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Chapter 2

Abstract

Background: Patients with various psychiatric disorders may suffer from feelings of
anger, sometimes leading to maladaptive (e.g., aggressive) behaviours. We examined
to what extent depressive and anxiety disorders, relevant clinical correlates, and
sociodemographics determined the level of trait anger and the prevalence of recent
anger attacks.

Methods: In the Netherlands Study of Depression and Anxiety (NESDA), the Spielberger
Trait Anger Subscale and the Anger Attacks Questionnaire were analysed in patients
with depressive (n =204), anxiety (n = 288), comorbid (n =222), and remitted disorders
(n=1107), as well as in healthy controls (n = 470) based on DSM-IV criteria.

Results: On average, participants were 46.2 years old (SD=13.1) and 66.3% were
female. Trait anger and anger attacks were most prevalent in the comorbid group
(M=18.5,SD=5.9, and prevalence 22.1%), followed by anxiety disorder, depressive
disorder, remitted disorder, and controls (M =12.7; SD=2.9, and prevalence 1.3%).
Major depressive disorder, social phobia, panic disorder, and generalized anxiety
disorder were most strongly associated to trait anger and anger attacks.

Limitations: Due to a cross-sectional design, it was not possible to provide evidence
for temporal or causal relationships between anger and depressive and anxiety

disorders.

Conclusions: Trait anger and anger attacks are linked to depressive and anxiety disor-
ders, although the strength of the relationship differed among both anger constructs.

34



Anger and affective disorders

Introduction

Anger is a common emotion and ranges from mild irritation to fury. In mild forms,
anger can be functional in threatening situations but becomes problematic if it occurs
regularly or is very intense. High levels of anger may be associated with maladaptive
behaviours, resulting in adverse health outcomes and poorer quality of life ¢, Anger
can also trigger aggression and violent behaviour ©7, and is related to lifetime suicid-
ality ®. Given the serious consequences for individuals and society, it is of importance
to identify individuals most prone to high levels of anger.

To identify predictors of anger, we made the distinction between “trait anger” and
“state anger.” Trait anger connotes an angry disposition: a proneness to experience
feelings of anger. State anger refers to an emotional-physiological condition that
occurs in response to an immediate stressor or threat ©19, If severe, such a state can
develop into an anger attack: sudden spells of anger accompanied by symptoms of
autonomic activation such as tachycardia, sweating, hot flashes, or tightness of the
chest 19,

Several psychological constructs are closely linked to anger. Almost half of patients
with major depressive disorder (MDD) have shown high levels of irritability >3, Also,
elevated levels of anger and hostility are often reported in depressed patients 419,
The prevalence of anger attacks ranged from 26% to 49% in individuals with MDD (620
and from 28% to 53% in patients with dysthymia “2Y,

Patients with anxiety disorders also showed increased levels of anger; 29-32%
experience anger attacks @2, Similarly, patients with generalized anxiety disorder
(GAD), obsessive-compulsive disorder (OCD), social phobia (SP), and panic disorder
(PD) experience higher levels of hostility and anger compared to controls ?329),

To summarize, the available literature on this topic indicates that anger is more
prevalent in individuals with depression or anxiety. Yet, most previous studies used
insufficiently validated instruments or used only a single item to measure irritability.
To date, two large-scale population-based cohort studies have been conducted,
including 5692 9 and 8841 participants " and a patient-based study included 3800
psychiatric outpatients @¥, All three studies reported strong relationships with depres-
sive and anxiety disorders-even after adjusting for demographics and comorbidity.
However, anger was assessed through two 2 and four items @7 that were compiled
from larger questionnaires (i.e., Schedule for Affective Disorders and Schizophrenia
and the International Personality Disorder Examination respectively). Those items
were originally part of a questionnaire measuring another construct. Hence, their
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validity to measure anger is unknown. In addition, existing research has not provid-
ed for a clear distinction between trait and state anger. Given that anger research
is scarce, it is important to examine the construct and broader context of anger in
order to understand this heterogeneous construct. While research suggests different
patterns for anger experience and anger expression in relation to anxiety disorders
9 the same can be thought of for state and trait anger. Making a distinction between
patients with an angry disposition as a constant factor embedded in personality, and
patients that respond angrily to an immediate situation, is of clinical importance. This
may enable patients and clinicians to more effectively target anger-related problems.

