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ABSTRACT

Previous studies have shown that there is a positive correlation between anger and depression,
which are usually in the form of “comorbid”. However, the complex relationship mechanism of the
interaction between anger and depression is rarely involved. Inspired by the traditional Chinese
medicine theory of “anger beyond depression’, this paper explores the formation mechanism
of endogenous factors of trait anger and reactive factors of life events on depression and the
influence of anger expression on the mechanism of depression. In this study, 89 normal healthy
subjects were randomly selected as the reference group, and 115 outpatients with depression
were selected as the control group. Through the analysis of the above variables by statistical
software Statistical Product and Service Solutions (SPSS) and PROCESS, it is concluded that trait
anger has a significant complete mediating effect on depression with life events as mediators for
the control group.

The conclusions of this study are as follows:

There is a significant and complete mediating effect of trait anger on depression with life events
as mediating variables in the control group.

In the control group, anger expression has a significant moderating effect on the mediating
effect model (the path of life events to depression).

These results support the moderated mediation model with anger expression as the moderating
variable, which provides a new approach and thought for the clinical treatment of depression.
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Introduction depression, lack of interest and pleasure, and
loss of will and behavior, also known as the
‘three low’ symptoms [1]. It has been shown
that during family interactions, teenagers
with depression express more anger than non-

Major Depression Disorder (MDD) is also
called depression. It is a mental disorder with
a variety of clinical manifestations, such as
persistent depression. The core symptoms are
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depressed teenagers [2]. Grant et al., suggested
that anger is related to depression, and both tend
to occur at the same time [3]. Another study
showed a moderate relativity between anger
and depression [4]. Mohammad et al., found
that there is a positive correlation between
anger and depression in patients with clinical
depression through a questionnaire survey of
patients with depression [5] Previous studies
have shown a positive correlation between
anger and depression [6]. However, depression
is heterogeneous, so there may be multiple
variables affecting it [5]. It is speculated that
the components of anger may have a direct
or indirect effect on depression through other
variables. Some studies have shown that anger
is related to more sources of mental stress [7].

Beck and Alford categorized depression
into two types, endogenous, which is mainly
caused by internal psychological factors, and
reactive, resulting from external stress [8].
Stepanichev et al., considered that severe acute
stress events or mild chronic stress factors may
induce depression [9]. In animal experiments,
male Wistar rats were exposed to two different
chronic stress modes. The levels of cortisol
and passive floating behavior in brain tissue
and blood were measured, which further
aggravated the depressive symptoms. Reactive
life stress events are the direct factors leading
to depression. Exploring the different effects
of variables such as trait anger and life event
stress on depression and the role of moderators
of anger expression is particularly important
for the pathogenesis of depression, the choice
of treatment path and the secondary prevention
strategy of the disease.

= The mediating effect of trait
anger on depression with life
events as mediating variables

Anger is a negative emotional state with
changing intensity and persistence that is
usually associated with emotional arousal
and perception of the outside world [10].
Spielberger showed that state trait anger theory
divides anger into state anger, trait anger and
anger expression [11]. Trait anger is defined
as a stable, personality-based tendency to
experience anger across various situations,
characterized by its frequency, duration, and
intensity. Individuals with higher levels of
trait anger are more likely to feel enraged in
a variety of situations, so they are more likely

to experience state anger. Trait anger plays
a certain role in the clinical manifestation of
depression [12]. Consequently, trait anger is
inferred to be an endogenous factor in depression.

Rick et al., highlight possible ways in which
anger leads to stress directly, with increasing
anger and hostility leading to problematic
interpersonal interactions [13]. Anger can
activate the autonomic nervous system to
increase psychological stress sensitivities and
activate the adrenal cortex to secrete cortisol
through the Hypothalamus-Pituitary-Adrenal
Axis (HPA) [14]. The increase in cortisol
reduces the recognition of anger in patients
with depression and produces more anger
than normal people in the field of endocrine
research, in which corticosteroids are used as
marker variables for the effects of mental stress
on depression [15].

Higher anger is accompanied by an increase
in cortisol with increased stress, and it is
speculated that there is a positive correlation
between the increase in mental stress and
anger in depressed subjects. However,
Amanda et al., found different results in
that greater anger was associated with less
cortisol output when they investigated the
relationship between daily cortisol and anger
in depression [7]. Ellen et al., further found
that the slowing of the daytime cortisol slope
may have a protective effect on some forms
of internalized psychopathology and relieve
depressive symptoms in highly irritable cases,
in which the effects of circadian rhythms of
cortisol diurnal patterns on irritability lead to
internalization and externalization symptoms
in children 9 years later [16]. Joana et al.,
explained that participants with trait anger
showed the highest level of HPA activation
in stressors, which activates hypothalamic
Para-Ventricular Nucleus Neurons (PVN)
to secrete Arginine Vasopressin (AVP) and
Corticotropin Releasing Factor (CRF), which
in turn promotes the production and secretion
of Adrenocorticotropin Hormone (ACTH) in
the anterior pituitary [17].

Therefore, ACTH induces the production
and secretion of corticosteroids and
glucocorticoids  (corticosterone).  Cortisol
enters the bloodstream from the adrenal cortex.
Therefore, high levels of cortisol inhibit the
further release of ACTH and CRF through a
negative feedback mechanism with the binding
of cortisol to Glucocorticoid Receptors (GRs)
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in the pituitary, hypothalamic paraventricular
nucleus and hippocampus. This results in a
return to the physiological state after acute
activation of the system. In the case of
depression, the negative feedback loop of the
HPA axis is damaged, leading to a long-term
increase in glucocorticoids [17]. It is precisely
because the negative feedback mechanism of
cortisol is impaired in patients with depression
when they feel angry and the level of cortisol in the
blood cannot return to a low level that life stress
events lead to maladjustment. Maladjustment
of stress can lead to disorders of the HPA axis
and the immune system. Furthermore, it leads
to cognitive and emotional disorders, thereby
increasing the risk of depression.

Rick et al., considered that anger tends to
increase sensitivity to life events, which is the
core feature of depression [13]. Sensitization
is also a necessary condition for depressive
disorder [18]. There was a significant positive
correlation between stressful life experience
and depression [19]. Therefore, mental stress is
regarded as a major factor leading to depression
[20]. Beck’s model suggests that depression
follows when stressful life events activate
negative schemata, including dysfunctional
attitudes [21]. Kai et al., showed that there
was a negative correlation between Stressful
Life Events (SLEs) and Gray Matter Volume
(GMYV) in the left medial prefrontal cortex, in
which the relationship was determined between
inquiring about the life event questionnaire and
changes in GMV for 2 years [22]. That said,
SLEs in adulthood are risk factors for diseases
such as depression, and part of this risk is
regulated by ways that change the physiology
and structure of the brain. Davey et al., tried
to clarify the relationship between stress and
depression by studying twin experiments [23].

The etiology of depression is related to stress
and HPA [17]. Trait anger affects depression
by activating the HPA axis and sensitizing life
stress events. Therefore, it is speculated that
trait anger affects depression, as life stress
events play a mediating role.

= A moderating mediating effect of
anger expression as a moderating
variable

Kendleretal., foundaninteresting phenomenon.
There is an increasing relationship between

life stress events and the number of depressive
episodes in the early stage, but the relationship

between life stress events and recurrent
depression is decreasing [24]. It is inferred
that there should be a certain variable
between life stress events and depression that
moderates the relationship between life events
and depression. Jutta and Colin believe that
difficulties in emotional self-regulation may
lead to depression after experiencing negative
life events [25]. Atefe et al., believed that
suppressing anger leads to depression and
has a negative impact on mental health [26].
There is a close relationship between anger
and depression. Different theorists assume that
anger, especially repressed anger, plays a role
in the dynamics of depression. Psychoanalytic
theorists conceptualize depression as anger
turning inward or directed against themselves.
It was believed that those who vent their anger
inward tend to deny thoughts and reactions
associated with irritating situations, and
feelings of anger itself are denied. Feelings
of anger are suppressed and replaced by
feelings of guilt, anxiety and depression [27].
When anger is repressed or anger cannot be
expressed, it will aggravate depression. There
is a strong positive correlation between anger
expression and life events.

