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Depressive Symptoms and Their Interactions
With Emotions and Personality Traits Over Time:
Interaction Networks in a Psychiatric Clinic

Laura N. Semino, MSc®*; Josef Marksteiner, MD®; Gernot Brauchle, PhDS and Erik Danay, PhD?

ABSTRACT

Objective: Associations between depression, personality traits,
and emotions are complex and reciprocal. The aim of this study is
to explore these interactions in dynamical networks and in a linear
way over time depending on the severity of depression.

Methods: Participants included 110 patients with depressive
symptoms (DSM-5 criteria) who were recruited between October
2015 and February 2016 during their inpatient stay in a general
psychiatric hospital in Hall in Tyrol, Austria. The patients filled
out the Beck Depression Inventory-Il, a German emotional
competence questionnaire (Emotionale Kompetenz Fragebogen),
Positive and Negative Affect Schedule, and the German versions
of the Big Five Inventory-short form and State-Trait-Anxiety-
Depression Inventory regarding symptoms, emotions, and
personality during their inpatient stay and at a 3-month follow-
up by mail. Network and regression analyses were performed

to explore interactions both in a linear and a dynamical way at
baseline and 3 months later.

Results: Regression analyses showed that emotions and
personality traits gain importance for the prediction of depressive
symptoms with decreasing symptomatology at follow-up
(personality: baseline, adjusted R?=0.24, P<.001; follow-up,
adjusted R?=0.65, P<.001). Network analyses additionally
showed that the interaction network of depression, emotions, and
personality traits is significantly denser and more interconnected
(network comparison test: P=.03) at follow-up than at baseline,
meaning that with decreased symptoms interconnections get
stronger.

Conclusions: During depression, personality traits and

emotions are walled off and not strongly interconnected with
depressive symptoms in networks. With decreasing depressive
symptomatology, interfusing of these areas begins and
interconnections become stronger. This finding has practical
implications for interventions in an acute depressive state and
with decreased symptoms. The network approach offers a new
perspective on interactions and is a way to make the complexity of
these interactions more tangible.
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Affect impacts various levels of human existence such
as thoughts, feelings, and behavior. The same applies
to affective disorders, the effects of which, however, are
generally unwanted and impact almost every aspect of human
existence. Thus, broadening the horizon and encompassing
interactions with adjacent psychological constructs such as
personality traits or emotions can widen our understanding
of the cause and impact of affective disorders in individuals.

Research!™ showed that depression interacts with
personality traits and emotions in several ways and that
the distinction between cause and effect of depression and
interactions with emotions and personality traits is not always
easy to ascertain. The “Big Five” (neuroticism, extraversion,
openness, agreeableness, and conscientiousness)! is an
important and well-established model of personality when
reporting associations between personality traits and
depression. High neuroticism and low conscientiousness and
extraversion were found to be associated with depression
in meta-analyses.>® These domains act as predictors for the
development of depression,* and there is evidence that the
connection between personality traits and depression might
be bidirectional, meaning that depression also influences
personality.’> However, this evidence could also suggest that
there is no causal relationship but rather a coevolvement and
that the relationship between depression and personality
traits is more complex and reciprocal than one would expect.®

Also, associations between emotions and depression are
reciprocal, and it is unclear whether emotional deficiencies
predict depression, are a consequence of depression, or both.
For the development and treatment of depression, emotion-
related abilities such as emotion regulation and emotion
malleability beliefs play a key role.® It has been shown
that depression is associated with maladaptive emotion-
regulation strategies and negative affectivity.” It was further
shown that emotion-regulation difficulties are a predictor of
depression over a period of 5 years.® Another study® found
that experience of depressive symptoms in the past can lead
to higher difficulties in emotion regulation.

