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Abstract

Background: Methamphetamine use can lead to hallucinations and delusions, which can severely disrupt perception, thinking,
emotion, and behavior and even cause self-harm and harm to others. Therefore, it is crucial to pay attention to the content of these
experiences.
Objectives: This study aimed to investigate the prevalence and content of hallucinations and delusions in individuals with metham-
phetamine dependence.
Patients and Methods: This analytical cross-sectional study was conducted on 198 methamphetamine users recruited from com-
pulsory residences using convenience sampling. The participants were interviewed individually using a structured checklist based
on the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5). Data were analyzed using SPSS software using
descriptive statistics, independent sample t-test, and the chi-square test.
Results: Auditory hallucinations (41.4%) and visual hallucinations (26.8%) were the most participants’ common types of hallucina-
tions. Persecution delusion (31.3%), grandeur delusion (17.7%), and reference delusion (16.7%) were the most common types of delu-
sions reported. There were significant differences between the methamphetamine psychosis and non-psychosis groups regarding
the rate, duration, and age of onset of methamphetamine use, as well as the prevalence of psychiatric diseases, suicide attempts,
non-suicidal self-injury, and history of intoxication.
Conclusions: The early detection of psychosis symptoms in methamphetamine users through follow-up reviews can prevent the
occurrence of more destructive individual and social complications caused by these experiences. It is essential to consider all types
of hallucinations and delusions to implement timely preventive actions for individuals with methamphetamine dependence.
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1. Background

Thirty- five million people worldwide are affected by
methamphetamine use, which is considered a significant
public health problem, particularly in the United States
and Southeast Asia (1). In Iran, methamphetamine is the
second most commonly used illegal substance after nar-
cotics (2). The psychological consequences of metham-
phetamine use are severe and include depression, anxiety,
suicidal attempts, addiction, and violent behaviors (3, 4).
Methamphetamine users are more likely to experience psy-
chotic symptoms than those who use other substances due
to their psychoactive properties (5). While short-term ef-
fects of methamphetamine use can be pleasurable, such as

euphoria, alertness, and increased libido, its long-term use
can lead to adverse effects such as nausea, narcolepsy, de-
creased libido, and psychosis (4, 6). Psychiatric problems
are common amongst those who use methamphetamine
and often result in hospitalization in the emergency or psy-
chiatric wards (7).

Several hypotheses exist regarding the occurrence
of stimulant-triggered psychotic symptoms. Metham-
phetamine can inhibit dopamine reuptake and increase
dopamine concentration in the synaptic cleft. This sub-
stance can trigger dopamine and norepinephrine release,
creating a feeling of euphoria. Another hypothesis sug-
gests that individuals with underlying mental disorders or
genetically predisposing signatures for psychosis may be

Copyright © 2023, Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly
cited.

https://doi.org/10.5812/ijhrba-134015
https://crossmark.crossref.org/dialog/?doi=10.5812/ijhrba-134015&domain=pdf
https://orcid.org/0000-0002-5832-7220


Nazari A et al.

more vulnerable to methamphetamine-induced psychotic
symptoms (8, 9). Studies have designated parents’ sub-
stance dependence as a predictor of substance-related psy-
chosis (9).

The most common symptoms of psychosis among
methamphetamine users include delusions, the tendency
to harm oneself or others, paranoia, auditory, visual, and
tactile hallucinations, and a tendency towards violence.
These symptoms can lead to difficulties for individuals
when communicating with others (10, 11). Auditory hal-
lucinations, with a prevalence of about 75%, are the most
prevalent hallucination in people consuming metham-
phetamine (12). However, research on the prevalence
and content of different types of hallucinations is limited
among methamphetamine users. Command hallucina-
tions, a type of auditory hallucination, are commonly expe-
rienced by one-third of the individuals experiencing these
events (13). These hallucinations involve hearing specific
commands that may instruct individuals to engage in vio-
lent actions such as assault, arson, and vandalism (12). Ap-
proximately 44% of these commands tend to be aggressive
and can lead to self-harm or even death, and 43% of crimi-
nal cases are linked with auditory hallucinations (14). The
content of different types of hallucinations and delusions
can sometimes be dangerous. Thus, early detection and
intervention during the first three phases of a psychotic
episode can prevent chronic psychotic disorders and dan-
gerous behaviors by patients (15). Given the increasing
use of methamphetamine in Iran and the lack of stud-
ies on the prevalence and content of methamphetamine-
induced delusions and hallucinations, further research in
this area is necessary.

