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A B S T R A C T

During the period extending from 1780 to 1880, the conceptualization of melancholia changed from an in-
tellectual to a mood model. The modern view of depression, based on Kraepelinian dualism, has reflected
changes in opinion on psychiatric taxonomy of individual melancholia. From the point of view of an “operational
revolution,” the diagnostic criteria for major depressive disorder in the Diagnostic and Statistical Manual of
Mental Disorders, 3rd edition (DSM-III) were based on a neoKraepelinian approach rooted in disease essenti-
alism. In the revision process from the DSM-IV to the DSM-5, a combined dimensional and categorial approach
was used. In the DSM-5, the diagnostic criteria for major depressive disorder are polythetic and operational in
approach reflecting the heterogeneity of major depressive disorder. Although 227 different symptom combi-
nations fulfilling the diagnostic criteria for major depressive disorder can be theoretically calculated, certain
symptom combinations are more prevalent than others in real clinical situations. The heterogeneity of these
operational criteria for major depressive disorder have been criticized in a manner informed by the
Wittgensteinian analogy of the language game. Herein, our network analysis proposes a novel perspective on the
psychopathology of major depressive disorder. The novel approach suggested here may lay the foundation for a
redefinition of the traditional taxonomy of depression.

1. Introduction

Major depressive disorder is currently diagnosed by taking a poly-
thetic and operational approach (Park and Kim 2018; Park and Kim,
2019a, b; Park 2020). A categorical approach is based on disease es-
sentialism, whereby all cases of major depressive disorder are cate-
gorized by shared common neurobiological mechanisms (Roseman and
Nasti 2012). The current diagnostic criteria for major depressive dis-
order have been found to be limited in the clinical setting. Most of all,
many subtypes of major depressive disorder have been described due to
the inevitable heterogeneity of the diagnostic criteria (Østergaard et al.
2011; Zimmerman et al. 2015). In terms of biological approaches to
major depressive disorder subtyping, however, only the amplitude of
weight gain or loss has been highlighted (Bejers et al. 2019; Simmons
et al. 2016). Although neuroticism, morning cortisol, frontal asymmetry
of cortical electrical activity, reward learning, and biases of attention
and memory have been proposed as endophenotypes for depression
(Goldstein and Klein 2014), evidence for these has been quite incon-
sistent. Additionally, in initial field trials, the interrater reliability for
the Diagnostic and Statistical Manual of Mental Disorder, 5th edition

(DSM-5) diagnostic criteria for major depressive disorder have been
considered questionable (Freedman et al. 2013). Thus, an alternative
approach that overcomes the limitations of current diagnostic criteria
for major depressive disorder is in order. In the current work we outline
a brief history from melancholia to depression, describe the hetero-
geneity of the current operational diagnosis of major depressive dis-
order, and highlight network analysis findings for major depressive
disorder, in order to inform the Research Domain Criteria (RDoC) for an
alternative model for major depressive disorder.

2. Brief history from melancholia to depression

The concept of melancholia had already been formulated based on
faculty psychology and comprehensibility during the century starting
from 1780, before a modern view of depression was established in the
late 18th century (Kendler 2020; Telles-Correia and Marques 2015;
Radden 2003). Faculty psychology defined cognition, affect, and voli-
tion as basic capacities of the mind. Kendler (2020) proposed dividing
the century from 1780 to 1880 into three phases based on changes in
the conceptualization of melancholia. In phase 1, from 1780 to 1830,
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based on the writings of Cullen (1780), Pinel (1801), and Esquirol
(1838), melancholia was mainly considered a disorder of intellect often
accompanied by sadness. However, in phase 1, sadness was not re-
garded as a core characteristic of melancholia. In phase 2, from 1850 to
1860, based on the writings of Guislain (1852) and Bucknill and Tuke
(1858), melancholia without delusions was mainly considered a dis-
order not of intellect but rather of mood, in accordance with the
paradigm shift. In phase 3, from 1860 to 1880, in the writings of
Griesinger (1861), Sankey (1884), Maudsley (1867), Krafft-Ebing
(1903), and Kraepelin (1883), the cause of delusional melancholia was
considered to be brain-based psychiatry. Since melancholia was mainly
considered a disorder of mood, delusions were presumed not to be an
independent disorder, but an emerging feature aligned with abnormal
mood. A brief history of the period from 1780 to 1880 reflects a tran-
sition from an intellectual model to a mood model of melancholia. It
also demonstrates a discrepancy between bottom-up clinical studies and
top-down theories of faculty psychology. It has been speculated that a
more complex pathway mediates the interrelationship between noso-
logical categories and patient observation (Berrios 1984; Berrios 1987;
Kendler 2020).