We aimed to investigate the prevalence of anger and its sociodemographic and
clinical associations using validated trait anger and anger attack measuresin a cohort
thatincluded patients without lifetime psychiatric disorders (“control subjects”), with
current or remitted depressive and anxiety disorders, or comorbid depressive and
anxiety disorders.

Methods

Participants

Participants stemmed from the Netherlands Study of Depression and Anxiety (NESDA),
an ongoing longitudinal, multisite, naturalistic cohort study. At baseline, 2981 partic-
ipants (18-65 years) were recruited from community care (19%), primary care (54%),
and specialized mental health care (27%) in the Netherlands. The study included
individuals without lifetime psychiatric disorders (“control subjects”), with current
or remitted depressive and anxiety disorders, or comorbid depressive and anxiety
disorders. Exclusion criteria included not speaking Dutch and having another primary
clinical diagnosis (e.g., psychotic, obsessive-compulsive, bipolar, or severe addictive
disorders). All participants gave written informed consent before enrolment, and the
ethical committees of participating universities (VU University Medical Centre, Leiden
University Medical Centre, and University Medical Centre Groningen) granted ethical
approval. For a detailed description of NESDA 9,

Data on anger were gathered at the 4th wave at 4-year follow up between August
2008 and May 2011. Participants who completed this wave totalled 2402 (80.6%).
Participants with missing data on one or both anger questionnaires (n=111) were
excluded, yielding 2291 participants for the current analyses. Participants with missing
data at the 4-year follow-up had more severe depressive (p <0.001) and anxiety (p’s
<0.05) symptoms compared to the sample included in this paper.
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Anger and affective disorders

Measurements

Trait anger

We assessed trait anger using the Dutch adaptation of the Spielberger State-Trait
Anger Scale (STAS; €31 which consists of two self-report questionnaires that measure
state and trait anger. In the current study, we only administered the subscale for trait
anger that measured individual differences in anger proneness as a personality trait.
The trait anger scale consists of 10 items and is further divided into two sub scores:
temperament (i.e., a general disposition for experiencing anger and eventually ex-
pressingit; ltems 1,2, 3,5, and 6) and reaction (i.e., a general disposition for expressing
anger, especially after provocation; Items 7, 8, and 10). Participants score each item
on a4-point Likert scale, ranging from 1 (almost never) to 4 (almost always), and total
sum score ranges from 10 to 40. Items 4 and 9 (“I get annoyed quickly,” “l am quickly
irritated,” respectively) measure the immediacy of an anger response 2. Psychometric
research showed good item correlations and high test-retest reliability V. The internal
consistency (i.e., Cronbach’s alpha) in our sample was 0.89.

Anger attacks

The Anger Attacks Questionnaire is a self-rating scale developed to assess the pres-
ence of distinct forms of anger attacks during the past 6 months ©3. Anger attacks
are sudden spells of anger accompanied by symptoms of autonomic activation and
are uncharacteristic actions that are inappropriate for a situation ™. To identify a
patient who is experiencing anger attacks, all of the following criteria needed to be
met during the past 6 months: (1) irritability, (2) overreaction to minor annoyances,
(3) inappropriate anger and rage directed at others, (4) incidence of at least one anger
attack within the past month, and (5) occurrence of at least four out of the following 13
autonomic and/or behavioural features in at least one of the attacks: tachycardia, hot
flashes, tightness of the chest, paraesthesia, dizziness, shortness of breath, sweating,
trembling, panic, feeling out of control, feeling like attacking others, attacking phys-
ically or verbally, and throwing or destroying objects %,