In regard to clinical practice, single associations are
relevant, but the interplay between personality traits,
emotions, and depression is also of interest. For example,
emotional intensity can explain the association between
personality and depressive symptoms.'® High neuroticism
facilitates the experiencing of negative emotions, which
in turn leads to a higher vulnerability for depression,
while high agreeableness leads to higher experiencing of
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B The depressive symptoms loss of interest, pessimism, and
worthlessness are the most central nodes in the network
of depressive symptoms.

B With decreasing depressive symptomatology, interactions
with personality traits and emotions increase in a
dynamical and linear model.

B (Clinical intervention in acute psychiatric settings should
target central depressive symptoms; with decreasing
symptomatology, personality and emotions can be the
target of intervention, as the domains strongly interact
with depression.

positive emotions, which is a protective factor for depressive
symptoms.!® Emotion-regulation deficits were found to be
a full mediator for the association between depression and
neuroticism,!' meaning that emotion-regulation deficits
are the reason for the connection between neuroticism and
depression.

All of these results can seem vague to the point that it
remains unclear how the mechanism of influence works and
especially where the connecting points are located. This may
be because most previous studies explored the interactions
between personality traits, emotional abilities, and depression
by examining one-on-one association only, thus hindering the
unearthing of possible direct connections and the dynamics
of the associations. The aim of this study is to explore all
associations between depression, personality traits, and
emotions (affectivity and emotional abilities) dynamically
by applying a new method called network analysis'? and to
juxtapose this analysis for comparative purposes to classical
data analysis. Further, we want to explore whether depression-
personality-emotion interactions change depending on the
severity of depressive symptoms at a 3-month follow-up.

METHODS

Study Design

The study was conducted at the ward for depressive
and anxiety disorders of the general psychiatric hospital in
Hall in Tyrol, Austria. Ethical approval was obtained at the
local medical ethics committee Innsbruck (AN2015-0116
349/4.8). Participants were recruited between October 2015
and February 2016 during their inpatient stay. Participants
gave written informed consent and individually filled out
5 self-report questionnaires (time needed to complete was
approximately 40 minutes). A 3-month follow-up was
conducted by mail. Participants completed 1 data sheet
concerning outpatient treatment and subjective well-being
and completed the same 5-questionnaire battery for a second
time.

Participants

As correlations are the basis of networks, the sample
size of N=110 was chosen to get robust correlations, with a
confidence interval of 80%, according to the simulation study
by Schénbrodt and Perugini.!® The key inclusion criterion

for the study was depressive symptomatology according
to the DSM-5'* as the primary admission reason for the
inpatient stay. All participants were taking antidepressant
medication prescribed by psychiatrists during the inpatient
stay. For sample homogeneity reasons, patients who had
suffered from manic or psychotic symptoms at any time
were excluded. Participants (N=110, 53.6% female) were
between 18 and 60 years old with a mean age of 43.2 years
(SD=11.01). The response rate of the 3-month follow-up
was 47.27% (n=52). Of the follow-up participants, 65.38%
(n=34) reported that they were feeling better or much better
than during the inpatient stay, 23.07% (n=12) reported that
they were feeling the same, and 11.54% (n=6) reported
feeling worse than 3 months before. Of the participants,
76.92% (n=40) received further outpatient treatment by a
psychiatrist or psychotherapist. All participants were still
taking antidepressant medication at follow-up. Because of
the lower return rate for the follow-up, imputation of the
data was performed in R using the package “mice”!® as
recommended best practice.!® Table 1 shows descriptive
statistics of all scales and the degree of severity of depressive
symptoms'” at baseline and 3-month follow-up.

Measures

The Beck Depression Inventory-II (BDI-II)!® was used
to assess depressive symptomatology. The German BDI-
I1'7 shows good internal consistency (a>0.84) and retest
reliability («>0.75) and has satisfactory discriminant and
convergent validity.!” Twenty-one symptoms are rated
between 1 and 3 and result in a sum score of a maximum
of 63 points. A sum score > 19 corresponds with moderate
depression according to the DSM-5.1%17

The German State-Trait- Anxiety-Depression Inventory
(STADI)?® was used to measure anxiety as a trait. The STADI
has good internal consistency (a=0.93). Retest reliability
estimates for the trait scales for different time intervals (1
week to 14 months) ranged between r;=0.50 and r,=0.87.