2. Objectives

The aim of this study was to survey the prevalence and
content of different types of hallucinations and delusions
among Iranian methamphetamine users.

3. Patients and Methods

3.1. Population and Design

This analytical cross-sectional study was conducted be-
tween September 2018 and May 2019. Participants were se-
lected among the drug addicts arrested by the police and
undergoing treatment in compulsory addiction treatment
centers in North Khorasan Province of Iran. A total of 198
individuals who tested positive for methamphetamine use
and met our inclusion criteria were included in the study.

3.2. Sampling

One hundred ninety-eight men and women from Bo-
jnurd and Shirvan Cities (North Khorasan Province, Iran)
were transferred to rehabilitation centers for drug addic-
tion treatment. Inclusion criteria were a positive test re-
sult for methamphetamine use, absence of severe cogni-
tive impairments that could affect their ability to answer
questions accurately, and willingness to participate in the
study. The participants volunteered to take part in the
study and signed an informed consent form. They were
given assure that their names, tests, psychiatric examina-
tions, and counseling would be kept confidential and pro-
vided free of cost. Individuals with severe mental disorders
or those unable to complete the questionnaire/interview
process were excluded from the study.

3.3. Study Questionnaires

The interviewers, who were clinical psychologists, uti-
lized the Diagnostic and Statistical Manual of Mental Disor-
ders, Fifth Edition (DSM-5), to primarily diagnose metham-
phetamine psychosis (16). Patients with this condition
were assessed for five categories of hallucinations, includ-
ing auditory, visual, tactile, olfactory, and gustatory hal-
lucinations. Also, delusions were evaluated in six cate-
gories: Grandiosity, persecution, reference, guilt, jealousy,
and control. Patient data, such as age, sex, education level,
the dosage of methamphetamine used, method of sub-
stance use, history of psychiatric diseases, and any previ-
ous experience of hallucinations or delusions, were also
collected during interviews. The duration of each inter-
view varied from 45 to 90 minutes, depending on the pa-
tient’s condition and the interview process. This study was
approved by the Ethics Committee of the North Khorasan
University of Medical Sciences with the ethics approval
code IR.NKUMS.REC.1397.029.

3.4. Analysis Method

The collected data were analyzed using SPSS software.
Descriptive statistics, such as mean, frequency, and per-
centage, were used for data presentation. Additionally, the
independent samples t-test and chi-square test were con-
ducted for inferential analysis. A significance level of P <
0.05 was considered for all statistical procedures.

4. Results

A total of 198 methamphetamine users were surveyed,
144 (72.7%) of whom were men, and 54 (27.3%) were women.
The mean age (standard deviation) of the patients was
36.33 (8.43) years, and their age range was from 19 to 60
years. Variables such as the place of residence, education
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level, marital status, etc., have been summarized in Table 1,
and information about substance use has been displayed
in Table 2.

Table 3 compares the history of illicit substance use
and a history of high-risk behaviors between psychotic and
non-psychotic methamphetamine users.

As can be seen in Table 3, there were significant dif-
ferences between psychotic and non-psychotic individuals
in terms of the daily dose of methamphetamine use (P =
0.008), duration of methamphetamine use (P = 0.004), the
starting age of methamphetamine use (P = 0.004), history
of psychiatric disorders (P = 0.026), suicide attempts (P =
0.003), self-harm (P = 0.000), and overdose (P = 0.012).

Based on the results, 99 (50%) of the metham-
phetamine users had hallucinations. The frequencies
and percentages of various types of hallucinations (au-
ditory, visual, tactile, olfactory, and gustatory) have been
presented in Table 4.

Of all the participants, 93 patients (47%) were diag-
nosed with psychosis, and the remaining 105 people did
not meet the diagnostic criteria for methamphetamine-
induced psychosis. It should be noted that some individu-
als may experience one or more types of hallucinations or
delusions without fulfilling the diagnostic criteria for psy-
chosis. Out of 99 people experiencing one or more types
of hallucinations, 81 (87.1%) met the diagnostic criteria for
methamphetamine-induced psychosis, and other 18 (18.2%)
individuals did not fulfill the diagnostic criteria for psy-
chosis.