Depressive and anxiety disorders

The Composite International Diagnostic Interview (CIDI; WHO version 2.1), a compre-
hensive, fully standardized diagnostic interview, was used to screen for depressive
(i.e., MDD, dysthymia) and anxiety disorders (i.e., PD, SP, GAD, agoraphobia [AP]) based
on criteria of the fourth edition of the Diagnostic and Statistical Manual of Mental
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Disorders (DSM-IV ©9). Upon completing the CIDI, participants were categorized into
one of five psychopathology groups: (1) healthy participants with no current or past
history of psychiatric dis- orders (n=470); (2) participants with a lifetime history of
a depressive or anxiety disorder, but not in the preceding 6 months (n =1262); (3)
patients with a depressive (n = 141) or (4) anxiety disorder (n = 263) within their last 6
months; and (5) patients with comorbid depressive and anxiety disorders within their
last 6 months (n=155).

Symptom severity

Depression. The 30-item Inventory of Depressive Symptomatology (self-report version;
IDS-SR) was used to measure severity of depressive symptoms during the last 7 days
(36,37 Patients scored items on a 4-point Likert scale (0-3), ranging from 0 to 84 points
(only 28 of the 30 items are rated). A higher overall score on the IDS indicates more
severe depression symptomes.

Anxiety. Anxiety was assessed using three severity scales. The self-report, 21-item
Beck Anxiety Inventory (BAI) focuses on somatic symptoms of anxiety during the past
week @8, Patients rated items on a 4-point Likert scale with total scores ranging from
0 to 63 points. The self-report, 15-item Fear Questionnaire (FQ; %) assesses level of
distress and avoidance of situations (i.e., AP, SP, and blood-injury phobia) using a
9-point Likert scale, with total scores ranging from 0 to 120. The 16-item, self-report
Penn State Worry Questionnaire (PSWQ; “%) assesses pathological worry and general
anxiety on a 5-point Likert scale. Although the original PSWQ includes 11 positively
worded items and 5 negatively worded items, NESDA used the abbreviated 11-item
version due to significantly stronger correlations and a higher internal consistency,
with a Cronbach’s alpha of 0.94 compared to a Cronbach’s alpha of 0.90 for the original
version Y, The total score ranges from 11 to 55 points.

Covariates

Sociodemographic covariates were self-reported age, gender, level of education (in
years), and any use of drugs in the past month. Body Mass Index (BMI) was calculated
based on measured height and weight, and smoking status (current/not current) and
lifetime DSM IV-based alcohol dependency and abuse were assessed using the CIDI.

Statistical analyses

Sociodemographic and clinical characteristics were summarized within the five groups
of psychopathologies using descriptive statistics. Categorical variables were presented
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as proportions and continuous variables as means with standard deviations (SD). An
analysis of variance (ANOVA) compared the mean levels of the continuous variable trait
anger, and chi-squared tests were used to compare the prevalence of the dichotomous
variable anger attacks among psychopathology groups. In our study, we repeated the
analyses and adjusted for sex, age, level of education, BMI, smoking, alcohol depen-
dence/abuse, and drug use using analysis of covariance (ANCOVA) and multivariable
logistic regression analyses. We used (stacked) bar plots to examine differences in
prevalence rates among psychopathology groups. Therefore, we divided the total
score of trait anger into high and low scores based on the 75t percentile scores of the
total group—a score higher than P_, represented high trait anger.

We also performed multivariable linear and logistic regression analyses to examine
the associations of trait anger and anger attacks, respectively, according to demo-
graphic characteristics and psychiatric disorders. These associations were first tested
in an unadjusted model. Subsequently, we adjusted the full model according to sex,
age, level of education, BMI, smoking status, alcohol dependency/abuse, drug use,
dysthymia, MDD, SP, PD, AP, and GAD.

Four symptom severity scales (i.e., depression, anxiety, fear, and worry) were mea-
sured to explore which symptom was more strongly associated with trait anger and
anger attacks. We plotted fully adjusted mean scores of these anger scores for the four
severity scales. All statistical tests were based on continuous scores of severity scales.
A two- tailed significance level of p < 0.05 was considered statistically significant.
Analyses were performed using IBM SPSS statistical software (version 23, IBM Corp).

