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Objective: Conduct a systematic review and meta-analysis to evaluate levels of anger among
substance users compared to non-user controls and to analyze the possible association between
anger and psychoactive substance use (PSU).
Methods: The procedures of this review followed the Meta-Analyzes of Observational Studies in
Epidemiology (MOOSE) and Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines. Four electronic databases (MEDLINE, EMBASE, BIREME,
PsycINFO) were searched.
Results: Twelve studies were included in the meta-analysis; 10 used the State-Trait Anger Expression
Inventory (STAXI) anger trait subscale and two used the Buss-Perry-Aggression Questionnaire
(BPAQ) anger subscale. The sample included 2,294 users of psychoactive substances and 2,143 non-
users, all male. The mean difference in anger scale scores between users and non-users was 2.151
(95%CI 1.166-3.134, p p 0.00, inconsistency index [I2] = 98.83) standard deviations. Age and
abstinence duration did not moderate the difference in anger between substance users and non-users.
Conclusion: Users of psychoactive substances had elevated anger scores compared to non-users,
which represents a high risk of relapse. It is suggested that PSU treatment programs include intensive
anger management modules, focusing on factors such as dealing with daily stressors, family conflicts,
frustrations, and problems.
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Introduction

Anger may be linked to the psychoactive substance use
(PSU) process.1 Previous investigations have shown that
drug users have especially high anger scores compared
to non-users.2,3 Usually, anger is considered part of
an adaptive emotional response triggered by environ-
mental stimuli that are essential to establishing quick and
essential reactions to preserve life. The level of intensity
can vary in the way the stimulus is perceived, sometimes
interpreted as a threat and frustration.4,5 Neuronal and
physiological changes resulting from anger, when added
to PSU, can compromise attention, information abstrac-
tion, activities that involve planning, problem solving, and
emotional regulation.6-8 Consequently, anger can impair
decision making and prompt dysfunctional behavioral
responses.9-11

Concomitant use of multiple psychoactive substances
alters neurobiological metabolism with regards to their
overlapping effects.12 An example of this is the combined
use of cocaine and alcohol. Taken together, these two
substances are metabolized in the liver to form cocaethy-
lene, which has longer-lasting effects than either substance
taken alone. Most people who use cocaine together with
central nervous system depressants (alcohol, benzodiaze-
pines, marijuana, and opioids) aim to combat the drug’s
sympathomimetic effects. Frequent and intense use can
cause changes in behavior, emotions, and cognition.
These changes include excitability, irritability, aggressive-
ness, depression, slowness in thinking, and concentration.
There is a greater susceptibility to physical aggression,
suicide, homicide, and other incidents of violence.3,13-16

Although previous investigations have explored the
association of anger with PSU, there are few studies that
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address aspects of trait anger between users and
non-users of psychoactive substances.17 The frequent
and intense anger observed in users of psychoactive
substances in clinical treatment has been considered a
risk factor for relapse.18-22 Within this context, the main
objective of the present study is to understand, through
a systematic review and meta-analysis, the relationship
between anger scores in patients using psychoac-
tive substances and non-user controls, including pos-
sible moderators such as age, sex, and withdrawal time.
The practical reasons for conducting this study are to
assess whether it is relevant to include this feeling in
therapeutic practices with users of psychoactive sub-
stances and determine which symptoms correlate with
anger.

Methods

This review followed the Meta-Analyses of Observational
Studies in Epidemiology (MOOSE) and Preferred Reports
Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines.22,23

Eligibility criteria

Only studies with observational analytical designs (pro-
spective, case-control, or cross-sectional cohort studies)
were eligible.

Studies that compared trait and state anger between
substance users and non-users were included. Psycho-
active substance users was described in the studies
according to clinical evaluation based on the DSM-III and
DSM-IV criteria for substance use disorder.

The State-Trait Anger Expression Inventory (STAXI)4

consists of 57 items, which are grouped into scales and
subscales, divided into subgroups (anger state, anger
trait, anger expression, and anger control).23 For the
present study, only measurements of the anger trait
subscale (consisting of 10 items, and further divided into
angry temperament) were considered. The STAXI was
used and evaluated in 10 studies.

The Buss-Perry-Aggression Questionnaire (BPAQ)24

consists of 29 items, subdivided into four factors (which
resulted from factor analysis): physical aggression (nine
items); verbal aggression (four items); anger (six items);
and hostility (seven items). In this study, only the anger
subscale was considered.