To measure personality according to the Big
Five! (openness, agreeableness, consciousness, extraversion,
and neuroticism), the German Big Five Inventory-short
form (BFI-K) was used.?! The BFI-K is a 21-item short
version of the Big Five Inventory?? and has good reliability
(a=0.64-0.86) and discriminant and convergent validity.*"->*

The Positive and Negative Affect Schedule (PANAS)>*
was used to measure general positive and negative affectivity,
with the instruction to assess the previous 2 weeks. The
questionnaire consists of 20 adjectives rated between 1 (not
at all) and 5 (extremely). The PANAS has good construct
validity,”® and the German version®® has good internal
consistency (a>0.84).

To measure emotional abilities, the German emotional
competence questionnaire Emotionale Kompetenz Fragebogen
(EKF)* was used. The EKF measures emotional competency
by the following scales: recognition and comprehension of
own emotions, recognition and comprehension of others’
emotions, emotion regulation, emotion expressivity,
regulation of others’ emotions, and attitude to emotions.
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Table 1. Descriptive Statistics for All Scales at Baselihe and 3-Month Follow-Up??

Baseline 3-Month Follow-Up
Scale Value a(95% Cl) Value a(95% CI)
Depression (BDI-II) 26.47 (12.35) 0.91 (0.88-0.93) 17.23(8.52) 0.88 (0.84-0.91)
Mild (sum<19), % 32.7 51.8
Moderate (sum 20-28), % 28.2 427
Severe (sum >29), % 39.1 5.5
Anxiety (STADI) 24.99 (6.31) 0.86 (0.82-0.90) 23.35(5.31) 0.79 (0.73-0.84)
Affectivity (PANAS)
Positive 23.55(9.09) 0.89 (0.87-0.92) 28.54 (6.78) 0.86 (0.81-0.90)
Negative 27.97 (7.51) 0.75 (0.68-0.82) 20.95 (5.09) 0.75 (0.68-0.82)
Big Five (BFI-K)
Extraversion 12.45 (4.57) 0.77 (0.70-0.84) 13.71(3.02) 0.61(0.49-0.73)
Neuroticism 14.10 (3.56) 0.65 (0.54-0.76) 13.04 (2.95) 0.51(0.36-0.66)
Agreeableness 13.61(3.4) 0.51(0.36-0.66) 12.7 (2.95) 0.32(0.12-0.52)
Openness 17.37 (5.27) 0.75 (0.68-0.82) 18.44 (3.21) 0.56 (0.43-0.69)
Conscientiousness 14.87 (3.8) 0.65 (0.55-0.76) 14.93 (2.05) 0.35(0.15-0.55)
Emotional competence (EKF)
Emotion recognition 43.66 (10.7) 0.84 (0.79-0.88) 46.63 (6.92) 0.83 (0.79-0.88)
Recognition of others’emotions 63.00 (12.45) 0.93 (0.91-0.95) 63.95 (7.22) 0.89 (0.86-0.92)
Emotion regulation 39.48(10.01) 0.85(0.81-0.89) 42.05(5.17) 0.73 (0.66-0.80)
Emotion expressivity 45.81(15.82) 0.93(0.91-0.95) 49.35 (9.55) 0.88 (0.84-0.91)
Regulation of others’emotions 52.57(11.25) 0.90 (0.87-0.92) 53.25 (6.03) 0.79 (0.73-0.85)
Attitude to emotions 54.96 (8.08) 0.80(0.75-0.86) 56.53 (5.37) 0.78 (0.72-0.84)

2All data are presented as mean (SD) unless otherwise specified.

PN =110; data for follow-up imputed.