Results

Sample characteristics

The mean age of the participants (N =2291) was 46.2 years (SD=13.1), and 66.3%
were female. As shown in Table 1, participants with a remitted or current disorder had
significantly fewer years of education and a higher BMI, were more often smokers, and
more often suffered from alcohol dependency/abuse than healthy controls. These
participants also scored higher on depression and anxiety severity scales and used
more psychotropic medication compared to healthy controls.

Prevalence of trait anger and anger attacks

Between-group differences were present for all anger measures (all p values <0.001,;
see Table 2) that persisted in the adjusted models, (F (4,2113) =70.15, p <0.001 for trait
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anger and x?(11) =122.12, p < 0.001 for anger attacks). Similarly, (adjusted) subscale
scores of trait anger (i.e., “Temperament” and “Reaction”) differed significantly among
the five groups. The adjusted odds of anger attacks were 21.4 times higher for patients
with current comorbid anxiety and depression than for healthy controls.

Fig. 1 shows the differences in prevalence rates among psychopathology groups
in (stacked) bar plots. Controls had the lowest prevalence of high trait anger (5.1%),
whereas patients with comorbid disorders had the highest prevalence (43.7%). A
significant trend was found for anger attacks over psychopathology groups; controls
showed the lowest prevalence (1.3%) and patients with comorbid disorders showed
the highest prevalence (22.1%). The distribution of having anger attacks and trait anger
scores are presented in Fig. 1 of the Supplementary material.

Correlates of trait anger and anger attacks

Table 3 shows the result of linear regression analyses for trait anger according to de-
mographic characteristics and psychiatric disorders. In the fully adjusted model, being
male, (8=-0.060, p = 0.004), completing fewer years of education (8=-0.047, p = 0.03),
dependingon or abusing alcohol (8=0.090, p <0.001), and drug use (8= 0.045, p = 0.04)
remained independently associated with trait anger. All psychiatric disorders were
associated with higher trait anger scores in the (adjusted) model; MDD, SP, and GAD
showed the strongest independent associations (s> 0.1, p <0.001).

For results of logistic regression analyses for anger attacks see Table 4. Younger
age, fewer years of education, alcohol dependency/ abuse, drug use, depressive and
anxiety disorders related significantly to anger attacks in the crude models. In the fully
adjusted model, significance remained only for age (OR = 0.81), drug use (OR=2.41),
MDD (OR = 1.62), and anxiety disorders (i.e., SP OR = 1.70, PD OR = 2.08, GAD OR = 3.61),
but not AP.

The adjusted mean values and ORs of trait anger and anger attacks in relation
to symptom severity (i.e., IDS, PSWQ, BAI, and FQ) are presented in Fig. 2 of the
Supplementary material. The mean values indicated a general pattern of linear as-
sociations (Supp. Fig. 2A, 2C, 2E, 2G). Adjusted ORs with 95% confidence intervals (Cl)
show that all severity scores had linear associations with trait anger and anger attacks,
though of different strengths (Supp. Fig. 2B, 2D, 2F, 2H). The IDS and PSWQ showed
the strongest associations for both trait anger and anger attacks.
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Fig. 1. Prevalence of trait anger and anger attacks according to psychopathology groups
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Table 3. Linear regression analyses predicting trait anger according to demographic characteristics and
psychiatric disorders (N =2291)

Univariable Full modelt

B p value B p value
Sociodemographics:
Female sex -0.083 <0.001 -0.060 0.004
Age, in SD (standardized) 0.010 0.63 0.007 0.73
Education in SD (standardized) -0.085 <0.001 -0.047 0.03
BMI, in SD (standardized) 0.043 0.046 0.012 0.57
Smoking 0.060 0.004 0.006 0.77
Alcohol dependency/abuse 0.138 <0.001 0.090 <0.001
Any use of drugin past month 0.074 <0.001 0.045 0.04
Mood disorders (6-month diagnoses)
Dysthymia 0.190 <0.001 0.053 0.02
MDD 0.206 <0.001 0.111 <0.001
Anxiety disorders (6-month diagnoses)
Social Phobia 0.197 <0.001 0.113 <0.001
Panic Disorder 0.131 <0.001 0.073 0.001
Agoraphobia 0.088 <0.001 0.051 0.015
Generalized Anxiety Disorder 0.196 <0.001 0.109 <0.001

Note. Standardized beta-coefficients and accompanying p values by linear regression analyses.
TModel that includes all the independent variables in one multivariable regression model.