According to the concept of anger based on the
STAXI and BPAQ, trait anger assesses a person’s
general predisposition to be angry. The T-Ang sub-
scales measure whether people have a general tem-
perament containing anger or tend to respond with
anger when they feel they are being treated unfairly, are
criticized by others, or feel frustrated. Trait anger is one
of the central variables of STAXI-2, and is critical to
understanding how often a person becomes irritated
in various situations. Buss-Perry Aggression anger is
associated with irritation and vulnerability to stress,
with a similar concept to the anger trait on the STAXI
scale.25,26

Study selection and data extraction

The search was conducted by two independent authors
(HVL and AE) who first analyzed the titles and abstracts
and then selected manuscripts for full-text reading.
Disagreements regarding inclusion in the study were
resolved through discussion with a third author (FHK) until
a consensus was reached. The reference lists of all
included studies were also hand-searched for other
relevant articles.

The following databases were searched: MEDLINE
(via PubMed); Biomedical Research (EMBASE); the
Latin-American and Caribbean Health Sciences Literature
database (BIREME); and the Psychological Abstracts
databases (PsycINFO). Articles published by the end of
January 2020 were eligible. The search queries were
Alcohol OR cocaine, OR heroin, marijuana, OR inhalants,
OR tobacco, OR substance use, OR substance addiction,
OR drug dependence AND Anger. This extensive electro-
nic database search was supplemented by a search of
theses and dissertations, abstracts, expert consultations,
and a review of relevant documents to identify any addi-
tional studies in the field, in an attempt to minimize
publication bias. Ada Johansson, the author of one
included study, was contacted and responded with
additional information about anger scores that were not
reported in the manuscript.14

Data extraction

A standardized data extraction form was used to record
the following information about each article: authors,
year of publication, country, scenario, study design,
sample size, age group of the sample, strategy used for
classification, and result of interest (extracted as average
standard deviation [SD] for users and non-users).

As noted above, the mean (M) and SD scores for anger
among users and non-users of psychoactive substances,
assessed by the STAXI4 and BPAQ24 instruments, were
collected and recorded.

The Newcastle-Ottawa Scale (NOS) was used to
assess the quality of non-randomized studies. The star
system was developed from three broad perspectives: the
selection of study groups; the comparability of groups;
and the verification of the exposure or outcome of interest
for observational studies. Its objective is directed at the
task of incorporating quality in the interpretation of meta-
analytical results.27

Statistical analysis

The difference in the total mean scores of the STAXI
anger trait subscale and the BPAQ (anger subscale)
between users and non-users was quantified using
the standardized mean difference (SMD). A random
model was used due to the anticipated high hetero-
geneity, which was measured by p-value estimates for
Cochrane’s Q-test and by the inconsistency index (I2),
which was used to pool the effects of individual studies.
Values equal to or greater than 50% were indicative
of significant variances in the effects between studies.
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The heterogeneity was explored using: 1) meta-regres-
sions, in the role of age, gender (male and female), and
depressive symptoms as moderators of the difference;
subgroup analyzes of sex and drug type; and 3) a
sensitivity analysis removing the studies with effects
exceeding the second SD. Comprehensive Meta-Analy-
sis (CMA) software was used. We evaluated publication
bias through visual inspection of the funnel plot and
using the Begg & Mazumdar28 and Egger tests,29 and
corrected for this bias using the Duval & Tweedie trim-
and-fill method.30

Results

Systematic review and meta-analysis

Figure 1 and Table 1 show a summary of the 12 studies
included in the systematic review and meta-analysis of
the literature. The design of all identified studies was
cross-sectional. Women were not included, because only
four of the 12 studies presented complete data on women’s
anger scores. Data from 4,437 men were obtained. The
average age of the men was 26.4 years old, 50% were

undergoing treatment for the PSU, 20% participated in
laboratory studies, 10% were university students, 10%
were in the prison system, and 10% were part of the
general population. The time without PSU in the hospital
was 14, 21, and 28 days. Within the therapeutic commu-
nity, it was 48 and 95 days. In the laboratory, it was 1 and
2 days. In other studies, patients were under the effects of
PSU. The psychoactive substances described in the
studies were alcohol, cocaine, khat, marijuana, heroin,
and multiple substances.

The search flowchart and selection procedures are
shown in Figure 1. All 12 studies included in the final selec-
tion are summarized in Table 1.