Of those with auditory hallucinations, 63 (74.4%) expe-
rienced second-person hallucinations (i.e., command hal-
lucination), and 39 (46.6%) experienced third-person hal-
lucinations (i.e., hearing voices). The content of halluci-
nations in methamphetamine users with auditory halluci-
nations included self-harm (34.1%), harm to others (30.5%),
suicide (24.4%), and homicide (7.3%). In this study, 88 peo-
ple (44.4%) experienced delusions, the content of which
has been shown in Table 5.

Of the 88 people who had delusions, 66 (71%) met the
diagnostic criteria for methamphetamine-induced psy-
chosis, and others (22, 20.9%) had one or more types of
delusions without meeting the diagnostic criteria for psy-
chosis.

5. Discussion

This research examined and compared the prevalence
of different types of hallucinations and delusions, as well
as high-risk behaviors, among methamphetamine users
with or without methamphetamine-induced psychosis.
We found that 47% of the studied population had per-
sistent methamphetamine-induced psychosis, which was

similar to the findings of Ahmad Hatim’s study (17). Also,
the longitudinal study of Niemi-Pynttari et al. showed
that 30% of people with a history of methamphetamine-
induced psychosis developed psychotic illnesses (18), re-
quiring early treatment and follow-up to prevent them
from becoming chronic and suggesting that the risk fac-
tors related to schizophrenia may increase the likelihood
of methamphetamine-induced psychosis; nevertheless,
further investigation is needed (19).

Regarding the history of consuming metham-
phetamine, there were significant differences between
the psychotic and non-psychotic groups in terms of the
amount, age of starting, and duration of use. The partici-
pants of the psychotic group revealed significantly higher
age of starting methamphetamine use, duration of use,
and amount of consumption compared to non-psychotic
people. Demographic characteristics were not signif-
icantly associated with methamphetamine psychosis.
Arunogiri et al. also found a relationship between the
frequency-intensity of methamphetamine use and psy-
chosis, but no relationship was found between psychosis
and socio-demographic factors (19).

We found no significant correlation between the con-
current use of methamphetamine and other illicit sub-
stances and the incidence of methamphetamine psy-
chosis. However, other studies have reported a link
between the use of multiple substances and metham-
phetamine psychosis. These conflicting findings highlight
the need for further research to gain a deeper understand-
ing of less-characterized risk factors of psychosis in this
population, including family history, childhood traumas
or stress, and social support (19).

The comparison between the psychotic and non-
psychotic groups revealed significant differences in the
prevalence of psychiatric disorders, suicide attempts, self-
harm, and history of intoxication. We noticed that 39.7% of
patients with methamphetamine-induced psychosis had a
history of at least one psychiatric illness, which was consis-
tent with previous research reporting a prevalence of 41.4%
(20). This observation supports the hypothesis that indi-
viduals with underlying psychiatric conditions are more
likely to experience methamphetamine-induced psychotic
symptoms (8, 21).

We also observed a significant difference in the preva-
lence of suicide and self-mutilation behaviors between the
psychotic and non-psychotic groups. The high prevalence
of these behaviors highlights the need for early interven-
tions to reduce trauma-related injuries and complications
in these people. Takahashi et al. reported that 76.1% of
methamphetamine users experienced at least one trau-
matic event during childhood, such as parental death or di-
vorce and psychological abuse, which was significantly re-
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Table 1. Demographic Characteristics of the Participants (n = 198) a

Variables No. (%)

Sex

Male 144 (72.7)

Female 54 (27.3)

Place of residence

Urban 143 (72.2)

Rural 55 (27.8)

Marital status

Married 95 (48)

Single 50 (25.3)

Divorced 40 (20.2)

Widow/Widower 6 (3)

Second marriage (with a history of previous divorce) 7 (3.5)

Education

Illiterate 27 (13.6)

Primary education 48 (24.2)

Middle school 68 (34.3)

Secondary education 12 (6.1)

High school diploma 29 (14.6)

Associate degree and higher 14 (7.1)

Employment

Employed 117 (59.1)

Unemployed 78 (38.9)

Occupation

Civil servant 7 (3.5)

Business 67 (33.8)

Manual worker 46 (23.2)

Farmer 4 (2)

Household 19 (9.5)

History of psychiatric diseases

Yes 64 (32.3)

No 133 (67.2)

Age range 19 - 60

a Data are expressed as No. (%) except for the age range.

lated to suicidal attempts and behaviors (4). Additionally, a
previous study affirmed a relationship between childhood
traumas and psychotic symptoms (22). Therefore, address-
ing childhood traumas may be crucial for preventing sui-
cidal behaviors and reducing the risk of developing psy-
chotic symptoms among methamphetamine users.