Abbreviations: BDI-Il =Beck Depression Inventory-Il, BFI-K=Big Five Inventory-short form, EKF = Emotionale
Kompetenz Fragebogen, PANAS = Positive and Negative Affect Schedule, STADI = State-Trait-Anxiety-Depression

Inventory.

All scales were optically inspected for normal distribution
and showed no violation of normal distribution, with the
exception of “positive affectivity” showing right-skewed
distribution and “regulation of others’ emotions” showing
left-skewed distribution, which does not affect the analyses.

Statistical Analysis

All statistical analyses were performed in the statistical
program R version 3.3.1%8 using routines from the packages
psych,?” qgraph,*® mice,!® and bootnet.*!

In a first step, raw scores of the items were transformed
into factor scores of the scales. Factor scores were used
instead of sum scores for all scales because, in general, tau
equivalence is a prerequisite but rarely met criterion for
using sum scores. Use of sum scores would assume that
all symptoms are equally important for a sum score, while
the factor score takes the weight of items (symptoms) into
account separately. As the network approach underlines this
assumption, factor scores were used instead of sum scores.

Second, for classical data analysis, a multiple linear
regression, regressing depressive symptoms on emotions
and personality, was performed for baseline and follow-up.
Preliminary analysis was conducted to ensure there was no
violation of the assumption of normality, homoscedasticity,
linearity, and multicollinearity. A paired ¢ test was used to
calculate the mean difference of depressive symptomatology
at baseline and follow-up.

Third, network analysis'? was conducted for depressive
symptomatology and for interactions with emotions
and personality. Network analysis is a new method to
explore interaction in graphs in net-like structures.!?
The construction of networks is based on the observed

covariance or correlation matrix and can be done in the
package qgraph®® in R.*? Variables are entered as nodes
in networks. According to their connections (observed
correlation or covariance matrix in the sample), connecting
lines (called edges) between the variables are plotted.'?
Edges can be interpreted according to their color and width.
Green edges represent positive connections, and red edges
represent negative connections; the thicker an edge between
2 nodes, the stronger the connection. Network regularization
is necessary to counteract multiple testing problems.** The
Gaussian graphical model (Graphical Lasso regularization)
was used for all networks and sets spurious edges to zero.>*
This regularization technique leads to sparse networks and
allows interpretation of existing edges as partial correlations
(ie, the unique correlation between 2 variables when
controlling for all other variables). Regularized networks
have high sensitivity, meaning that represented edges can
be trusted as true positive or negative edges.>* The second
point of interpreting networks is the position of the nodes
(variables) in networks. Nodes are placed centrally or
peripherally based on the Fruchterman-Reingold algorithm.>
Important nodes for the network are plotted centrally, and
less important nodes are plotted peripherally. Centrality
parameters (strength, closeness, and betweenness) give
additional information about the importance of each node in
networks. Centrality parameters are given in z-transformed
scores. The higher a degree of a centrality parameter, the
more important the node is in the network. Strength of a
node gives information about the number of weighted edges
(number of edges and width of edges) connected to a node,
closeness measures the mean distance from a node to all
other nodes, and betweenness measures the extent of a node
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Table 2. Multiple Linear Regression for Depression (BDI-Il sum score)