A modern view of depression may be mainly affected by Kraepelin's
conceptualization of involutional melancholia (Kendler and Engstrom
2020). In the 6th edition of his textbook (1899), involutional mel-
ancholia was considered an independent involutional disorder, but not
a part of manic-depressive insanity. Involutional melancholia was
characterized predominantly by anxiety, psychomotor agitation, the
typical course of a single depressive episode, and a substantially poor
outcome, whereas manic-depressive insanity was characterized pre-
dominantly by sadness, psychomotor inhibition, recurrent episodes of
depression, mania, and mixed states, and uniform full recovery. How-
ever, in the 8th edition of his textbook (1990), an incorporation of in-
volutional melancholia into manic-depressive illness was newly pro-
posed. It was speculated that Kraepelin changed public opinion on the
definition of involutional melancholia, since a monograph writing by
Dreyfus (1907) had demonstrated the blurred distinction between in-
volutional melancholia and manic-depressive insanity in light of clin-
ical descriptions, differences from other disorders, and follow-up stu-
dies.

The conceptual change from melancholia to depression was in-
troduced in the operational diagnostic system (i.e., DSM) as follows
(Kang and Kim 2014; Kendler 2013). In the DSM-I (American
Psychiatric Association 1952), involutional psychotic reactions were
defined separately from manic depressive reactions, since it was
speculated that involutional psychotic reactions could result from so-
matic causes, whereas manic depressive reactions could result from
psychogenic or non-organic causes. This distinction between involu-
tional psychotic reactions and manic depressive reactions was partly
inconsistent with the Kraepelinian change in opinion on the blurred
differentiation between involutional melancholia and manic-depressive
insanity. In the DSM-II (American Psychiatric Association 1968), the
distinction between involutional psychotic reactions and manic de-
pressive reactions persisted. However, it also presented a debate with
regard to whether or not involutional psychotic reactions and manic
depressive reactions were distinct. In the DSM-III (American Psychiatric
Association 1980), an empirical trend based on the neoKraepelinian
approach rather than psychoanalytic theory was emphasized. Thus, a
diagnosis of melancholia based on psychiatric nosology and taxonomy
was rejected. In addition, involutional psychotic reactions and unipolar
depression were incorporated into major depressive disorder. Further-
more, major depressive disorder was newly introduced as an affective
disorder. The DSM-III was mainly influenced by an “operational re-
volution,” based on an ideal for a high degree of objectivity and evi-
dence-based psychiatry (Parnas and Bovet 2015; Shorter 2013). Thus,
in the DSM-III, a diagnosis of major depressive disorder was oper-
ationally defined by symptom criteria, including dysphoric mood, loss
of interest or pleasure, poor or increased appetite, insomnia or

hyposomnia, psychomotor agitation or retardation, loss of energy,
feelings of worthlessness, decreased concentration, and suicidal idea-
tions or attempts (American Psychiatric Association 1980).

3. Major depressive disorder from DSM-IV to DSM-5

The DSM-IV (American Psychiatric Association 1994) also followed
the empirical trend based on a neoKraepelinian approach. Since disease
essentialism highlighted the concept of cases of a diagnostic category
having common biological underpinnings, it was considered to be the
main theoretical framework to define diagnostic criteria for DSM-IV.
Steven E. Hyman (2011), who had previously been the president of the
National Institute of Mental Health (NIMH), seriously criticized the
disease essentialism of DSM-IV as follows: “The problem is that the DSM
has been launched into under-researched waters, and this has been
accepted in an unquestioning way.” A DSM-5 task force was created
aimed at focusing on the paradigm shift from a categorical classification
system to a dimensional classification system in psychiatric diagnoses
in order to transcend the limitations of DSM-IV, encourage a research
agenda that extended beyond disease essentialism, and adapt an etio-
logically and pathophysiologically based diagnostic system (Adam
2013). However, a “grand ambition” about a dimensional classification
system was furiously resisted by categorical approach-insisting scholars
such as Allan Frances, former chair of the DSM-IV task force, in the
DSM-5 revision process (Whooley and Horwitz 2013). The purpose of
the DSM-5 task force was to subtly move towards “bridging the gap
between an etiology-based symptomatology and an identifiable pa-
thophysiological etiology” (Kupfer and Regier 2011). In the DSM-5
(American Psychiatric Association 2013), the diagnostic criteria for
major depressive disorder have been changed according to the fol-
lowing.