Through further study of the bivariate
quantitative  genetic model, we found
the common genetic factor of these two
characteristics [28]. Alissa et al., in the reward
response  Electroencephalogram (EEG)
paradigm (REWP) experiment, it was found
that the dull nerve response to reward was
related to susceptibility to depression [29]. The
results showed that a longer REWP latency
was associated with depressive symptoms
only when the avoidance motivation score
was included. The results suggested that
treatment aimed at withdrawal may reduce
the susceptibility to depression. Compared
with anger, inward expression of anger is
associated with a higher level of withdrawal
motivation, which confirms the current view
that inward expression of anger is a withdrawal
strategy to deal with anger. In addition, anger
was associated with lower levels of positive
emotion [30]. The outward expression of anger
was associated with a lower heart rate and
the response of catecholamines to stress. Paul
et al., show that anger plays a leading role in
promoting the heart rate stress response [31].
Anger is associated with more related stressors
[7]. Mustafa et al., believed that anger avoids
expressing anger because of fear of negative
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social consequences and are thought to have
experienced higher pain and higher levels of
autonomic activation [14]. Anger is associated
with a higher level of withdrawal motivation,
which confirmed the current view that anger
expression is a withdrawal strategy to deal
with anger [30].

= The present study

According to the literature, with the relationship
among trait anger, depression, life events and
anger expression, the following questions are
proposed: As endogenous factors, how do trait
anger and reactive life events affect depression?
and what’s its mechanism? Is this mechanism
universal for people with depression or for
people including healthy people? How to make
use of the influence mechanism of trait anger
and life events on depression to develop a
targeted intervention and regulation program
will provide a basis for the prevention and
treatment of depression. In view of the above
problems, this paper proposes the following
three hypotheses; Hypothesis 1 in the control
group, trait anger mediates depression with life
events as mediating variables. Hypothesis 2 in
the control group with depressive patients as
subjects and the reference group with healthy
people as subjects, there should be differences
in the comparison of the mediating effect
models between the two groups. Hypothesis
3 anger expression as a moderating variable
interacts with life events in the control group,
moderates the mediating effect on depression,
and establishes a moderated mediating model.

Methodology

= Participants

In the study, the control group and the reference
group were set up, and the principles and
conditions for the selection were as follows,
in this study, 89 normal healthy people aged
16-80 years from April to September 2022
were randomly selected as the reference group

and conducted a questionnaire interview
required clear consciousness, independent
personality, no mental illness, alcoholism,
chemical abuse, etc. In addition, they could
finish the questionnaire adjustment voluntarily
and independently. A total of 115 depression
outpatients aged 16-80 years from April to
September 2022 were randomly selected as the
control group, and a questionnaire interview
was conducted (the patients came from the
depression clinic of two Grade III psychiatric
hospitals of Beijing An Ding Hospital and
Shenzhen Kang Ning Hospital). The patients
were selected according to the following criteria:

e Patients with depressive and affective
disorders met the criteria of the Diagnostic
and Statistical Manual of Psychiatric
Disorders (DSM-V).

e The subjects did not take any depression
drugs or mood stabilizers in the past 2
weeks; they did not take benzodiazepines
for sleep in the last 3 days; they did not
take fluoxetine in the last I month.

e They had no other mental disorders in the
past, such as alcohol, drug dependence and
clearly diagnosed cognitive impairment.

e Patients without serious physical
disorders, such as respiratory system,
blood system, immune system, endocrine
system, infectious diseases and tumors.
In the reference group, 89 normal healthy
people were randomly selected as
subjects. The age, gender and distribution
are shown in Table 1. The average age of
the subjects was 39.37, and the Standard
Deviation (SD) was 14.96. There were
34 males, accounting for 38.20%, and 55
females, accounting for 61.8%. A total
of 115 outpatients with depression were
randomly selected as subjects in the control
group. The average age of the subjects was
31.03, and the standard deviation was 9.84;
there were 38 males, accounting for 33.04%,
and 77 females, accounting for 66.96%.

Table 1: Descriptive statistics and correlation analysis of variables between the control group and the

reference group.

Group Variable Mean SD Trait anger | Depression | Life events | Anger
express
Reference | Trait anger | 17.76 3.98 1 - - -
(=89) " [Depression | 4.97 2.98 0.18 1 - -
Life events | 57.26 9.67 0.23" 0.22" 1 -
Anger 69.7 10.03 0.24" 0.06 0.15 1
express
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Control Trait anger | 23.46 11.34 1 - - -

(0=115)  pepression 2735 | 24.5 0.84 1 ; }
Life events | 67.87 19.71 0.33" 0.36™ 1 -
Anger 75.93 11.09 -0.27" -0.27" 0.03 1
express

Note: * p<0.05; ** p<0.01; *** p<0.001.

= Procedure

Before the formal start of the questionnaire,
explain to the participants the purpose of this
study and show the school ethics committee’s
opinions on the examination and approval
of this study. Then, the informed consent
form was signed by the participants. The
basic situation of the participants, including
the age of the patients, the history of major
diseases, the time of illness and the history
of taking medicine, was investigated, and the
participants who did not meet the requirements
of the study were eliminated. Through the
“Questionnaire  Star” app program, the
participants were recommended to enter
the questionnaire program to answer the
questions of the questionnaire with their
mobile phone. The operator in the study
ensured that the participants could clearly and
accurately understand each guiding word in
the questionnaire. Once the participants finish
the answers, thank them and ask if there is any
discomfort in the process of answering the
questions. Then, we explained the significance
and function of'the study in detail and answered
the participants’ doubts, which eliminated the
potential adverse effects of the study. Finally,
the questionnaire results were uploaded to
“questionnaire Star” software and saved for
verification. In this study, a total of 204 valid
questionnaires were obtained, including 115
depression patients in the control group and 89
healthy subjects in the reference group, with an
effective recovery rate of 96%.

= Measures

Measuring tools: The Life Events Scale, was
used to measure stress. The scale is suitable
for people over 16 years old and includes three
dimensions. The first is family life (28), the
second is work and study (13), and the third
is social and other aspects (7). A total of 48
items were scored on a 5-point Likert scale,
from no influence to extremely severe scores
of 0, 1, 2, 3, and 4, that is, no influence=0,
mild=1, moderate=2, severe=3, and extremely
heavy=4. The higher the total LES score, the

greater the mental stress. The Cronbach’s o
coefficient is 0.947 in this study.

The State-Trait Anger Expression Inventory-2
(STAXI-2) scale developed by Spielberger in
1999 provides a simple, easy and objective
scoring measurement tool for the experience,
expression and control of anger [32]. The scale
is divided into three dimensions, including
state anger, trait anger and anger expression
scale, with a total of 57 questions. Trait anger
scale consists of two dimensions; temperament
trait anger and reactive trait anger, with a total
of ten items, with a score from 1 (not at all)
to 4 (totally). The higher the score, the higher
the level of trait anger. Anger expression
consists of 31 topics in three dimensions,
namely, outburst of anger (anger-out), inward
outbreak of anger (anger-in) and anger control
(anger-control). Outburst of anger means that
after experiencing anger, individuals vent this
emotion to each other or other environment;
inward anger refers to suppressing anger into
their own hearts; anger control means that
individuals can consciously and effectively
control and reduce the intensity of anger after
experiencing anger. The scale adopts a 4-point
Likert scoring method, and the numbers 1,2,3
and 4 stand for “almost never”, “sometimes”,
“often” and “almost always”, respectively. The
subjects with higher scores on the scale will
have strong feelings of anger, which can be
suppressed or vented through extreme behavior,
or both, which represents the full expression of
anger. In this study, the Cronbach’s o coefficient
of internal consistency of the trait anger scale
was 0.899, and the Cronbach’s a coefficient of
anger expression was 0.785.

The Beck Depression Inventory (BDI),
compiled by Beck, is a self-rating scale for
investigating individual depression. The scale
is divided into three dimensions; Negative
attitude and suicide, somatic symptoms and
difficulty in operation. It contains 21 items on
a 4-point scoring scale; asymptomatic (0), mild
(1), moderate (2) and severe (3). The higher
the score, the higher the degree of depression.
The standard score was 0-10 points without
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depression, 10-15 points with mild mood
disorders, more than 15 points with depression,
and more than 25 points with severe depression.
The scale has high reliability and validity, and
the Cronbach’s a coefficient is 0.919 in this
study.

= Statistical Analyses

The mediating effect of trait anger on
depression with life events as a mediating
variable: Using International Business
Machines Corporation (IBM) SPSS Statistics
26.0 and SPSS macro program PROCESS.
V3.5, the collected data of the reference
group and the control group were collated and
analyzed as follows:

e Descriptive statistics of trait anger, life
events, depression and anger expression of
the control group and the reference group.
The independent sample t test and Pearson
product correlation analysis were used to
test the data distribution and significance
of each variable.

e Using the PROCESS.V3.5 macro program
and bootstrap method to analyze and
verify the mediating effect of variables in
the control group and the reference group,
trait anger takes life events as mediating
variables on depression.