Baseline Follow-Up
Model Predictor B r Tecor R B r Treor  Rag
1 Age -0.09 —-0.08 -0.09 0.15 0.15 0.15
1 Sex 0.06 0.05 -0.03 -0.03 -0.03
—-0.01 0.01
2 Extraversion -0.11 -0.21 -0.11 -0.20%* -0.48 -0.29
2 Agreeableness —-0.04 -0.09 -0.04 -0.07 -0.14 -0.1
2 Conscientiousness -0.11 -02 -0.12 -0.30%** -0.59 -0.42
2 Neuroticism 0.1 037 0.09 0.45%**  0.68 0.56
2 Openness 0.09 -0.03 0.09 0.17%* 0.07 0.27
2 Anxiety 0.41%%% 0.5 0.37 -0.18%*  -03 -0.29
0.247+#%* 0.65%**
3 Positive affectivity -0.45%** -0.59 -0.49 -0.25%*  -0.29 -0.3
3 Negative affectivity 0.17 054 0.19 0.69*** 054 0.6
3 Regulation of others’ emotions 0.27* -0.05 024 0.06 -0.36 0.05
3 Attitude to emotions -0.05 -0.06 -0.05 -0.02 -0.03 -0.01
3 Emotion recognition 0 -0.34 -0.01 -0.09 -0.49 -0.08
3 Recognition of others’emotions —0.11 -0.11 -0.1 0 -0.25 -0.01
3 Emotion expressivity —-0.04 -0.21 -0.05 -0.13 -0.28 -0.13
3 Emotion regulation -0.16 -0.38 -0.15 0.24**  -0.09 0.27
0.577%4% 0.63#+*

*P<.05, **P<.01, #**P<,001.

Abbreviations: BDI-Il =Beck Depression Inventory-Il, B =standardized coefficient 3, r=zero order correlation,

Ipeor = Partial correlation, R%,;=adjusted R

lying on a connection between 2 other nodes (connectivity
function).*® Additionally, stability analysis of all networks
was conducted using routines from the package bootnet.*!
In stability analysis, the goal is to explore how stable the
position of the nodes is in the network, especially for smaller
sample sizes. This is to assure that the position of the nodes
is not random and allows for the transfer of the results of the
networks to other patients (external validity). To compare
the 2 networks at baseline and follow-up, the network
comparison test*” was applied. The network comparison test
analyzes the invariance (ie, the comparability of 2 networks
regarding structure, strength, and connections).

RESULTS

First, a multiple linear regression to predict depression
through personality and emotions was conducted for baseline
and follow-up. Results in Table 2 show that personality
(model 2) in the follow-up compared to baseline explains a lot
more variance of the depression score. A paired sample f test
was conducted to compare depressive symptoms at baseline
(mean=26.47, SD=12.35) and follow-up (mean=17.23,
SD =8.52). Depressive symptoms decreased significantly in
the follow-up, denoting a large effect according to Cohen3®
(t199="7.23,P<.001,d=0.71). Second, network analyses were
conducted. For all networks, results were stable concerning
centrality parameters.

Figure 1 shows depressive symptoms according to the
BDI-II at baseline in the network approach. Additionally,
centrality parameters per node are given in Figure 2. The
most central node in the network (highest closeness degree)
is “pessimism.” The graph (Figure 1) shows that pessimism
is only 1 or 2 steps away from all other symptoms, while, for
example, the path from suicidal ideation (smallest closeness
degree) to concentration deficits goes through several other

symptoms that are not directly associated to each other. The
symptom “loss of interest” has the highest number and the
strongest connections to other symptoms (strength). Loss of
interest is strongly connected to “being pessimistic” and has
a connectivity function in the depressive network; it connects
other symptoms the most compared to other variables. Also
“worthlessness” has a high strength, and as is apparent from
Figure 1 (right side), the symptom is connected to a cluster of
other symptoms (feelings of previous failures, self-aversion,
or guilt). Thus, if a depressed patient feels worthless, this
feeling will be strongly associated to feelings of guilt and
self-aversion or vice-versa. To get a dynamical view on
interactions, 2 network analyses of depressive symptoms,
personality, and emotions were conducted, once for baseline
and once for follow-up (Figure 3).

The network comparison test showed a significant
difference in global strength between the networks at baseline
and follow-up (P=.03). Follow-up network is significantly
denser than baseline network. This means that depression,
personality, and emotions are significantly more strongly
associated to each other with decreasing symptomatology.
Figure 3 (left side) shows that neuroticism has no direct
connection to depression at baseline, but the connection runs
through anxiety, while at follow-up (Figure 3, right side),
neuroticism connects directly with depression. Depression at
baseline is more peripheral of the network, while at follow-up,
depression moves closer to the center of associations.