First, the dichotomization of mood disorders into bipolar disorders
and depressive disorders has been newly presented (Uher et al., 2012).
It is speculated that the dichotomization into bipolar and depressive
disorders may be partly inconsistent with the theoretical framework of
the Kraepelinian dualism, which consisted of two main disease entities,
dementia praecox (chronic psychosis) and manic depressive insanity
(recurrent mood illness with psychosis). Thus, depressive disorders
have been conceptualized as a disease entity distinct from bipolar dis-
orders in the realm of affective disorders (Park and Kim, 2019a, b).

Second, the diagnostic threshold of major depressive disorder in
DSM-5 has been lowered relative to the threshold in DSM-IV.
“Hopelessness” has been newly defined as a subjective descriptor of
depressed mood and “bereavement exclusion” has been eliminated
from the diagnostic criteria. “Hopelessness,” which denotes a cognitive
attitude of pessimism, is partly consistent with a “black and pessimistic
view of the future” (Uher et al., 2012; Park and Kim, 2019b) in the
diagnostic criteria for a depressive episode in the International Classi-
fication of Disease, 10th revision (ICD-10) (World Health Organization
1992). An elimination of the “bereavement exclusion” item has been
partly supported, since bereavement-related major depressive episodes
have not been shown to differ significantly from any other context-re-
lated major depressive episodes in terms of their genetic or clinical
characteristics (Zisook et al. 2012). In addition, in the longitudinal 2-
wave Epidemiologic Catchment Area Study, the general distress
symptoms of uncomplicated major depressive disorder have not been
significantly distinctive from non-pathological intense sadness. Because
the “bereavement exclusion” item was eliminated, the boundary be-
tween major depressive disorder and non-pathological sadness has been
partly blurred. Furthermore, persistent complex bereavement disorder
has been newly included as an example of conditions targeted for fur-
ther study in the emerging measures and models of the DSM-5. Thus,
the elimination of the “bereavement exclusion” item has been criticized
as being reflective of the medicalization of normal grief reactions
(Bandini, 2015; Moller et al. 2015).

Third, the transdiagnostic specifiers, including “with psychotic
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features,” “with mixed features,” and “with anxious features”, have
been adapted in DSM-5 to indicate quantitative rather than qualitative
overlapping symptoms of major depressive disorder in relation to
schizophrenia, bipolar disorder, and anxiety disorder, respectively. In
DSM-IV, the specifier “with psychotic features” was coded only in se-
vere major depressive disorder in terms of the “severity-psychosis hy-
pothesis” that highlighted psychotic symptoms seen as factors depen-
dent on the severity of major depressive disorder. However, due to the
rejection of the “severity-psychosis hypothesis” per several studies
(Østergaard et al. 2012), DSM-5 (American Psychiatric Association
2013) coding for the specifier “with psychotic features” has been al-
lowed not only in severe major depressive disorder but also in dys-
thymic disorder and mild and moderate major depressive disorder. In
addition, since it is speculated that “mood-congruence” has not been
proportionally correlated with the prevalence of the specifier “psy-
chotic features” presented in depressive disorders, the preponderance of
the specifier “mood-congruent psychotic features” over the specifier
“mood-incongruent psychotic features” has been eliminated in the
DSM-5 (Park and Choi 2017). Furthermore, “mixed episode” has been
replaced by the specifier “mixed features” in the DSM-5. While the
conceptualization of “mixed episode” in the DSM-IV was based on a
categorical approach, the specifier “with mixed features” has been de-
fined from a dimensional approach. In terms of major depressive dis-
order, the specifier “mixed features” can be coded by the presence of at
least three from among the seven hypomanic symptoms, including
elevated mood, inflated self-esteem, pressured speech, racing thoughts,
goal-directed activity, involvement in risky activities, and a decreased
need for sleep (Park and Kim, 2019b). However, it has been proposed
that mixed depression is a distinctive condition in a field of mood
disorders. Furthermore, one study has noted that hypomanic expansive
symptoms in mixed depression have rarely been reported and thus, an
argument about the specifier “with mixed features” has been put forth
(Park 2018). Indeed, Koukopoulos and Sani (2014) have insisted that
the specifer “with mixed features” should be replaced by agitated de-
pression, which is defined by symptoms such as psychomotor agitation,
mood lability, and irritability, among others. It has been shown that, as
compared to major depressive disorder, mixed depression is char-
acterized by greater frequencies of suicidal ideation and suicidal at-
tempts, comorbidity with anxiety disorders, use of antipsychotics, and
treatment costs.