Zhongetal., summarized the methods of directly
testing the product of coefficients of mediating
effect, including the Sobel test, multiplicative
integral distribution method, bootstrap method
and Bayesian method [33]. The nonparametric
bootstrap method relies on sample data.
By constantly taking bootstrap samples
and calculating the estimates of a and b, the
bootstrap interval estimation of ab is obtained.
If the interval estimation does not contain 0,
then the mediating effect is significant. In this
study, trait anger was taken as an independent
variable, depression as a dependent variable,
life events as a mediating variable, and gender
and age as control variables. First, continuous
variables were centralized, and then the
nonparametric percentile bootstrap method
(Model 4) of deviation correction by the SPSS
macro program PROCESS.V3.5 was used to
test the mediating effect model.

On the basis of the mediating effect of trait
anger on depression, the moderating role of
anger expression was tested by the PROCESS
macro program, and the interaction between

anger express and the effect of trait anger
on life events was analyzed by the Johnson-
Neyman method. Lin and Juan noted that the
nonparametric percentile bootstrap method is
used to test the product of coefficients [34].
If at least a pair of products is significant, the
mediating effect is moderated. The mediating
effect value is reported at the mean value of
the moderating variable and the next standard
deviation above the mean value.

= Common method bias analysis

Because this study only uses questionnaires
to collect data on five variables, namely, trait
anger, age, gender, life events, and depression,
to avoid affecting and interfering with the
research results and to make the results more
objective and effective, the subjects, samples
and test process are controlled to a certain
extent in the test process. In the process of
data analysis, Harman single factor analysis
is used to test the unrotated exploratory factor
analysis. The results of exploratory factor
analysis show that there are 35 factors with
eigenvalues greater than 1, which can explain
75.75% of the variation, and the first factor can
explain 17.46% of the variation, which is much
less than 40% of the critical value. Therefore,
there is no serious common method deviation
in this study.

Results

The variables in the reference group and the
control group were tested by independent
sample t test. Independent sample t tests
were performed on the four variables in the
reference group and the control group, such as
trait anger, depression, life events and anger
expression. First, we perform the variance
homogeneity test of the data and then perform
the independent sample t test. The results
showed that trait anger (F=3.66, P=0.06>0.05)
indicated that the condition of homogeneity of
variance was established, and trait anger was
significantly different between the reference
group and the control group (t=-4.53, df=202,
P<.0001). There was a significant difference
in depression (F=14.28, P<0.001) between the
reference group and the control group, which
indicated that the condition of homogeneity
of variance was not acceptable. The reference
group and the control group were not supposed
to have equal variance data. Therefore, there
was a significant difference in depression
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between the reference group and the control
group (t=-9.70, df=118.33, P<.0001).

The life event item F=11.29, P<0.001, reached
a significant level, indicating that the condition
of homogeneity of variance is not valid, and
we chose tactile from the equal variance data,
so there was a significant difference in life
events between the reference group and the
control group (t=-5.04, df=174.16, P<.0001).
There was significant difference in age between
the reference group and the control group
(P<0.001), indicating that the condition of
homogeneity of variance was not tenable. The
anger express item (F=0.76, P>.05) indicated
that the condition of homogeneity of variance
was established, and the trait anger was
significantly different between the reference
group and the control group (t=-4.15, df=202,
P<.0001), so there was a significant difference
between the reference group and the control
group. Through the independent sample t test
of the data of trait anger, anger expression,
depression, and life events between the
reference group and the control group, it was
found that there were significant differences
between the two groups (t=-4.55, df=144.28,
P<.0001). As a result, it can be concluded
that the subjects of the control group and the
reference group are heterogencous, which lays
a foundation for the control conditions and
design premise of this study.

» Descriptive statistics and
correlation analysis

The correlation analysis of trait anger,
depression, life events and age in the reference
group is shown in Table 1. Pearson product
correlation analysis showed that there was a
significant positive correlation between life
events (M=57.26, SD=9.67) and trait anger
(M=17.76, SD=3.98), (r=0.23*, p<0.05) and
between depression (M=4.97, SD=2.98) and
life events (r=0.22%*, p<0.05). There was a
significant negative correlation between age
(M=39.37, SD=14.96) and trait anger (r=-
0.39%*, p<0.01).

The correlation analysis of trait anger,
depression, life events and age in the control
group is shown in Table 1. Pearson product
correlation analysis showed that trait anger
(M=23.46, SD=11.34) and depression
(r=0.84***, p<0.001) and trait anger and
life events (r=0.33***  P<0.001). There was
a significant positive correlation between

depression (M=27.35, SD=24.50) and life
events (M=67.87, SD=19.71) (1=0.36%*%*,
p<0.001). There was a significant negative
correlation between anger express (M=75.93,
SD=11.09) and trait anger (M=67.87,
SD=19.71) (r=-0.27, p<0.01). There was
a significant negative correlation between
anger expression (M=75.93, SD=11.09) and
depression (M=27.35, SD=24.5) (r=-0.27**,
p<0.01).

= Analysis of mediating effect
between control group and
reference group

Analysis of mediating effect in reference
group: The results are shown in Table 2. It
can be seen from the table that the influence of
trait anger in the control group in the path of
life events (Coeff=0.23) because the bootstrap
95% confidence interval can be seen from the
table (0.051.06) does not include 0, indicating
that there is a significant existence of this path,
which is a condition for the establishment of
mediation. Then, we examined the influence of
life events on depression from the path of life
events to depression (coefficient=0.18). The
bootstrap 95% confidence interval (-0.01,0.12),
including 0, the path model (P=0.06>0.05),
there is obviously no significant difference in
this path. From this intermediary effect test, we
can obtain the intermediary effect, which does
not accord with the hypothesis of the model. In
addition, the indirect effects of mediation are
tested, effect=0.03 because its 95% confidence
interval is (-0.01, 0.09), the value of 0 is in
this interval but not significant. As a result, it
can be concluded that the mediating effect of
trait anger on depression with life events as
mediating variables in the reference group is
not valid.

Analysis of mediating effect in control
group: As Table 2 shows, trait anger has a
significant effect on life events in the control
group (Coeff=0.23%*), and the 95% confidence
interval is (0.161.40), and the 0 value is not
in this range; life events have a significant
effect on depression (Coeff=0.27), and the
95% confidence interval is (0.05, 0.26), and
the 0 value is not in this range. The effect of
trait anger on depression was not significant
(Coeft=0.18) because its 95% confidence
interval was (-0.01, 0.70), and the 0 value was
in this range. From this, we can infer that the
mediating effect of trait anger on depression
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with life events as mediating variables is
established. Because the direct effect is not
significant, it is concluded that the mediating
effect is complete. The results of further
analysis of the mediating effect. The confidence
interval of total effect=0.46, 95% is (0.11,
0.81), the 0 value is not in this range, so it is
significant; Direct effect=0.34, the proportion
of relative mediating effect is 73%, its 95%
confidence interval is (-0.01, 0.69), a value of 0
is in this range, so it is not significant. Indirect
effect=0.12, the relative mediating effect
accounts for 26.09%, and its 95% confidence
interval is (0.040.29), the value of 0 is not in
this range, so it is significant. It can be seen
from the above that this model is a complete
mediating effect of trait anger on depression
with life events as mediating variables, and its
mediating effect.

Analysis of moderated mediating effects:
The moderation test was carried out by using
PROCESS software (model 14), and the
results are shown in Table 3. Prior trait anger
has a significant predictive effect on life events
(B=0.78%*), with a 95% confidence interval of
(0.16, 1.40), which is significant because the 0
value is not within this interval, and the model
fitting parameter R2=0.05*, F=6.30*. Life
events can significantly predict depression
(B=0.24***) with a 95% confidence interval
of (0.13, 0.35), which is significant because
the 0 value is not in this range. The prediction
of trait anger to depression was not significant
(B=0.31), with a 95% confidence interval of
(-0.03, 0.64), which was not significant because
the 0 value was in this range. Trait anger has a
complete mediating effect on depression with

Table 2: Mediating effect analysis between the control group and reference group.

Group Variable 1 | Variable | Coeff |SE |T 95% CL R2 F P
2 LLCI | ULCI
Reference | Life events | Constant | 0 1 0 -1.2 1.2 - - -
(n=89) Trait 023 025219 [005 [106 |005 [480° [0.01
anger
Constant | 0 03110 -0.61 |]0.61 - - -
Depression | Life 0.18 0.03 | 1.71 -0.01 |0.12 [0.07 - -
events
Trait 0.14 0.08 | 1.33 -0.05 ]0.27 - - -
anger
Control Constant | 0.00”" [ 1.74 | 0 -3.44 | 3.44 - - -
(0=115) [V ife events | Trait 023" 005 [2.51" (016 [140 [005 [630" |-
anger
Constant | 0.00™" [0.95 |0 -1.89 |1.89 - - -
Depression | Life 0.27" 10.05 |2.97™ | 0.05 0.26 0.13"" | 8.02" | -
events
Trait 0.18 0.18 | 1.94 -0.01 |0.7 - - -
anger
Note: * p<0.05; ** p<0.01; *** p<0.001.

n=115 Life events 95%CL Depression 95%CL
Predictive B SE (T LLUI | ULUI |B SE |T LLUI | ULUI
variable

Trait anger 0.78" 1 0.31 [2.51" |0.16 1.40 ]0.31 0.17 | 1.82 -0.03 ] 0.64
Anger express - - - - - 0.05 0.09 10.53 -0.13 10.23
Anger express X | - - - - - -0.02™ [ 0.01 [-0.33 -0.03 ]-0.01
Life events

Life events - - - - - 0.24"* [0.06 | 420" ]0.13 ]0.35
R? - - 0.05" |- - - - 022" |- -

F - - -6.30" | - - - - 7.54™ | - -

Note: * p<0.05; ** p<0.01; *** p<0.001.
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life events as mediating variables.