The studies were carried out in the United States,
Brazil, Turkey, Saudi Arabia, Canada, Italy, Finland, and
Hungary. The STAXI scales were used in 10 stu-
dies18,26,40-49 and the BPAQ in the other two studies.26,40

Substance users had higher anger levels compared to
non-users (Figure 2) (SMD = 2.151; 95% confidence
interval [95%CI] 1.16 to 3.14, p o 0.001). A forest plot is
shown in Figure 2. The variability of effects across the
included studies was high, resulting in high heterogeneity
(I2 = 98.8%).

Figure 1 PRISMA flow diagram of systematic review and meta-analysis.
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Meta-regressions

Depressive symptom severity was associated with higher
anger levels (coefficient = -0.1546, 95%CI 0.8661 to
0.5570, p = 0.6703, R2 = 0.80). Sex and age did not
moderate this difference.

Sensitivity analysis

The sensitivity analysis was performed using two effects
from the Bácskai39 study and one effect from the
Schonwetter33 study. In this analysis, heterogeneity
dropped to 61%. The recalculated effect size is 8.58.

Subgroup analyses

In all subgroups of psychoactive substances there, was
an increase in anger scores among users: alcohol, crack,
and cocaine (effect size 11.8, 95%CI 10.6 to 13.05);

alcohol (effect size 2.22, 95%CI 1.59 to 2.85); crack and
cocaine (effect size 0.62, 95%CI -0.13 to 1.37); heroin
(effect size 0.62, 95%CI -0.14 to 1.39); khat (effect size
0.46, 95%CI -0.23 to 1.17); and marijuana (effect size
1.19, 95%CI -0.28 to 2.67).

Quality assessment

Study quality was assessed by the same two reviewers
including lead author (HVL) and (TH) using the NOS for
cross-sectional design42 (Table 2).

Discussion

This is the first time a meta-analysis has demonstrated
that psychoactive substance users have higher trait anger
scores than non-user controls. Furthermore, the intensity
of anger was independent of age and duration of

Figure 2 Meta-analysis: comparison of anger levels between users and non-users of psychoactive substances. 95%CI = 95%
confidence interval.

Table 1 Characteristics of the included studies (non-users and users of psychoactive substances, mean and standard
deviation [SD] of anger scores, type of substance, duration of abstinence, and setting)

Non-users Users Duration of abstinence

Study n Mean (SD) n Mean (SD) Substance Maximum (days) Setting

Bongard31 21 20.95 (5.83) 42 23.37 (5.95) Khat 1 Turkey
Lemieux32 25 20.56 (4.51) 38 22.13 (5.37) Khat and tobacco 2 Arabia
Schonwetter33 51 19.3 (0.7) 111 22.9 (0.5) Alcohol Actively intoxicated Canada
Tivis34 36 14.7 (4.07) 70 19.26 (4.83) Alcohol 21 United States
De Mojá18 30 18.11 (4.83) 30 22.01 (4.99) Heroin Actively intoxicated Italy
Scheffer35 17 15.88 (3.19) 17 17.47 (4.55) Crack/cocaine 95 Brazil
Bozkurt36 63 8.18 (5.11) 94 11.38 (6.57) Alcohol 28 Turkey
Almeida37 25 16.08 (3.62) 25 22.56 (6.17) Multiple substances 60 Brazil
Çorapçıoğlu38 124 17 (6.1) 82 20 (6.4) Alcohol Actively intoxicated Turkey
Johansson14 1,653 1.7 (0.42) 1,513 2.58 (0.33) Alcohol Actively intoxicated Finland
Bácskai39 212 13.93 (0.51) 101 20.45 (0.58) Alcohol 28 Hungary
Aharonovich40 37 18.52 (4.8) 20 21 (6.7) Cocaine 14 United States

SD = standard deviation.
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abstinence. These results are in line with studies that
showed high levels of anger in substance-dependent
subjects39 and which estimated that this anger may be
chronic. This is essential for developing more effective,
targeted therapies, such as emotional regulation pro-
grams focused on anger management. Several factors
need to be considered in interpreting these results, such
as: the relationship of anger with psychiatric comorbid-
ities, traumatic stress during childhood and adolescent
development, personality and temperament features;
our understanding of the neurobiological apparatus of
emoticons and its relationship with neuroadaptation of
the brain secondary to PSU; the type of substance used;
the timing of anger measurement – whether during active
use or abstinence/withdrawal; and the frequency of
use.33,50,51