In summary, in the revision from the DSM-IV to the DSM-5, the
potential lowering of the diagnostic threshold for major depressive
disorder and the new adaptations of certain trans-diagnostic specifiers,
including “with psychotic features,” “with mixed features,” and “with
anxious features”, into depressive disorders may contribute to the
blurring and/or potential expansion of the diagnostic boundary of
major depressive disorder in relation to non-pathological sadness and
other psychiatric diagnoses (i.e., schizophrenia, bipolar disorder, an-
xiety disorder).

4. Heterogeneity of the operational criteria for major depressive
disorder

According to the concept of Renyi heterogeneity, the measured
heterogeneity of a system stems from the measurement of the system
itself. Thus, the heterogeneity inherent in major depressive disorder is
dependent on its diagnostic criteria. Before the release of the DSM-5, a
simpler definition of major depressive disorder was proposed by
Zimmerman et al. (2010), whereby the presence of three or more
symptoms inclusive of low mood, loss of interest, guilt or worthlessness,
impaired concentration or indecisiveness, and death wishes or suicidal
thoughts, along with at least a low mood or loss of interest, would be
sufficient for a diagnosis. Thus, a favorable concordance rate between a
simpler definition of major depressive disorder and DSM-IV diagnostic
criteria for major depressive disorder has been repeatedly reported
(Zimmerman et al. 2011). However, a simpler definition of major

depressive disorder has not been adopted in the DSM-5 revision process.
Most of the operational criteria for major depressive disorder have re-
mained the same from the DSM-IV to DSM-5.

In the DSM-5 (American Psychiatric Association 2013), operational
criteria for major depressive disorder consist of (i) depressed mood, (ii)
diminished interest or pleasure, (iii) weight loss or weight gain, (iv)
insomnia or hypersomnia, (v) psychomotor agitation or retardation,
(vi) fatigue or loss of energy, (vii) feelings of worthlessness or excessive
guilt, (viii) diminished concentration or indecisiveness, and (ix) death
wish or suicidal ideation. An operational diagnosis of major depressive
disorder is defined as the presence of five or more symptoms alongside
the presence of at least depressed mood or diminished interest or
pleasure. Thus, using the binomial coefficient reflecting the number of
subsets of k drawing from n distinguishable objects without replace-
ment and disregarding order, the number of different symptom com-
binations fulfilling the DSM-5 diagnostic criteria for major depressive
disorder has been calculated. Two hundred twenty-seven different
symptom combinations can be estimated to fulfill the diagnostic criteria
for major depressive disorder (Østergaard et al. 2011). However, in real
clinical situations, 170 and 119 different symptom combinations have
been identified among 1566 patients with major depressive disorder in
the Rhode Island Methods to Improve Diagnostic Assessment and Ser-
vices (MIDAS) project (Zimmerman et al. 2015) and 853 patients with
major depressive disorder in the Clinical Research Center for Depres-
sion (CRESCEND) study (Park et al. 2017). Thus, certain symptom
combinations may be more prevalent than other symptom combina-
tions in patients with major depressive disorder. Moreover, several
criteria (i.e., psychomotor agitation or retardation, impaired con-
centration or indecisiveness, worthlessness or guilt, insomnia or hy-
persomnia, weight loss or weight gain, death wish or suicidal ideation)
consist of more than one symptom component. Thus, considering each
symptom component to be an independent criterion, 14,528 different
symptom combinations fulfilling the diagnostic criteria for major de-
pressive disorder can be estimated (Zimmerman et al. 2015). The het-
erogeneity due to the operational criteria for major depressive disorder
is considered substantial. A theory of Ludwig Wittgenstein
(1889–1951), who worked mainly in the philosophy of language, points
to an analogy to language games in his Philosophical Investigation as
follows:

Consider, for example, the proceedings that we call games. I mean
board-games, card-games, ball-games, Olympic games, and so on. What
is common to them all? - Don't say: “There must be something common,
or they would not be called games” - but look and see whether there is
anything common to all. - For if you look at them, you will not see
something that is common to all, but similarities, relationships, and a
whole series of them, at that. To repeat: don't think, but look! … the
concept game is a concept with blurred edges. - “But is a blurred con-
cept a concept at all?” - Is an indistinct photograph a picture of a person
at all? Is it even always an advantage to replace an indistinct picture by
a sharp one? Isn't the indistinct one often exactly what we need?
(Wittgenstein 2001).