The interaction item of anger express x trait
anger (f=-0.02**) has a significant effect on
life events. The 95% confidence interval (-0.03,
-0.01) is significant because the 0 value is not
within this range. As shown in the Figure 1, the
interaction between the anger express variable
and trait anger has a positive moderating
effect on the back of the mediating model of
this study. To further explore the influence of
the anger express of the moderating variable
on the mediating effect, the anger express of
the moderating variable was analyzed by the
significant interval analysis of the Johnson-
Neyman diagram. When the anger express
of the moderating variable is greater than the
critical value of 26.41, as Figure 2 shows, the
slope is negative and significant, indicating that
the anger express of the moderating variable
has a significant negative moderating effect on

the mediating effect.
Life events

_,/-D,DZ""

7
|:Trait e - o

Figure 1: A moderated mediation model with
anger expression as a moderating variable.

Note: "Trait anger; ““Anger express;
“*Depression.
Johnson-Neyman
03 ~o .
o2 \
01 [>~_
0 s < —
123456 T P72829303432333435
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Figure 2: Significant interval distribution of
anger expression as a moderating variable
Johnson-Neyman.

However, when the anger express of the
moderating variable is less than the critical
value of 7.26, as Figure 2 shows, the slope

is positive and significant, indicating that the
anger express of the moderating variable has
a significant positive moderating effect on the
mediating effect. The results of moderated
mediating effects tested by the bootstrap
method. The moderated mediation index
Index=-0.02 has a confidence interval of 95%
(-0.03, -0.002), which is significant because
the value of 0 is not in this range. As Figure
1 shows, a moderated mediating model with
anger expression as a moderating variable can
be obtained.

Discussion

= The differences between the
control group and the reference
group in establishing the
mediating effect of trait anger on
depression were compared

According to the data in Table 2 of the results
of this study, the reference group failed to
construct the mediating effect model of trait
anger with life events as mediating variables on
depression, but the control group successfully
constructed the above mediation model.
The main reason for this difference is that
compared with the general healthy population,
the wvulnerability of emotional regulation
and cognition in patients with depression
is related to the susceptibility to negative
bias. Emotional disorder is the hallmark of
depression [35]. Patients with depression use
maladjustment strategies more frequently when
regulating their emotions, and it is difficult to
implement effective adaptation strategies [25].
Depression is characterized by an increase in
the description of negative information with
difficulty in getting rid of negative materials
and cognitive control defects due to negative
emotional states and negative life events when
dealing with negative information [35].

Depression patients have lower activation in
the prefrontal lobe and greater activation in
the amygdala. This defect may make it difficult
for depressed patients to detach or suppress
their attention to negative stimuli, making
them prone to depression when they encounter
negative events in life [36]. Therefore, the bias
in attention processing of negative information
may be an important cognitive vulnerability
factor in the occurrence and maintenance
of depression [37]. The vulnerability-stress
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hypothesis explains that the occurrence of
depressive disorders is due to the interaction
between psychological vulnerability (for
example, certain cognitive or specific
information processing methods) and induced
stressors (such as negative life events or other
environmental factors).

The results of the control group in this study
show this process. That is, when subjects have
depression, high trait angry individuals will
experience more anger, and anger as a negative
emotion makes it more difficult to separate the
subjects’ attention from the negative materials
of psychological stress caused by life events.
The defect in inhibition control leads to the
further aggravation of depression. On the other
hand, the normal healthy participants in the
reference group have the flexible ability of
emotional regulation and the treatment mode
of strong reaction and inhibition of negative
materials that attract attention, which can
make the behavior and emotional response
constantly adapt to the psychological stress in
order to alleviate and relieve depression.

Theresults of this study show that the depression
of normal people can also be measured in
the form of a depression questionnaire, and
sometimes there may be a high depression
index, but it is a different concept from the
depressive symptoms measured by patients
with depression. The treatment and intervention
of depression should be set according to
the emotional regulation and cognitive
characteristics of patients. According to Beck’s
depression theory, the influencing factors of
depression can be divided into two categories;
Endogenous and Reactive (Exogenous). In this
study, trait anger should belong to a relatively
stable personality tendency and be an
endogenous influencing factor of depression.
However, the psychological stress caused by
life events to the subjects should belong to
the source of stress and the reactive factors of
depression.

The results of this study show that in the control
group, endogenous trait anger affects depression
in the form of complete mediation through
reactive life events. This process reflects the
strong conduction effect of endogenous factors
on depression through reactive factors. This
proves a unique mechanism of endogenous
and reactive factors affecting depression.
According to this mechanism, the path of
intervention for depression can be designed. As

the result of this study is a complete mediation,
we only need to consider intervening in the
back part (life event to depression) of this
mediation model to block the transmission of
the above pathways to depression and alleviate
depression.

= The moderating effect of anger
expression on the mediating effect

Reviewing the early psychoanalytic classical
representative Freud thought that depression
was the result of anger turning to the mind,
put forward catharsis theory and applied
this theory to the treatment of depression.
The theory holds that anger suppression is a
crucial factor in depression, so the solution
is to release a person’s anger. However,
many psychologists have shown that anger
expression usually increases anger, while more
studies emphasize that anger suppression and
anger expression are positively correlated
with depressive symptoms [38,39]. There are
many contradictions in previous studies on the
effects of anger expression on depression. This
is determined by the complexity between anger
expression and depression. In this study, we
construct a moderated mediation model with
anger expression as a moderating variable to
prove the moderating effect of anger expression
on mediation. As shown in Table 3, there was an
interaction between anger expression and life
events, that is, anger expression x life events
(B=-0.02*%*), which had a significant negative
moderating effect on depression. When we
further explore its moderating effect on the
mediating effect, as shown in Figure 2, when
the moderating variable anger expression is less
than the critical value of 7.26, anger expression
has a significant positive moderating effect on
the mediating effect.

This means that the more anger is expressed,
the more severe depression can be made by
moderating the intermediary effect at this time.
This is in line with the conclusion of previous
studies that there is a positive correlation
between anger and depression. When the
moderating variable anger expression is greater
than the critical value 0f26.41, anger expression
has a significant negative moderating effect on
mediation. A larger anger expression value and
fuller anger expression allow depression to be
relieved by moderating the mediating effect at
this time. This is in line with the conclusion
of the “catharsis theory” that anger expression
is beneficial to the treatment of depression.
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The value of anger expression depends on the
direction and intensity of depression regulation.
Therefore, an interesting conclusion can be
drawn; depression benefits from greater anger
expression, but less anger expression hurts
their emotions.

Because the main effect of anger expression
on depression is not significant ($=0.05), its
95% confidence interval is (-0.13, 0.23), in
which the value of 0 is in this range, there
is no significant difference. The moderating
effect of anger expression is mainly reflected
in its interaction with life events. According
to the principle that depression is moderated
by the interaction between anger expression
and life events, the moderating effect of anger
expression can be explained as follows; when
anger is expressed in a low value area, more
anger may be suppressed because it cannot
be fully expressed, and when in a state of
anger repression, increased anger expression
cannot relieve the stress caused by anger.
In contrast, it will be more sensitive to the
psychological stress caused by life events,
thus making depression more serious. When
anger is expressed in the high value area, more
anger may be fully expressed so that anger
can be vented and channeled, which forms
a passivation effect and relief effect with the
psychological pressure caused by life events
and then play a role in alleviating depression.

The traditional theory of traditional Chinese
medicine is about “anger beyond depression”
in the interaction of emotions theory, that
is, the use of the relationship of emotions to
promote, restrict and influence each other to
treat diseases caused by excess emotion in
the clinical field. As seen from the results of
this study, the regulars summarized by ancient
Chinese doctors in long-term clinical practice,
that is, under certain conditions, the expression
of anger can be used to treat and alleviate
depression and its complications caused by
excessive worry.