Centrality parameters show the node “emotion regulation”
with the highest betweenness, closeness, and strength degree
in the network at baseline. Therefore, emotion regulation is
a highly important variable in the network of depression,
personality, and emotions. Figure 3 (left) shows that emotion
regulation connects not only to emotional abilities and
personality (neuroticism and openness) but also through
negative affectivity to depression itself.
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Figure 1. Network of Depressive Symptoms at Baseline®

app: appetite problems
aver: self-aversion

conc: concentration problems
cry: crying

deci: decision-making problems
ene: loss of energy

fail: previous failures

fati: fatigue

guil: guilt feelings

int: loss of interest

irriz irritability

pes: pessimism

plea: loss of pleasure
pun: feeling punished
repr: self-reproach

restl: restlessness

sad: sadness

sex: loss of sexual interest
sleep: sleep disturbances
suic: suicidal ideation
worth: worthlessness

2Green edges = positive connection and red edges=negative connection; the thicker the edge, the higher the connection. Central
nodes are more important than peripheral nodes in the network.

Figure 2. Centrality Analysis of Depressive Symptoms in the Network at Baseline

Betweenness Closeness Strength
worthr app: appetite problems
suic- aver: self-aversion
sleep- conc: concentration problems
cry: crying
sex deci: decision-making problems
sad - ene: loss of energy
restl- fail: previous failures
repr- fati: fatigue
pun- guil: quilt f-eelings
int: loss of interest
pleas irri: irritability
pes- pes: pessimism
irri- plea: loss of pleasure
int- pun: feeling punished
quil- repr: self-reproach
X restl: restlessness
fati- sad: sadness
fail- sex: loss of sexual interest
ene- sleep: sleep disturbances
deci- suic: suicidal ideation
worth: worthlessness
cry-
conc-
aver-
app-
| | | i | | | | i | | | i
-1 0 2 -2 -1 0 2 -1 0 1 2
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At follow-ups” the node femotion expressivity” ‘has
the shortest distance to all other nodes (closeness) and
interconnects other nodes the most (betweenness). The
node depression shows the highest degree of strength in the
network at follow-up (Figure 3, right). Thus, depression is
the node that is most strongly connected to all other nodes
in the follow-up, making it like a gravitational pull on all
other variables.

DISCUSSION

The aim of this study was to explore the interactions
between personality traits, emotions, and depression both
in the network approach and in a linear way and to explore
how the interactions, visible in the network approach, change
depending on the severity of depressive symptoms in a
3-month follow-up. Our results show that the interactions
of depressive symptoms with personality traits and emotions
get stronger (network analysis and regression analysis) with
decreasing symptoms.

The first question to address is what these results mean
in the context of daily clinical practice. As previously stated,
it emerged that patients with high depression scores during
the inpatient stay showed personality traits and emotional
abilities less connected to depression compared to 3 months
later when depression symptoms had decreased. First, in
methodological terms, the overlapping variance between
depression and personality and emotions is smaller when
depression is more severe compared to when it is less
severe. In daily clinical practice, this is reflected by the
dominance of depressive symptoms within a patient.
Depression is the state that pushes personality traits and
emotional abilities to the sideline. Predominant within the
person is the feeling of sadness, loss of energy, or suicidal
ideation instead of the awareness that he or she is or could
be an outgoing person (extraversion) and sensitive to the
feelings of others (recognition of others’ emotions). But,
in methodological terms, since after remission depression
moves to the center of the interaction network and shares
more variance with personality and emotions and becomes
“normal,” it is obviously a state and not something that “will
not go away.” In practical terms, patients who felt depressed
or who still have mild depressive symptoms become aware
of their personality traits and their emotional abilities. As
the depressive symptoms decline, depression is no longer
predominant, and patients become aware that the current
state could, for example, cause them to be somewhat sensitive
or fearful.