Herein, the heterogeneity of the operational criteria for major de-
pressive disorder can be criticized in terms of the Wittgensteinian
analogy of the concept of games. Furthermore, from the perspective of
Wittgenstein on conceptual confusion, the cases of major depressive
disorder are mainly related by a conceptual thread, but not an essential
physical process. In other words, major depressive disorder can be re-
presented not by its common neurobiological underpinnings, but by
“family resemblance” (Roseman and Nasti 2012).

5. Network analysis of major depressive disorder

Based on the theoretical construct shift in the underpinnings of
depression from a chemical imbalance to dysfunctional circuitry, Insel
(2012) has proposed that clinical targets should be more personalized
in light of ‘next-generation treatments for mental disorders’, from their
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diagnosis (i.e., mood regulation, anxiety, attention) to their symptoms
or endophenotypes (i.e., amotivation, attention bias, executive func-
tion, anhedonia, hopelessness, social deficits). A new pragmatic per-
spective on psychopathology has been proposed by McNally et al.
(2015), a symptom-based rather than a category-based approach, as
follows: “Symptoms are not outcome factors of an underlying disease;
symptoms and the associations between them are the disease itself.”
Thus, network analysis is well-situated as a novel perspective to ap-
proach psychopathologies based on bottom-up processes, but not top-
down constructs, consistent with standard biomedical and re-
ductionistic models. Network analysis attributes a given psychiatric
condition to a network structure of symptom components, whereas the
classical structural equation model explains the covariance of con-
stituent symptoms based on the common influence of a latent variable.
In accordance with nominalism rather than essentialism, a certain de-
gree of the interrelated symptoms within the network of depressive
symptoms may be explained by a network analysis approach (Contreras
et al., 2019; Guyon et al. 2017; Saxe 2017). Network analysis can
computationally estimate a property of the network structure and the
proportional or disproportional effect of each of the component vari-
ables on a network structure. Centrality is considered reflective of the
overall connectivity of a symptom in an estimated network structure.
Each of the centrality indices are as follows (Opsahl et al. 2010). The
node strength centrality is defined as overall connection of a node with
other nodes within the network, and is calculated by adding the abso-
lute weights of the edges related to a certain node. The closeness cen-
trality is defined as the indirect connection of a node within the net-
work, and is calculated by adding the inverse value of the shortest path
length from a certain node to all other nodes within the network. The
betweenness centrality is defined as the significance of a certain node in
an average path between two other nodes, and is calculated by the
number of times that a certain node lies on the shortest path between
two other nodes. Thus, since central symptoms may contribute to the
rapid activation of intertwined and interrelated symptoms within an
estimated network structure, it is assumed that the relatively greater
impact of a component variable on the network system implies its in-
volvement in more central symptoms rather than peripheral symptoms
(Borsboom and Cramer, 2013; Fried et al. 2016; Opsahl et al. 2010).

The network analysis of major depressive disorder has pointed to a
novel emerging approach to psychopathology, whereby a further net-
work analysis of 3463 outpatients with depressive disorders performed
by the Sequenced Treatment Alternatives to Relieve Depression
(STAR*D) study has estimated the lack of significant differences be-
tween the centralities of the DSM symptoms (e.g., depressed mood) and
non-DSM symptoms (e.g., anxiety) (Fried et al. 2016). These findings
have also been supported by a network analysis of 5952 Han Chinese
female patients with major depressive disorder considering the cen-
tralities of DSM symptoms and non-DSM symptoms (Kendler et al.
2018). In addition, a network structure constructed of the 21 Beck
Depression Inventory (BDI) (Beck et al. 1996a; Beck et al. 1996b)
symptoms and 21 Beck Anxiety Inventory (BAI) (Steer et al. 1993; Steer
et al. 1995) symptoms in 223 patients with major depressive disorder
has shown that three depression symptoms (i.e., loss of energy, loss of
interest, worthlessness) and seven anxiety symptoms (i.e., faintness or
lightheadedness, feeling of choking, feeling scared, fear of the worst
happening, nervousness, inability to relax, and feeling shaky) are esti-
mated as the ten most central nodes within the network. In comparing
overall depression symptoms and overall anxiety symptoms by node
strength centrality, closeness centrality, and betweenness centrality, the
two symptom groups were not found to be significantly different.
Herein, it is speculated that depression symptoms are not more central
than anxiety symptoms in a constructed network of symptoms in pa-
tients with major depressive disorder (Park and Kim 2020). Further-
more, guilt or self-blame has been identified as the most central domain
within an estimated network of diagnostic criteria for depressive epi-
sodes in 643 East Asian patients with depressive disorders as classified