= Study limitations and future
directions

From the perspective of psychological
research on the effect of anger on depression,
many theories appear alternately in their
arguments, and there are many contradictions
and conflicts. This is due to the complexity of
the relationship between anger and depression.
Due to the lack of empirical research evidence

that different emotional titers influence
each other, it is difficult to clarify the exact
relationship between anger and depression. A
series of problems, such as the deep regulation
mechanism and the determination of the
causality of age embodied in the model, are
still worthy of further exploration in the future.

= Individual differences in the
effect of anger on depression

First, there are differences in the determination
of the degree of anger in existing studies.
For example, Gabrielle et al., explored the
relationship between irritability and temper
loss by taking community and clinical samples.
Research shows that there are differences in the
understanding of the terms “irritability” and
“frequent temper tantrum” in different sources
and types of samples [40]. It is not difficult to
see that due to the lack of objective evaluation
criteria for idiosyncratic anger and anger
expression, although this study takes into
account the heterogeneity of the subjects, the
subjects are divided into the reference group
and the control group according to whether
they suffer from depression. The inclusion and
exclusion criteria of the subjects were properly
controlled, but individual differences within
the test group were inevitable. Therefore, it
has a certain influence on the reliability and
validity of the research results.

Second, there are individual differences in the
effect of anger on depression. The Emotion
Context Insensitivity (ECI) hypothesis holds
that patients with depression have a weak
response to both positive and negative stimuli.
This is quite different from previous studies
that believe that patients with depression are
biased and susceptible to negative emotions
[41-43]. ECL is based on an evolutionary
model that holds that depression promotes a
person’s defensive disengagement from the
environment and that the interaction between
depression and environmental adaptation in the
environment can explain inconsistent findings
about differences in anger responses among
groups [44].

As a result, there are great individual
differences in the influence of anger,
psychological stress and emotional control as
intermediaries on depression. This is closely
related to individual personality factors and
personality traits. Nicole et al., believe that the
relationship between depression and anger is

Research article
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influenced by dependence and self-criticism
[45]. Dependence is related to the state of
anger of non-depressed subjects who are highly
dependent on others and point their anger more
by themselves. Self-criticism is associated
with high levels of trait anger against oneself
and others but low levels of anger control.
Therefore, these personality factors should be
taken into account in the research and treatment
of'depression anger. Again, individual cognitive
differences also affect the relationship between
anger and depression. The study examined
contemplation of anger and sadness to assess
their unique relationships with aggression
and depression, respectively. Path analysis
confirmed the unique relationship between
angry contemplation and aggressiveness, sad
meditations and depression [46]. Because of the
great differences in cognitive style, adaptability
and personality characteristics of the subjects,
future research should focus on the control of
individual difference variables. On the premise
of obtaining good homogeneity, it would be
supplemented by objective indicators of the
effects of emotion on endocrine physiology
and neurophysiology. The experimental results
will not have a large deviation in the data.

= The adaptation of anger to
depression

Previous studies have shown that there is
a positive correlation between anger and
depression, but in fact, there is a more complex
relationship. Anger has a more complex
moderating mechanism for depression; in
fact, it is also a mechanism of adaptation to
the environment and situation in biological
evolution [47]. The moderating effect of anger
on depression reflects the self-psychological
regulation and self-protection mechanism of
organisms in a complex living environment.
However, the mechanism of emotional
adaptation will also have an impact on the study.
The Mood Brightening (MB) effect suggests
that the Negative Affect (NA) of patients
with depression on positive events decreases
more. People with depression “benefit” more
from positive events than healthy people.
Therefore, three emotion regulation strategies
(contemplation, distraction and expression
inhibition) are often used in clinical practice to
benefit patients with depression from positive
emotional events [48]. Most researchers study
theregulation ofdepression fromthe perspective
of positive emotion regulation, but depression

and anger are inseparable in life or clinical
practice. This gives us the problem of how to
solve the adaptation of anger to depression.
Stephanie et al., studied the inappropriate
expression (hostility) and adaptive form (direct
anger) of anger [49]. The results showed that
direct anger was negatively correlated with
subsequent depressive symptoms, while
hostility was positively correlated with
subsequent depressive symptoms. The results
revealed that adaptive and inadaptive anger
expression had different effects on depressive
symptoms. Therefore, when studying the effect
of anger on depression, full attention should
be given to emotional adaptability [50-53].
In the experimental design, we need to fully
consider the means to stimulate or activate
anger, and experimental materials should
be multiangle, multichannel to improve the
ecological nature of experimental materials.
In addition, the establishment of a random
sampling control group can also balance the
emotional adaptability problems caused by
random factors [54-58]. Emotion has two
important dimensions: potency and arousal.
Anger has a high degree of physiological
arousal, under what conditions, how to achieve
the moderating effect on depression, and how
the quantitative degree of anger matches the
adaptation of depression regulation. These
problems also need empirical research and in-
depth discussion in future research. This will
be conducive to the intervention and treatment
of depression to provide a set of new ideas and
methods [59,60].

Conclusion

This study is aimed at the complete mediation
model of how the endogenous factors of
depression, trait anger (personality tendency)
and life events (reactive factors), affect
depression. Anger expression is used as a
moderating variable to moderate the mediating
effect. The results showed that the value range
of anger expression was different and that the
moderation direction and intensity of anger
expression showed different effects. This
also reflects the complexity and uncertainty
of the treatment of depression. Due to the
heterogeneity of patients with depression and
the complexity of the disease itself, the results
of this study should be applied in clinical
practice in the future. The key is to confirm
the applicable conditions of treatment and
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intervention, the path of intervention, the node
and the degree of anger expression, as well
as the patient’s own personality traits (trait
anger), to further develop a specific treatment
and intervention plan suitable for personalized
treatment. Of course, the expression of anger
in patients with depression should be carried
out on the premise of ensuring personal and
property safety for the patient and others.
There are still some technical problems with
the precise manipulation of anger expression;
for example, anger expression is difficult to

measure objectively. With the continuous
progress of psychological measurement
technology and the continuous objectification
of emotion measurement, it should be believed
that this technology will be continuously
improved in the future. In short, the results of
this study not only provide new ideas for the
treatment and intervention of depression in
the future but also provide more options for
patients with depression to need more targeted
and personalized treatment solutions.

Research article

Neuropsychiatry (London) (2024)(13)(4)

13



Research article

References

1.

10.

I1.

12.

13.

14.

Delgado PL. Common pathways of
depression and pain. J Clin Psychiatry
65, 16-19 (2004).

Nadja B, Kuppens P, Allen NB, et
al. Affective family interactions and
their associations with adolescent
depression: A dynamic network
approach. Dev Psychopathol 30(4),
1459-1473 (2018).

Grant L, Terry DP, Luz M, et al. Anger
and depression in middle-aged men:
Implications for a clinical diagnosis
of chronic traumatic encephalopathy.
J Neuropsychiatry Clin Neurosci
31(4), 328-336 (2019).

Ou CH, Hall WA. Anger in the
context of postnatal depression: An
integrative review. Birth 45(4), 336-
46 (2018).

Mohammad BA, Nia ME, Farahani H.
Anger and major depressive disorder:
The mediating role of emotion
regulation and anger rumination.
Asian J Psychiatr 6(1), 35-41 (2013).

Liliana CP, Chapman R, Murphy
SE, et al. A single dose of fluoxetine
reduces neural limbic responses
to anger in depressed adolescents.
Transl Psychiatry 30(1), 1-30 (2019).

Amanda LN, Zarit SH, Kim K, et al.
Depressive mood, anger, and daily
cortisol of caregivers on high-and
low-stress days. J Gerontol B Psychol
Sci Soc Sci 70(6), 820-829 (2015).

Beck, Alford. Depression. Machinery
Industry Press 64-68 (2021).

Mikhail S, Tishkina A, Novikova
M, et al. Anhedonia but not passive
floating is an indicator of depressive-
like behavior in two chronic stress
paradigms. Acta Neurobiol Exp
(Wars) 76(4), 324-333 (2016).

Kassinove H, Sukhodolsky DG.
Anger disorders: Basic science and
practice issues. Issues Compr Pediatr
Nurs 18(3), 173-205 (1995).

Spielberger C, Krasner S, Soloman
E. The experience, expression, and
control of anger. In Janisse M(Ed) 89
-108 (1988).

Wenze SJ, Gunthert KC, Forand NR,
et al. The influence of dysphoria on
reactivity to naturalistic fluctuations in
anger. J Pers 77(3), 795-824 (2009).

Rick IE, Trenary L, Odom M, et
al. Cognitive, affective and social
mechanisms in depression risk:
Cognition, hostility, and coping style.
Cogn Emot 21(1), 78-94 (2007).

Al’absi M.U, Bongard S, Lovallo

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Zhe Han

WR. Adrenocorticotropin responses
to interpersonal stress: Effects of
overt anger expression style and
defensiveness. Int J Psychophysiol
37(3), 257-265 (2020).