Discussion

In our study, trait anger and anger attacks were prevalent and associated with several
depression and anxiety disorders. Our findings indicate that anger was most prevalent
in participants with comorbid depressive and anxiety disorders—followed by anxiety-,
depressive-, and remitted disorder—and that these participants exhibited a higher
prevalence of anger than healthy controls.

Our finding that patients with a current disorder reported higher trait anger
than controls supports prior population-based cohort studies ?%2” and one cohort
of psychiatric outpatients @®. Likewise, recent anger attacks were more common in
participants with a current disorder than healthy controls, which supports findings
from two previous studies 42,

Participants with a remitted disorder still exhibited elevated levels of trait anger
and recent anger attacks. This mirrors findings where recovered depressed
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Table 4. Logistic regression analyses predicting anger attacks according to demographic characteristics
and psychiatric disorders (N =2291)

Crude Full modelt

OR (95% CI) p value OR (95% ClI) p value
Sociodemographics
Female sex 0.80(0.57-1.12) 0.19 0.92 (0.63-1.35) 0.67
Age, in SD (standardized) 0.85(0.72-1.00) 0.046 0.81(0.67-0.98) 0.03
Education, in SD (standardized) 0.79 (0.67-0.94) 0.006 0.84(0.70-1.02) 0.09
BMI, in SD (standardized) 1.14 (0.98-1.34) 0.10 1.08 (0.91-1.27) 0.39
Smoking 1.00 (0.70-1.44) 0.99 0.72 (0.47-1.10) 0.13
Alcohol dependency/abuse 2.62(1.61-4.25)  <0.001 1.43(0.80-2.57) 0.23
Any use of drugin past month 2.24(1.27-3.97) 0.005 2.41(1.24-4.69) 0.01
Mood disorders (6-month diagnoses)
Dysthymia 4.01(2.55-6.29)  <0.001 1.41(0.80-2.50) 0.24
MDD 2.90(2.03-4.14) <0.001 1.62 (1.04-2.51) 0.03
Anxiety disorders (6-month diagnoses)
Social Phobia 3.06 (2.06-4.55) <0.001 1.70 (1.06-2.72) 0.03
Panic Disorder 3.16(2.01-4.96) <0.001 2.08 (1.23-3.53) 0.01
Agoraphobia 2.20(1.24-3.88) 0.007 1.60 (0.84-3.06) 0.15
Generalized Anxiety Disorder 7.13(4.66-10.91) <0.001 3.61(2.19-5.95) <0.001

Note. Odds ratios (OR), 95% confidence interval (Cl), and accompanying p values by logistic regression
analyses.
tModel that includes all the independent variables in one multivariable logistic regression model.

participants were more likely to report fear of anger expression and having expe-
rienced anger attacks compared to controls “¥, which may be the result of residual
symptoms or psychiatric disorders that were not assessed in this study. Higher levels
of anger, however, may also indicate vulnerability to depressive and anxiety disorders.

We found the largest effect sizes in patients with comorbid de- pression and anxi-
ety, which coincides with earlier findings in samples from the general population 44,
Considering specific disorders, MDD, SP, PD, and GAD most strongly associated with
both trait anger and recent anger attacks. The strong association between anger and
MDD and anxiety disorders supports previous research @629,