by the International Classification of Disease, 10th revision (ICD-10)
(World Health Organization 1992), followed by fatigue or low energy
and suicidal thoughts or acts. In contrast, sadness has been the most
central domain within a network of diagnostic criteria in 551 South or
Southeast Asian patients with depressive disorders as classified by the
ICD-10, followed by low self-confidence and loss of interest or pleasure.
These findings have been partly inconsistent with the typical symptoms
defined by the ICD-10 diagnostic criteria for depressive episode. Thus,
it is speculated that an estimated network of depressive symptoms can
be affected by the ethnic or cultural influences related to the geo-
graphical distributions of Asian patients with depressive disorders (Park
et al. 2020). In summary, DSM symptoms have not been found to be
more central than non-DSM symptoms within the network of depressive
symptoms among patients with depressive disorders, and neither have
depression symptoms been found to be more central than anxiety
symptoms within the network of depression symptoms and anxiety
symptoms among patients with major depressive disorder. Further-
more, typical symptoms are not more central than atypical symptoms
within the ICD-10 diagnostic criteria for depressive episode among
patients with depressive disorders.

In addition, using the STAR*D data during citalopram treatment,
network analyses of the Quick Inventory of Depressive Symptomatology
Self-Report (QIDS-SR) (Rush et al. 2003) items at baseline, endpoint,
and change have been estimated (Madhoo and Levine 2016). The es-
timated network analysis findings have shown that energy is the most
centrally situated at baseline, mood is the most centrally situated at the
endpoint, and mood and concentration are the most centrally situated
for change. These findings are entirely inconsistent with the uni-
dimensionality of depression based on factor analysis and the use of
summed total depression change scores in clinical practice or research.
Furthermore, in terms of estimating the potential links between specific
depression symptoms and brain structure (Hilland et al. 2020), one
preliminary network study has identified the proportional inter-
connections between crying and fusiform gyrus, crying and cingulate,
irritability and fusiform gyrus, irritability and hippocampus, loss of
interest and hippocampus, self-criticism and fusiform gyrus, and
worthlessness and cingulate. In contrast, inverse interconnections have
been identified between changes in appetite and hippocampus, between
loss of interest in sex and insula, between sadness and cingulate, be-
tween sadness and hippocampus, and between sadness and insula.
Thus, the links between depression symptoms and brain regions may
shed light on the underlying neural mechanisms of major depressive
disorder.

6. Research domain criteria as an alternative model for major
depressive disorder

The RDoC to “develop, for research purposes, new ways of classi-
fying mental disorders based on behavioral dimensions and neurobio-
logical measures” has been proposed by strategy 1.4 of the 2008
National Institute of Mental Health Strategic Plan. The RDoC seeks to
link the classification of psychopathology to recent advances in genetics
and neuroimaging. Thus, genes, molecules, cells, circuits, physiology,
behavior, self-reports, and paradigms are included in the units of ana-
lysis for each domain in the RDoC (Cuthbert and Insel 2013; Wood and
Gibb 2015). The Loss construct within the Negative Valence Systems
domain and the diverse Reward constructs within the Positive Valence
Systems domain of the RDoC domains are associated with the opera-
tional criteria of major depressive disorder. At the level of the Loss
construct, the functions of glucocorticoids, sex hormones, oxytocin,
vasopressin, and cytokines are highlighted (Dillon et al. 2014). At the
genetic level of the Loss construct, serotonin transporter polymorphism,
5-hydroxytryptamine receptor genes, monoamine oxidase A, and ca-
techol-O-methyltransferase are targeted, since these known to be re-
lated with the control of serotonin and dopamine neurotransmission.
However, they have not been identified by genome-wide association
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studies, targeted sequencing, microarrays, whole exome/genome ana-
lyses, etc. (Major Depressive Disorder Working Group of the Psychiatric
GWAS Consortium 2013).