Katie MD, Porter RJ. Associations
between hypothalamic-pituitary-
adrenal axis function and facial
emotion processing in depressed and
control participants. Psychiatry Clin
Neurosci 66(5), 442-450 (2012).

Ellen KM, Frost A, Goldstein BL,
et al. Developmental pathways from
preschool irritability to multifinality
in early adolescence: The role of
diurnal cortisol. Psychol Med 51(5),
761-769 (2021).

Scruz J.P, Rea K, Nolan YM, et
al. Depression’s unholy trinity:
Dysregulated stress, immunity, and
the microbiome. Annu Rev Psychol
71, 49-78 (2020).

Scott BP. Sensitization: The sine qua
non of the depressive disorders? Med
Hypotheses 71(6), 872-875 (2008).

Rannveig, Bryndis, Sarah & Inga.
The Impact of sexual abuse family
violence conflict spirituality and
religion on Anger and depressed
mood among adolescents. J Interpers
Violence 36(2), 557-597 (2017).

Maheen NS, Mohammad RM, Fatima
S, et al. Perceptions pertaining
to clinical depression in Karachi,
Pakistan. Cureus 11(7), 1-8 (2019).

Beck AT. Cognitive models of
depression. Clinical advances in
cognitive psychotherapy: Theory and
application 14(1), 29-61 (2002).

Kai G. R, Pfarr JK, Stein F, et al.
Association between stressful life
events and grey matter volume in the
medial prefrontal cortex: A 2-year
longitudinal study. Hum Brain Mapp
43(11), 3577-3584 (2022).

Davey CG, Lopez-Sola C, Bui M, et
al. The effects of stress-tension on
depression and anxiety symptoms:
Evidence from a novel twin modelling
analysis. Psychol Med 46(15), 3213-
3218 (2016).

Kendler KS, Thornton LM, Gardner
CO. Genetic risk, number of previous
depressive episodes, and stressful life
events in predicting onset of major
depression. Am J Psychiatry 158(4),
582-586 (2001).

Joormann J, Colin HS. Examining
emotion regulation in depression: A
review and future directions. Behav
Res Ther 86, 35-49 (2016).

Abdolmanaf A. The moderating role

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

of locus of control on the relationship
between anger and depression in
patients with major depression
disorder. Soc Behav Sci 6(2), 15-25
(2011).

Marialuisa R, Cevoli S, Giannini
G, et al. State and trait anger and
its expression in cluster headache
compared with migraine: A cross-
sectional study. Neurol Sci 40, 2365-
2370 (2019).

Wang X, Trivedi R, Treiber F, et al.
Genetic and environmental influences
on anger expression, John Henryism,
and stressful life events: The
Georgia Cardiovascular Twin Study.
Psychosom Med. 67(1), 16-23 (2005).

Ellis A.J, Salgari G, Miklowitz DJ, et
al. The role of avoidance motivation
in the relationship between reward
sensitivity and depression symptoms
in adolescents: An ERP study.
Psychiatry Res 279, 345-349 (2019).

Jennifer LS, Levin-Silton R, Sass SM,
et al. Anger style, psychopathology,
and regional brain activity. Emotion
8(5), 701-713 (2008).

Mills P.J, Schneider RH, Dimsdale
JE. Anger assessment and reactivity
to stress. J Psychosom Res 33(3),
379-382 (1989).

Spielberger C, Krasner S, Soloman
E. The experience, expression, and
control of anger. In Janisse M(Ed) 89
-108 (1988).

Zhong W, Fang J, Xie J, et al
Methodological research on mediation
effects in China’s mainland. Adv
Psychol. Sc 30(8):1692-1702 (2022).

Lin WZ, Ye Bao Juan. Moderated
intermediary model test: competition
or substitute? J Psychol 46(5), 714-
726 (2014).

Gotlib IH, Joormann J. Cognition and
depression: Current status and future
directions. Annu Rev Clin Psychol 6,
285-312 (2010).

Zhong M, Wang X, Xiao J, et al.
Amygdala  hyperactivation  and
prefrontal hypoactivation in subjects
with  cognitive  vulnerability to
depression. Biol Psychol 88(2-3),
233-242 (2011).

Leyman L, De Raedt R, Schacht RI,
et al. Attentional biases for angry
faces in unipolar depression. Psychol
Med 37(3), 393-402 (2007).

Fatemeh, Mohammad. Comparison
of anger control in clinical depressed,
nonclinical depressed and normal
people. Procedia Soc and Behav. Sci
30(4), 94- 97 (2011).

14

Neuropsychiatry (London) (2024)(14)(1)