The pathoplastic effect of psychopathology on personality
could be an explanatory model for understanding these
results. For patients with high depressive symptoms (eg, our
sample at baseline), it is sometimes challenging to describe
their usual or former personality because depression is
predominant. Usually, highly neurotic personality traits
then find expression in depression, which would support
a dimensional view on the continuum between personality
traits and mental illness.>*

Association Between Depression, Emotions, and Personality

Another explanation for the results could be the causal
effect of psychopathology on personality. Experiencing
high depressive symptomatology at baseline could change
personality and lead to higher experiencing of neuroticism
at follow-up.*® A combination of the pathoplastic and the
causal perspective could offer a viable explanation for the
results: depressive symptoms could make it more difficult to
ascertain personality traits of patients, and symptoms could
also influence personality traits or emotions in the future.

Contrary to our results, many studies found significant
interactions with Big Five® and emotional abilities® during
clinical depression, which supports the idea that personality
predicts and alters psychopathology.*® Our results, however,
do not support such a view, which could be because we
examined a broader picture of personality and emotions
than other studies. While other studies focused on only the
Big Five or emotional abilities, in this study, we expanded
the borders of personality and emotions by also examining
anxiety and emotional affectivity. In this study, interactions
with depressive symptoms during clinical depression
run more through anxiety and affectivity than through
emotional abilities and the Big Five.

Limitations of the study have to be considered. First,
while the follow-up interval of 3 months could be seen as
too short an interval considering the length of depressive
symptomatology, it is long enough to expect changes.*
Second, considering the study inclusion and exclusion
criteria, we focused on depressive symptoms instead of
diagnoses, referring to the network approach, and excluded
patients with psychotic and manic symptoms. One might
argue that this focus could reduce severity of depressive
symptoms in the sample (by excluding manic and psychotic
patients) and reduce homogeneity (by focusing on
symptoms instead of diagnoses). However, this would only
reduce the specificity of the depression nodes. Nevertheless,
in our sample at the time of stronger symptoms, those
symptoms aggregate themselves into a distinct cluster in
the network.

There are some practical implications for clinical
interventions to be drawn from the results: network
analysis of depressive symptoms makes it apparent that
depressive symptoms are not equally important within
each patient. Therefore, after an initial screening, in
clinical daily practice it makes sense to not add symptoms
equally to sum scores*! but to look at a symptom level of
depression. The clinician can pick 1 central symptom to
target with a clinical intervention, knowing that this will
affect most of the other depressive symptoms connected to
the targeted symptom. Therefore, individual networks of
patients should be constructed during clinical practice to
envision an individual depressive symptom network and
steer clinical intervention. Further, practical implications
can be drawn from the interaction network analyses.
Network analysis of the interactions of depression with
personality and emotions shows that during inpatient stay,
depression arranges itself peripherally on the interaction
network. This finding suggests that the higher the degree of
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depression, the meore walled offand impenetrable the illness
however trivial this insight might be. For interventions,
this could mean that one should directly and immediately
zero in on symptoms during the inpatient stay and that a
focus during severe depression on, for example, emotional
abilities will not affect depression directly because the
patient does not have full access to his or her personality or
emotions—feeling depressed is predominant. However, our
results suggest that especially in outpatient treatment, which
usually coincides with a decrease in symptoms, it is sensible
to focus on problematic personality traits and low emotional
abilities because intervention in these areas will also affect
symptomatology.

Our results show that network<analysis is a helpful
tool to view complex associations during a mental illness.
Personality, emotions, and depression interact differently
with each other depending on the severity of symptoms.
Network analysis brought additional clarity above and
beyond regression analysis regarding the complexity of
associations. Future studies should use network analysis
to understand complex associations between other mental
illnesses (eg, between bipolar disorders and personality
traits and emotions). Network analysis aligns with the
complex reality of interactions and brings new insights into
associations of mental illnesses with adjacent areas of human
experiences such as personality or emotions.
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