In the Loss construct, the increased activity in the default mode
network, as well as the disruption of cortico-limbic circuitry (i.e., in-
creased limbic reactivity to affective salient stimuli, decreased activa-
tion in the prefrontal cortex, reduced functional connectivity between
these groups), are highlighted in major depressive disorder studies
(Disner et al. 2011; Hamilton et al. 2012). At the behavioral level of the
Loss construct, heterogeneous features are consistent with DSM-5 di-
agnostic criteria for major depressive disorder. In addition, the self-
report level is represented by attributional styles and symptoms of
hopelessness (Wood and Gibb 2015). With regard to the Positive Va-
lence Systems domain, the identification and engagement in behaviors
leading to achievement and satisfaction gained from rewards have been
defined. In the context of the development and progression of major
depressive disorder, the identification of a longitudinal association
between higher intensity of the Positive Valence Systems domain and
attenuation of negative affective symptoms has been highlighted (Olino
2016).

Moreover, additional dimensions to the RDoC matrix, including
environmental influences and development, have been proposed as
follows. First, influences of the occurrence of negative life events on a
person's depression risk have been framed in terms of the vulnerability-
stress or diathesis-stress models for major depressive disorder. Despite a
lack of replication, the gene and environment interaction models for
depression risk, which implicate the genes related to serotonergic or
hypothalamic-pituitary-adrenal axis function, have been presented
(Heim and Binder, 2012; Karg et al. 2011; Risch et al. 2009). Second,
amygdala-prefrontal connectivity, cortisol reactivity to stress, atten-
tional biases and pupillary reactivity to affectively salient stimuli, as
well as gene and environment interaction models, have been supported
by developmental shifts. In addition, a stronger impact on the devel-
opment and function of neural and physiological systems may be in-
fluenced by environmental factors in periods of heightened sensitivity
(Gee et al. 2013; Hankin et al. 2010; Harrison and Gibb 2015; Kellough
et al. 2008; Lenroot et al. 2009; Schmitt et al. 2014; Silk et al. 2009).

7. Conclusion

During the period from 1780 to 1880, the concept of melancholia
transitioned from an intellectual model to a mood model. A modern
view of depression was primarily affected by the Kraepelinian con-
ceptualization of involutional melancholia, which changed it from
being an independent involutional disorder to one in which manic-de-
pressive insanity was incorporated. The DSM-3 subsequently in-
corporated involutional psychotic reactions and unipolar depression
into the major depressive disorder criteria in light of an “operational
revolution.” In the revision from the DSM-4 to DSM-5, it is speculated
that a diagnostic threshold for major depressive disorder may poten-
tially be lowered, since the term “hopeless” has been newly added to
the subjective descriptor of depressed mood and the term “bereavement
exclusion” has been eliminated from the diagnostic criteria of major
depressive disorder. In addition, from a dimensional approach rather
than a categorical approach, the transdiagnostic specifiers “with psy-
chotic features,” “with mixed features,” and “with anxious features”
have been newly used to describe the transdiagnostic symptoms of
major depressive disorder in relation to schizophrenia, bipolar disorder,
and anxiety disorder. The polythetic and operational definition of the
diagnostic criteria of major depressive disorder inevitably incurs a
certain degree of heterogeneity. Per a binomial coefficient calculation,
227 different symptom combinations are possible. However, in real
clinical situations, fewer than 227 different combinations occur in real
patients. Thus, it is speculated that certain symptom combinations are
more prevalent than others. The heterogeneity of major depressive
disorder is criticized from the point of view of the Wittgensteinian

language game analogy. Network analyses can open the door to a new
perspective on the psychopathology of major depressive disorder.
Network analyses have yielded remarkable findings. In particular, DSM
symptoms are not more centrally situated than non-DSM symptoms in
the network of depressive symptomatology. In addition, depression
symptoms are not more centrally situated than anxiety symptoms in the
network of depression and anxiety symptoms in patients with depres-
sive disorders. Furthermore, in terms of RDoC, operational criteria of
major depressive disorder may correspond to the Loss construct within
the Negative Valence Systems domain and the various Reward con-
structs within the Positive Valence Systems domain.
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