https://www.psychiatrist.com/wp-content/uploads/2021/02/11958_common-pathways-depression-pain.pdf
https://www.psychiatrist.com/wp-content/uploads/2021/02/11958_common-pathways-depression-pain.pdf
https://www.cambridge.org/core/journals/development-and-psychopathology/article/affective-family-interactions-and-their-associations-with-adolescent-depression-a-dynamic-network-approach/D180EE9062B411BF012021A8AAF1788B
https://www.cambridge.org/core/journals/development-and-psychopathology/article/affective-family-interactions-and-their-associations-with-adolescent-depression-a-dynamic-network-approach/D180EE9062B411BF012021A8AAF1788B
https://www.cambridge.org/core/journals/development-and-psychopathology/article/affective-family-interactions-and-their-associations-with-adolescent-depression-a-dynamic-network-approach/D180EE9062B411BF012021A8AAF1788B
https://www.cambridge.org/core/journals/development-and-psychopathology/article/affective-family-interactions-and-their-associations-with-adolescent-depression-a-dynamic-network-approach/D180EE9062B411BF012021A8AAF1788B
https://neuro.psychiatryonline.org/doi/abs/10.1176/appi.neuropsych.18110280
https://neuro.psychiatryonline.org/doi/abs/10.1176/appi.neuropsych.18110280
https://neuro.psychiatryonline.org/doi/abs/10.1176/appi.neuropsych.18110280
https://neuro.psychiatryonline.org/doi/abs/10.1176/appi.neuropsych.18110280
https://onlinelibrary.wiley.com/doi/abs/10.1111/birt.12356
https://onlinelibrary.wiley.com/doi/abs/10.1111/birt.12356
https://onlinelibrary.wiley.com/doi/abs/10.1111/birt.12356
https://www.sciencedirect.com/science/article/pii/S1876201812001384
https://www.sciencedirect.com/science/article/pii/S1876201812001384
https://www.sciencedirect.com/science/article/pii/S1876201812001384
https://www.nature.com/articles/s41398-018-0332-2
https://www.nature.com/articles/s41398-018-0332-2
https://www.nature.com/articles/s41398-018-0332-2
https://academic.oup.com/psychsocgerontology/article-abstract/70/6/820/2604953
https://academic.oup.com/psychsocgerontology/article-abstract/70/6/820/2604953
https://academic.oup.com/psychsocgerontology/article-abstract/70/6/820/2604953
https://www.pennpress.org/9780812219647/depression/
https://ane.pl/index.php/ane/article/view/2082
https://ane.pl/index.php/ane/article/view/2082
https://ane.pl/index.php/ane/article/view/2082
https://ane.pl/index.php/ane/article/view/2082
https://www.tandfonline.com/doi/pdf/10.3109/01460869509087270
https://www.tandfonline.com/doi/pdf/10.3109/01460869509087270
https://www.semanticscholar.org/paper/The-Experience%2C-Expression%2C-and-Control-of-Anger-Spielberger-Krasner/59f168d9b65c1c4138ebb783fe1ff93629ba14f8
https://www.semanticscholar.org/paper/The-Experience%2C-Expression%2C-and-Control-of-Anger-Spielberger-Krasner/59f168d9b65c1c4138ebb783fe1ff93629ba14f8
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-6494.2009.00565.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-6494.2009.00565.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-6494.2009.00565.x
https://www.tandfonline.com/doi/abs/10.1080/02699930600950778
https://www.tandfonline.com/doi/abs/10.1080/02699930600950778
https://www.tandfonline.com/doi/abs/10.1080/02699930600950778
https://www.sciencedirect.com/science/article/pii/S0167876000001082
https://www.sciencedirect.com/science/article/pii/S0167876000001082
https://www.sciencedirect.com/science/article/pii/S0167876000001082
https://www.sciencedirect.com/science/article/pii/S0167876000001082
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1440-1819.2012.02364.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1440-1819.2012.02364.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1440-1819.2012.02364.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1440-1819.2012.02364.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1440-1819.2012.02364.x
https://www.cambridge.org/core/journals/psychological-medicine/article/developmental-pathways-from-preschool-irritability-to-multifinality-in-early-adolescence-the-role-of-diurnal-cortisol/D29E501502E898C060635CB4F050BAE5
https://www.cambridge.org/core/journals/psychological-medicine/article/developmental-pathways-from-preschool-irritability-to-multifinality-in-early-adolescence-the-role-of-diurnal-cortisol/D29E501502E898C060635CB4F050BAE5
https://www.cambridge.org/core/journals/psychological-medicine/article/developmental-pathways-from-preschool-irritability-to-multifinality-in-early-adolescence-the-role-of-diurnal-cortisol/D29E501502E898C060635CB4F050BAE5
https://www.cambridge.org/core/journals/psychological-medicine/article/developmental-pathways-from-preschool-irritability-to-multifinality-in-early-adolescence-the-role-of-diurnal-cortisol/D29E501502E898C060635CB4F050BAE5
https://www.annualreviews.org/doi/abs/10.1146/annurev-psych-122216-011613
https://www.annualreviews.org/doi/abs/10.1146/annurev-psych-122216-011613
https://www.annualreviews.org/doi/abs/10.1146/annurev-psych-122216-011613
https://www.sciencedirect.com/science/article/pii/S0306987708003745
https://www.sciencedirect.com/science/article/pii/S0306987708003745
https://journals.sagepub.com/doi/abs/10.1177/0886260517734860
https://journals.sagepub.com/doi/abs/10.1177/0886260517734860
https://journals.sagepub.com/doi/abs/10.1177/0886260517734860
https://journals.sagepub.com/doi/abs/10.1177/0886260517734860
https://www.cureus.com/articles/20563-perceptions-pertaining-to-clinical-depression-in-karachi-pakistan.pdf
https://www.cureus.com/articles/20563-perceptions-pertaining-to-clinical-depression-in-karachi-pakistan.pdf
https://www.cureus.com/articles/20563-perceptions-pertaining-to-clinical-depression-in-karachi-pakistan.pdf
http://ndl.ethernet.edu.et/bitstream/123456789/52194/1/186.pdf#page=44
http://ndl.ethernet.edu.et/bitstream/123456789/52194/1/186.pdf#page=44
https://onlinelibrary.wiley.com/doi/abs/10.1002/hbm.25869
https://onlinelibrary.wiley.com/doi/abs/10.1002/hbm.25869
https://onlinelibrary.wiley.com/doi/abs/10.1002/hbm.25869
https://onlinelibrary.wiley.com/doi/abs/10.1002/hbm.25869
https://www.cambridge.org/core/journals/psychological-medicine/article/effects-of-stresstension-on-depression-and-anxiety-symptoms-evidence-from-a-novel-twin-modelling-analysis/A008176256BACAFC228036AB65C1740A
https://www.cambridge.org/core/journals/psychological-medicine/article/effects-of-stresstension-on-depression-and-anxiety-symptoms-evidence-from-a-novel-twin-modelling-analysis/A008176256BACAFC228036AB65C1740A
https://www.cambridge.org/core/journals/psychological-medicine/article/effects-of-stresstension-on-depression-and-anxiety-symptoms-evidence-from-a-novel-twin-modelling-analysis/A008176256BACAFC228036AB65C1740A
https://www.cambridge.org/core/journals/psychological-medicine/article/effects-of-stresstension-on-depression-and-anxiety-symptoms-evidence-from-a-novel-twin-modelling-analysis/A008176256BACAFC228036AB65C1740A
https://ajp.psychiatryonline.org/doi/abs/10.1176/appi.ajp.158.4.582
https://ajp.psychiatryonline.org/doi/abs/10.1176/appi.ajp.158.4.582
https://ajp.psychiatryonline.org/doi/abs/10.1176/appi.ajp.158.4.582
https://ajp.psychiatryonline.org/doi/abs/10.1176/appi.ajp.158.4.582
https://www.sciencedirect.com/science/article/pii/S0005796716301188
https://www.sciencedirect.com/science/article/pii/S0005796716301188
https://www.sciencedirect.com/science/article/pii/S0005796716301188
https://www.researchgate.net/publication/257714473_The_Moderating_Role_of_Locus_of_Control_on_the_Relationship_Between_Anger_and_Depression_in_Patients_With_Major_Depression_Disorder
https://www.researchgate.net/publication/257714473_The_Moderating_Role_of_Locus_of_Control_on_the_Relationship_Between_Anger_and_Depression_in_Patients_With_Major_Depression_Disorder
https://www.researchgate.net/publication/257714473_The_Moderating_Role_of_Locus_of_Control_on_the_Relationship_Between_Anger_and_Depression_in_Patients_With_Major_Depression_Disorder
https://www.researchgate.net/publication/257714473_The_Moderating_Role_of_Locus_of_Control_on_the_Relationship_Between_Anger_and_Depression_in_Patients_With_Major_Depression_Disorder
https://www.researchgate.net/publication/257714473_The_Moderating_Role_of_Locus_of_Control_on_the_Relationship_Between_Anger_and_Depression_in_Patients_With_Major_Depression_Disorder
https://link.springer.com/article/10.1007/s10072-019-03987-0
https://link.springer.com/article/10.1007/s10072-019-03987-0
https://link.springer.com/article/10.1007/s10072-019-03987-0
https://link.springer.com/article/10.1007/s10072-019-03987-0
https://journals.lww.com/psychosomaticmedicine/fulltext/2005/01000/genetic_and_environmental_influences_on_anger.3.aspx
https://journals.lww.com/psychosomaticmedicine/fulltext/2005/01000/genetic_and_environmental_influences_on_anger.3.aspx
https://journals.lww.com/psychosomaticmedicine/fulltext/2005/01000/genetic_and_environmental_influences_on_anger.3.aspx
https://journals.lww.com/psychosomaticmedicine/fulltext/2005/01000/genetic_and_environmental_influences_on_anger.3.aspx
https://www.sciencedirect.com/science/article/pii/S0165178119301453
https://www.sciencedirect.com/science/article/pii/S0165178119301453
https://www.sciencedirect.com/science/article/pii/S0165178119301453
https://www.sciencedirect.com/science/article/pii/S0165178119301453
https://psycnet.apa.org/record/2008-13989-012
https://psycnet.apa.org/record/2008-13989-012
https://www.sciencedirect.com/science/article/pii/0022399989900287
https://www.sciencedirect.com/science/article/pii/0022399989900287
https://www.semanticscholar.org/paper/The-Experience%2C-Expression%2C-and-Control-of-Anger-Spielberger-Krasner/59f168d9b65c1c4138ebb783fe1ff93629ba14f8
https://www.semanticscholar.org/paper/The-Experience%2C-Expression%2C-and-Control-of-Anger-Spielberger-Krasner/59f168d9b65c1c4138ebb783fe1ff93629ba14f8
https://journal.psych.ac.cn/xlkxjz/EN/10.3724/SP.J.1042.2022.01692
https://journal.psych.ac.cn/xlkxjz/EN/10.3724/SP.J.1042.2022.01692
https://www.annualreviews.org/doi/abs/10.1146/annurev.clinpsy.121208.131305
https://www.annualreviews.org/doi/abs/10.1146/annurev.clinpsy.121208.131305
https://www.annualreviews.org/doi/abs/10.1146/annurev.clinpsy.121208.131305
https://www.sciencedirect.com/science/article/pii/S0301051111001967
https://www.sciencedirect.com/science/article/pii/S0301051111001967
https://www.sciencedirect.com/science/article/pii/S0301051111001967
https://www.sciencedirect.com/science/article/pii/S0301051111001967
https://www.cambridge.org/core/journals/psychological-medicine/article/attentional-biases-for-angry-faces-in-unipolar-depression/103EF9D46FD6F494E281F83F3EC13048
https://www.cambridge.org/core/journals/psychological-medicine/article/attentional-biases-for-angry-faces-in-unipolar-depression/103EF9D46FD6F494E281F83F3EC13048
https://www.sciencedirect.com/science/article/pii/S1877042811018441
https://www.sciencedirect.com/science/article/pii/S1877042811018441
https://www.sciencedirect.com/science/article/pii/S1877042811018441
https://www.sciencedirect.com/science/article/pii/S1877042811018441

“Anger Beyond Depression”? The Effect of Trait Anger on
Depression-A Moderated Mediating Effect.

39. Sigfusdottir ID, Asgeirsdottir BB,
Gudjonsson GH, et al. Suicidal
ideations and attempts among
adolescents subjected to childhood
sexual abuse and family conflict/
violence: The mediating role of anger
and depressed mood. J Adolesc 36(6),
1227-1236 (2013).

40. Gabrielle CA, Danzig AP, Dougherty
LR, et al. Loss of temper and
irritability: The relationship to
tantrums in a community and
clinical sample. J Child Adolesc
Psychopharmacol 26(2), 114-122
(2016).

41.Rottenberg J, Gross JJ, Gotlib TH.
Emotion context insensitivity in
major depressive disorder. J Abnorm
Psychol 114(4), 627-639 (2005).

