed their
depressions are so severe and pervasive that they lose interest in all
things (Parker, 2005). The stereotypical view of reactive/non-melan-
cholic depression is that individuals have more general vulnerability to
negative affectivity (i.e., including to worry and irritability) that may
interact with negative life events to produce depression. It is likely,
however, that the tendency to become depressed, even severely de-
pressed, co-varies with other negative emotions like worry or irrit-
ability, as analyses of the structure of psychopathology have suggested
(Kotov et al., 2017). If anything, anxious depression and irritable de-
pression both seem to be related to more severe presentations than non-
anxious or non-irritable depression (Benazzi and Akiskal, 2005;
Fava et al., 2004). Accordingly, it does not seem promising to con-
jecture that there is a subtype of depression that is very severe but less
likely to be associated with irritability or worry and another subtype
that is milder yet happens to co-vary with worry and irritability. In
other words, endogenous, psychotic, or melancholic depressions likely
have high rates of worry and irritability.

In a prior study, Parker et al. (2015) had reported that items cap-
turing the extent to which depression occurs as a response to the en-
vironment, along with an item capturing anergia, could be used to di-
agnose melancholia without referencing other SMPI items. Here, we
found that the anergia item loaded on to a factor capturing overall
symptom severity while the items representing the extent to which
depression was “reactive” to the environment loaded on to a single

Table 5
Sensitivity analyses, exploratory factor analysis, nine-factor and five-factor solutions (n = 216).

Model χ2 Df χ2 diff TLI RMSEA RMSR BIC

Five-factor 281.11*** 166 0.77 0.07 [0.05,
0.08]

0.05 -576.17

Nine-factor 71.74, ns 96 209.37 0.91 0.05 [0.02,
0.06]

0.02 -384.92

Factor loadings: five-factor model
Factor 1 “Melancholia Severity” Factor 2 “Reactive Depression” Factor 3 “Positive Mood Reactivity” Factor 4 “Early Years” Factor 5 “Appetite”

A1 0.59
A2 0.52 -0.43
A3
A4 0.59
A5 0.34 -0.48
A6 0.48
A7 0.51
A8 -0.48
A9 0.51
A10 -0.78
A11
A12 -0.68
B1 0.67
B2 0.32
B3 0.65
B4 0.56
B5
B6 0.79
B7 0.36
B8 0.73
B9 0.66
B10
B11 0.34
B12 0.86

*** = p< .001, ns= not significant, df = degrees of freedom, TLI = Tucker Lewis Index, RMSR = root mean square of residuals; RMSEA = root mean square error
of approximation; BIC = Bayesian information criterion.
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factor. Horwitz and Wakefield (2007) conceptualized the endogenous
activation of depressed mood can be conceptualized as a maladaptive
activation of naturally evolved loss responses. However, most (93%)
individuals who meet the criteria for MDD report the occurrence of a
stressor before the start of their episode (Wakefield et al., 2007). Thus,
“true” endogenous depression (i.e., occurring completely “out of the
blue”) is extremely uncommon. Severely depressed mood in response to
minor or no stress may represent either a sequelae of recurrent de-
pression (“stress sensitization”) or may happen in a small subgroup of
people vulnerable to highly recurrent and endogenous depression
(Monroe et al., 2019). An interesting pattern we observed was a dis-
tinction between positive mood reactivity (e.g., “even when I am de-
pressed I can generally be cheered up”) and negative mood reactivity
(i.e., perceiving one's depression has external causal triggers). This is
consistent with current conceptualizations of the Research Domain
Criteria (RDoC), which places negative affect and positive affect as
belonging to two different brain systems (Sanislow et al., 2010).

Although the concept of melancholia is rather old (Parker, 2000,
2005; Parker et al., 2010), it is by no means the ne plus ultra of de-
pression subtypes. For starters, adding melancholic symptoms to the
symptoms of depression may increase heterogeneity. Fried et al. (2020)
estimated that there 10,377 ways to qualify for a diagnosis of major
depression, but up to 341,737 to qualify for depression and the mel-
ancholic subtype. Additionally, there is limited evidence (Weitz et al.,
2015) that melancholia predicts overall depression outcomes or that it
predicts differential response to interventions (but, see Parker et al.,
2013a). More progress may be made by exploring the different features
that make up the construct of melancholia. For these purposes, we re-
commend further study of the SMPI. Indeed, melacholia as a construct
is likely more complicated than a single underlying factor. Among the
symptoms and features that are found in the SMPI, those capturing
psychomotor disturbances and anhedonia appear to be well-supported
as potential endophenotypes of depression (Webb et al., 2016). Given
our findings with regard to the fit of the reactive depression factor,
future research should explore whether the extent the degree of nega-
tive mood reactivity in response to environmental triggers are a
meaningful marker of psychopathology. Future work should also ex-
amine longitudinal associations between depression severity, con-
taminant symptoms, positive and negative mood reactivity, and early
life experiences.
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