Drug users appear to experience anger more often and
more intensely than non-users. This may be attributable
to several factors. First, it is worth stressing that the
causal chain involving anger and drugs is complex.
Studies have reported that intensity of anger is predictive
of drug use.52 The literature review cited above highlights
the need to examine how anger is defined and how its
association with substance use is measured. Distinct forms
of anger are recognized in the literature: 1) frequent,
intense personality traits of irritation when faced with
diverse situations, also known as trait anger53; and
2) momentary anger in response to specific situations,
also known as state anger.54 Both the STAXI scale and
the BPAQ use these concepts.55 The BPAQ correlates
with STAXI in trait anger.56

Anger and anxiety can be experienced as symptoms of
craving, as part of the desire to obtain the pleasurable
sensation associated with PSU.57 Anger can also be
understood as a result of long-term changes in the brain
that result in the emergence of a negative emotional state,
or withdrawal symptoms. Abrupt discontinuation of long-
term illicit opioid and crack-cocaine use can produce
withdrawal symptoms as early as hours after the most
recent use. Initial symptoms of anxiety, agitation, and
restlessness are distressing to patients, which may lead
to increased irritability and aggression.58 Abstinence in
alcohol users after treatment is different, as there is no
evidence of urgency of use as is seen with substances

such as heroin and crack-cocaine. This can be related to
several factors, but those most described in the literature
are emotional aspects linked to negative affects that
trigger a craving for alcohol use.59 These neuroadaptive
modifications involve dynamic readjustments toward a
new set point. This causes an imbalance in the reward
system and failure to experience pleasure with natural
stimuli, reinforcing and increasing the likelihood of
reacting to negative emotional cues with anger, anxiety,
and depression.43,45

Psychiatric conditions such as anxiety, depression, and
impulsivity are very prevalent in this population.46 The
results of this study showed a significant relationship in
the group of users of psychoactive substances with
depressive symptoms, and higher anger scores. Although
there were few studies, users with 14-21 days of
abstinence who experienced depressive symptoms had
higher anger scores than non-users. There is a strong link
in the literature between depressive symptoms and anger
reactions.60 In a 1-day withdrawal study, symptoms of
depression and anger may be related to a lack of the
psychoactive substance or a desire to use the substance.
The discomfort generated by these symptoms also serves
as a trigger for self-medication, i.e., PSU, in an attempt to
self-regulate the suffering caused by the negative mental
state.61 Individuals can develop psychiatric problems
throughout life due to pharmacological effects of chronic
drug use on the brain.62 Thus, anger can precede
PSU, but it can also be intensified by chronic PSU and
concomitant psychiatric conditions. Another factor to be
addressed is that repeated exposure to psychoactive
substances leads to changes in the regions of the brain
associated with learning, inhibitory control, reward and
motivation, and executive function.32,37 These changes
can increase the reactivity to stress in the presence of
emotional states and reduce the capacity for emotional
self-regulation – aspects closely related to anger. This
could explain, at least in part, why drug users seem to
have less control and are more likely to express anger
towards other people or objects.40

In psychiatric disorders such as anxiety and depres-
sion, the tendency is for symptoms to decrease with
treatment and prolonged abstinence from PSU.63 How-
ever, surprisingly, there was no difference in anger scores

Table 2 Quality of studies according to the Newcastle-Ottawa scale (NOS) for observational studies adapted for cross-
sectional studies

Study Selection Comparability Result Total

Bongard31 *** *** *** 9
Lemieux32 *** *** *** 9
Schonwetter33 **** ** ** 8
Tivis34 **** ** * 7
Mojá18 ** ** ** 6
Scheffer35 *** * ** 6
Bozkurt36 **** ** ** 8
Almeida37 *** ** *** 8
Çorapçıoğlu38 **** ** ** 8
Johansson14 **** *** ** 9
Aharonovich40 *** *** * 7
Báskai39 *** *** *** 9