42. Thompson RJ, Mata J, Jaeggi SM,
et al. The everyday emotional
experience of adults with major
depressive  disorder:  Examining
emotional instability, inertia, and
reactivity. J Abnorm Psychol 121(4),
819 (2012).

43. Wingenfeld K, Terfehr K, Meyer B,
et al. Memory bias for emotional and
illness-related words in patients with
depression, anxiety and somatization

disorders: An investigation with
the  directed forgetting  task.
Psychopathology ~ 46(1),  22-27
(2012).

44. Jackson J, Kuppens P, Sheeber LB, et
al. Expression of anger in depressed
adolescents: The role of the family
environment. J Abnorm Child Psychol
39, 463-474 (2011).

45.Nicole V, Luyten P. The role of
dependency and self-criticism in the
relationship  between postpartum

depression and anger. Pers Individ
Differ 45(1), 34-40 (2008).

46. Peled M, Moretti MM. Ruminating on
rumination: Are rumination on anger
and sadness differentially related to
aggression and depressed mood? J
Psychopathol. Behav 32(1), 108-117
(2010).

47. Fragoso JM, Kashubeck S. Machismo
gender role conflict, and mental
health in Mexican American men.
Psychology of Men & Masculinity
1(2), 87-97 (2000).

48. Panaite V, Koval P, Dejonckheere E,
et al. Emotion regulation and mood
brightening in daily life vary with
depressive symptom levels. Cogn
Emot 22(10), 1-11 (2018).

49. Stephanie RS, Chrisman JG, Burton
Denmark A, et al. Expression of direct
anger and hostility predict depression
symptoms in formerly depressed
women. Can J Behav Sci 44(3), 200-
209 (2012).

50. Anna Llorca, Elisabeth Malonda,
Paula Samper. The role of emotions in
depression and aggression. Emotions,
depression and aggression 21 (5),59-
64 (2016).

51.Anna Llorca, Elisabeth Malonda,
Paula Samper. The role of emotions in
depression and aggression. Emotions,
depression and aggression 21 (5),59-
64 (2016).

52.Hagen EH, Rosenstrom T. Explaining
the sex difference in depression with
a unified bargaining model of anger
and depression. Evol Med Public
Health 2016(1), 117-32 (2016).

53.Gard DE, Gard MG, Kring AM, et

Research article

al. Anticipatory and consummatory
components of the experience of
pleasure: a scale development study.
J of res in pers 40(6), 1086-1102
(2006).

54.Klein DN, Santiago NJ, Vivian D,
et al. Cognitive-behavioral analysis
system of psychotherapy as a
maintenance treatment for chronic
depression. J Consult Clin Psychol
72(4), 681-686 (2004).

55.Luutonen S. Anger and depression-
Theoretical and clinical
considerations. Nord J Psychiatry
61(4), 246-251 (2007).

56.Taylor MK, Mujica-Parodi LR,
Potterat EG, et al. Anger expression
and stress responses in military men.
Aviat Space Environ Med 80(11),
962-967 (2009).

57. Alia-Klein N, Gan G, Gilam G, et
al. The feeling of anger: From brain
networks to linguistic expressions.
Neurosci Biobehav Rev 108, 480-497
(2020).

58.Vidal-Ribas P, Benson B, Vitale
AD, et al. Bidirectional associations
between stress and reward processing
in children and adolescents: A
longitudinal neuroimaging study.
Biol  Psychiatry Cogn Neurosci
Neuroimaging 4(10):893-901 (2019).

59. Goodwin RD. Association between
coping with anger and feelings of
depression among youths. Am J
Public Health 96(4), 664-669 (2006).

60. Tarantino S, De Ranieri C, Dionisi
C, et al. Clinical features, anger
management and anxiety: A possible
correlation in migraine children. J
Headache Pain 14, 1-8 (2013).

Neuropsychiatry (London) (2024)(13)(4)

15


https://www.sciencedirect.com/science/article/pii/S0140197113001413
https://www.sciencedirect.com/science/article/pii/S0140197113001413
https://www.sciencedirect.com/science/article/pii/S0140197113001413
https://www.sciencedirect.com/science/article/pii/S0140197113001413
https://www.sciencedirect.com/science/article/pii/S0140197113001413
https://www.sciencedirect.com/science/article/pii/S0140197113001413
https://www.liebertpub.com/doi/abs/10.1089/cap.2015.0072
https://www.liebertpub.com/doi/abs/10.1089/cap.2015.0072
https://www.liebertpub.com/doi/abs/10.1089/cap.2015.0072
https://www.liebertpub.com/doi/abs/10.1089/cap.2015.0072
https://psycnet.apa.org/record/2005-15138-014
https://psycnet.apa.org/record/2005-15138-014
https://psycnet.apa.org/record/2012-15953-001
https://psycnet.apa.org/record/2012-15953-001
https://psycnet.apa.org/record/2012-15953-001
https://psycnet.apa.org/record/2012-15953-001
https://psycnet.apa.org/record/2012-15953-001
https://karger.com/psp/article-abstract/46/1/22/284853
https://karger.com/psp/article-abstract/46/1/22/284853
https://karger.com/psp/article-abstract/46/1/22/284853
https://karger.com/psp/article-abstract/46/1/22/284853
https://karger.com/psp/article-abstract/46/1/22/284853
https://link.springer.com/article/10.1007/s10802-010-9473-3
https://link.springer.com/article/10.1007/s10802-010-9473-3
https://link.springer.com/article/10.1007/s10802-010-9473-3
https://www.sciencedirect.com/science/article/pii/S0191886908000731
https://www.sciencedirect.com/science/article/pii/S0191886908000731
https://www.sciencedirect.com/science/article/pii/S0191886908000731
https://www.sciencedirect.com/science/article/pii/S0191886908000731
https://link.springer.com/article/10.1007/s10862-009-9136-2
https://link.springer.com/article/10.1007/s10862-009-9136-2
https://link.springer.com/article/10.1007/s10862-009-9136-2
https://link.springer.com/article/10.1007/s10862-009-9136-2
https://psycnet.apa.org/journals/men/1/2/87/
https://psycnet.apa.org/journals/men/1/2/87/
https://psycnet.apa.org/journals/men/1/2/87/
https://www.tandfonline.com/doi/shareview/10.1080/02699931.2018.1543180
https://www.tandfonline.com/doi/shareview/10.1080/02699931.2018.1543180
https://www.tandfonline.com/doi/shareview/10.1080/02699931.2018.1543180
https://psycnet.apa.org/record/2012-10001-001
https://psycnet.apa.org/record/2012-10001-001
https://psycnet.apa.org/record/2012-10001-001
https://psycnet.apa.org/record/2012-10001-001
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5005092/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5005092/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5005092/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5005092/
https://academic.oup.com/emph/article-abstract/2016/1/117/2802593
https://academic.oup.com/emph/article-abstract/2016/1/117/2802593
https://academic.oup.com/emph/article-abstract/2016/1/117/2802593
https://academic.oup.com/emph/article-abstract/2016/1/117/2802593
https://www.sciencedirect.com/science/article/pii/S0092656605000991
https://www.sciencedirect.com/science/article/pii/S0092656605000991
https://www.sciencedirect.com/science/article/pii/S0092656605000991
https://psycnet.apa.org/record/2004-16970-014
https://psycnet.apa.org/record/2004-16970-014
https://psycnet.apa.org/record/2004-16970-014
https://psycnet.apa.org/record/2004-16970-014
https://www.tandfonline.com/doi/abs/10.1080/08039480701414890
https://www.tandfonline.com/doi/abs/10.1080/08039480701414890
https://www.tandfonline.com/doi/abs/10.1080/08039480701414890
https://www.ingentaconnect.com/content/asma/asem/2009/00000080/00000011/art00007
https://www.ingentaconnect.com/content/asma/asem/2009/00000080/00000011/art00007
https://www.sciencedirect.com/science/article/pii/S0149763419302167
https://www.sciencedirect.com/science/article/pii/S0149763419302167
https://www.sciencedirect.com/science/article/pii/S2451902219301405
https://www.sciencedirect.com/science/article/pii/S2451902219301405
https://www.sciencedirect.com/science/article/pii/S2451902219301405
https://www.sciencedirect.com/science/article/pii/S2451902219301405
https://ajph.aphapublications.org/doi/abs/10.2105/AJPH.2004.049742
https://ajph.aphapublications.org/doi/abs/10.2105/AJPH.2004.049742
https://ajph.aphapublications.org/doi/abs/10.2105/AJPH.2004.049742
https://link.springer.com/article/10.1186/1129-2377-14-39
https://link.springer.com/article/10.1186/1129-2377-14-39
https://link.springer.com/article/10.1186/1129-2377-14-39