In summary, our findings confirm that anger is highly prevalent in patients with
MDD, SP, and GAD. Yet, trait anger and anger attacks may be easily overlooked or
ignored by clinicians and patients themselves because they are not part of the core
DSM-IV symptoms, and insight and self-consciousness of feelings of anger may be
hampered. Addressing anger in therapy, however, might help clinicians to reduce
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conflicts or resistance to therapy ®°. Even so, management of anger is a major public
safety concern due to the relationship between anger and aggression “. In recent
years, research has increased regarding the treatment of anger in a clinical context
(involving aggression-anticipation in psychiatric hospitals; “® and in the effectiveness
of therapies targeting anger. Cognitive behavioural therapy “»*® and psychopharma-

cological therapy like fluoxetine have received empirical support for reducing anger
(49-51)

Interestingly, men reported higher levels of trait anger, which might be explained
through neuroendocrine effects of testosterone and other androgens ©?; however,
previous large-scale studies 2" 28 found higher levels of anger in women. Similar to
other studies, we found that individuals who were younger, who completed fewer
years of education, who were dependent on or abused alcohol, and who used drugs
the past month also reported higher levels of trait anger 7285354,

Regarding symptom severity measures, we found that depressive and worry
symptoms most strongly associated with trait anger and recent anger attacks, which
is supported by previous studies ?*%%. These associations with anger might be ex-
plained by a common underlying factor, such as emotion dysregulation 558, A key
neural region involved in emotion regulation is the amygdala, which is part of the
limbic system. Research has shown that the amygdala is hyperactive in anxious and
depressed patients, as well as in individuals with heightened anger ¢,

We conducted our study within a large cohort study. In anger research, the use
of two different anger measures is fairly unique; many previous studies reported on
a single-item to a five-item measure of anger #2286 or used single instruments to
measure anger 24462 Furthermore, the state of anger that can be studied in the form
of anger expression (e.g., recent anger attacks) was not taken into account in one of
the three previous cohort studies 2. The other cohort study took anger expression
into account, but focused on the link with anxiety disorders @9,

Limitations of our study, however, must be addressed. First, our analyses had a
cross-sectional design, so we cannot provide evidence for temporal or causal relation-
ships between anger and depressive and anxiety disorders. Second, anger is a sub-
jective measure based on self-report data, while there are some observation-based
assessment tools for aggressive incidents, such as the Modified Overt Aggression Scale
(MOAS; €4 and the Staff Observation Aggression Scale-revised (SOAS-R; %, Also, our
sample was recruited in only one country while cultural differences might play a role
in the expression of anger, making it less generalizable to other cultures ©9, Lastly,
according to the newest version of the DSM (DSM-V %), there are several disorders in
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which anger is a central feature, but that were either not included or not assessed in
our study. One such example in which anger is a diagnostic criterion is post-traumatic
stress disorder (PTSD) ¥, which patients were not included in NESDA. Several studies
found high associations between PTSD and anger © . The intermittent explosive
disorder (IED), a disorder that is characterized by impulsivity and aggression, was
not assessed in NESDA. Previous studies found that patients with depression are at
increased risk of IED €777 and that patients with Cluster B and C (especially border-
line) personality disorder show higher levels of anger 27374 Although anger attacks
could be part of an IED, we define anger attacks by their internal affective and physical
attributes rather than defining it by their external characteristics, which may result in
smashing things or (threatening to) hitting someone.

In summary, the level of trait anger and the prevalence of recent anger attacks
is higher in patients suffering from depressive and anxiety disorders than in healthy
controls. Participants with a remitted disorder still had higher scores for both trait
anger and anger attacks. Because anger is an adverse mood state related to numerous
negative outcomes for patients, relatives, and society, it is important that clinicians
enquire about feelings and attacks of anger and address this in their therapy of emo-
tion regulation 2™, Temporal and causal relationships between anger and psychiatric
dis- orders must be investigated further using longitudinal designs, which may have
consequences for (psychotherapeutic) interventions targeting anger.
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Supplementary Fig. 2. Adjusted associations between trait anger and anger attacks and bins of the IDS
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squareis proportional to the number of participants in each bin. Error bars indicate standard errors. Stan-
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Note: IDS = Inventory of Depressive Symptomatology; PSWQ = Penn State Worry Questionnaire; BAl = Beck
Anxiety Inventory; FQ = Fear Questionnaire.
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