Assessment of study quality according to the Newcastle-Ottawa scale for observational studies. Scores range from 0 to 9: cross-sectional
studies with scores of 7 and 9 were considered good, 4 and 6 stars moderate, and those with 3 stars or fewer as low quality.
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in different contexts and abstinence times: patients
undergoing treatment for 14 to 28 days without using
psychoactive substances (alcohol, cocaine, and heroin
dependence); incarcerated patients intoxicated with alco-
hol; intoxicated individuals drawn from the general
community in Finland; patients on a university campus
with 1 day of abstinence from khat; patients in therapeutic
communities with 60 to 95 days of abstinence from
alcohol, tobacco, cocaine, crack, and multiple sub-
stances; and university undergraduate students intoxi-
cated with alcohol. The hypothesis is that symptoms may
actually worsen in the first 1-2 days due to lack of the
psychoactive substance, increasing craving, reactivity to
negative effects, and stress, and, consequently, increas-
ing anger, which can increase the likelihood of relapse
and interfere with prognosis.64 In patients with 14 to
95 days of abstinence, anger can be a serious and lasting
problem, with a link between personality traits and daily
episodes of anger.65

Still considering the changes in the brain induced by
PSU, dopaminergic dysfunction in reward circuits seems
to lead to dysfunctions in the orbitofrontal cortex.35 This
region has been implicated in the impulsivity observed in
psychoactive substance users,66 as ascertained in many
studies in subjects with high anger scores. This is parti-
cularly interesting in understanding these results, as the
orbitofrontal cortex is anatomically connected to sen-
sory, limbic, and prefrontal cortical regions67 – areas
affected by drug use and which mediate executive
function.68 This may be related to the deficits in cognitive
processing and decision-making observed in substance
users. Prior studies have shown that compulsive drug-
seeking and relapse are partly mediated by psycho-
active substance-induced changes in the orbitofrontal
cortex.47,69

The literature has shown that anger responses tend
to decrease with age, perhaps due to a reduction in
neurophysiological reactivity.36,48 Still, this appears to be
mediated by several psychosocial variables.49 It is
possible that structural brain changes resulting from
chronic drug exposure may interfere with anger experi-
ence in an age-independent manner, as cognitive pro-
cessing and decision-making deficits in this population
are well described.70,71 In addition, brain changes appear
to be long-lasting and related to a breakdown in emotional
self-regulation and increased sensitivity to stressful
stimuli.72,73 Nevertheless, the intensity of the anger
experience may differ depending on the drug, age of
onset, frequency, and concomitant use of other sub-
stances.31,34,74 In this study, the subgroup with the
largest effect size in relation to anger scales was
composed of users of alcohol, cocaine, and crack. The
literature reinforces that the simultaneous use of alcohol
and cocaine potentiates withdrawal symptoms in the
body, including irritation and anger. 38,75-78

The main limitation of the cross-sectional design of the
included studies is that they did not allow for the
determination of different anger profiles and the amount
of PSU over time. All possible analyses were carried out
between anger and depression, anger and type of
psychoactive substances, anger and withdrawal time,

anger in men and women, anger and age. Anger and
depression were significantly correlated, but the number
of studies was small.

Importantly, the literature on this subject is still scarce.
Studies have been conducted in vastly different treatment
settings (inpatient, outpatient, therapeutic communities)
and used various types of instruments to assess anger;
therefore, we decided to restrict our analysis to those
using similar methods, to increase the validity of
comparative measurements. This limitation notwithstand-
ing, our review was able to include a relevant sample size
(4 3,000 participants) in the meta-analysis. The fact that
the samples consisted entirely of men also minimized
possible gender biases related to hormonal and cerebral
issues; conversely, it impedes generalization of our
findings to include women. In conclusion, this systematic
review and meta-analysis found high levels of anger in
users of psychoactive substances. Reducing the intensity
and duration of negative affect, stabilizing these symptoms,
and developing more functional modes of coping should be
the objectives of pharmacological and psychotherapeutic
treatment strategies directed at substance users. We
suggest that PSU disorder treatment programs include
intensive, targeted anger management modules, focusing
on such factors as how to deal with daily stressors, family
conflicts, frustrations, and problems. Factors related to
comorbidities should also be observed and evaluated more
judiciously and systematically in future studies.

In conclusion, these original findings reinforce the
relevance of the issue of anger management among
the population of substance-dependent patients and the
increase in anger scores (as measured by the STAXI
and BPAQ) among psychoactive substance users. This
population is more likely to show trait anger with higher
scores, low anger control, high expression of anger, and
tendencies towards aggression compared to non-users.
These findings are relevant to mapping issues related to
PSU and assisting in the development treatment
approaches for substance addiction which include anger
management as part of relapse prevention.
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