The findings of this study revealed that the most fre-
quent types of hallucinations were auditory, visual, tactile,

olfactory, and gustatory types, respectively. A study con-
ducted by Zarrabi et al. revealed that auditory hallucina-
tions (51.3%) were the most common symptom in patients
with methamphetamine-induced psychosis, followed by
visual hallucinations (18.4%) (23). Similarly, Fasihpour et
al. reiterated that auditory (7.3%) and visual (44.1%) hallu-
cinations were the most prevalent types of hallucinations
among methamphetamine users (20), which was consis-
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Table 2. History of Illicit Substance Use and High-risk Behaviors a

Variables Values

The age of starting substance use 23.23 ± 9.01

Duration of use (y) 12.18 ± 8.38

Daily use of methamphetamine (g) 1.08 ± 0.99

Method of use

Smoking 171 (73.2)

Oral 14 (7.1)

Injection 13 (4.5)

Treatment history

No 22 (11.1)

Yes 176 (88.9)

Illicit drugs simultaneously used with methamphetamine

Opium 110 (55.6)

Heroin 109 (55.1)

Cannabis 21 (10.6)

Cigarette 58 (29.3)

Alcohol 29 (14.6)

High-risk behavior

Suicide 58 (29.3)

history of incarceration 115 (58.1)

Self-harm 52 (26.3)

High dose 19 (9.6)

Injection 13 (6.6)

Multiple sex partners 33 (16.7)

Method of treatment

Methadone maintenance therapy 173 (87.4)

Opium tincture 4 (2)

Detoxification via buprenorphine 12 (6.1)

Syringe sharing

Yes 194 (97.9)

No 4 (2.02)

a Values are expressed as mean ± SD or No. (%).

tent with our results.

According to our findings, the frequencies of second-
person and third-person auditory hallucinations were
61.2% and 38.8%, respectively. In contrast, Shelly et al., who
assessed 33 patients suffering from methamphetamine-
induced psychosis, reported a prevalence of 36.4% for
second-person and 48.5% for third-person auditory hallu-
cinations (24). In our study, the highest prevalence was re-
lated to second-person psychotic hallucinations with con-
tent related to self-harm, suicide, and murder. It is cru-

cial to consider the content of auditory hallucinations,
particularly commanding hallucinations that may lead to
high-risk behaviors, to prevent high-risk behaviors among
methamphetamine consumers.

Moreover, our study revealed that delusions were
prevalent in methamphetamine-induced psychosis, with
a prevalence of 71%. Among these, persecution (49.4%),
grandiosity (30.2%), and reference (27.9%) delusions were
the most common types observed.

We noticed that even individuals without persistent
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Table 3. Comparison of Histories of Illicit Substance Use and High-risk Behaviors Between Psychotic and Non-psychotic Methamphetamine Users a

Variables Psychotic (n = 93) Non-psychotic (n = 105) P

Daily dose of methamphetamine (g) 1.28 ± 1.05 0.9 ± 0.92 0.008

Duration of methamphetamine use (y) 14.03 ± 8.16 10.56 ± 28.8 0.004

The age of starting methamphetamine use 21.3 ± 8.20 36.28 ± 8.65 0.004

Age (y) 36.54 ± 8.20 36.28 ± 8.61 0.83

Simultaneous use of methamphetamine and opium 0.12

Yes 47 (43.1) 63 (56.9)

No 46 (52.3) 42 (47.7)

Simultaneous use of methamphetamine and heroin 0.09

Yes 56 (59.1) 52 (58.4)

No 37 (41.6) 28 (53.1)

Gender 0.49

Male 67 (46.95) 76 (53.1)

Female 26 (48.1) 28 (51.9)

Education level 0.26

Lower than high-school diploma 70 (45.5) 84 (54.5)

High school diploma and higher 22 (52.4) 75 (52.8)

Place of residence 0.55

Urban 67 (47.2) 75 (52.8)

Rural 26 (47.3) 29 (52.7)

History of psychiatric disorders 0.026

No 91 (75.8) 47 (60.3)

Yes 29 (24.2) 31 (39.7)

Suicide attempts 0.003

No 97 (80.8) 48 (61.5)

Yes 23 (19.2) 30 (38.5)

Self-harm

No 104 (86.7) 46 (62.8) 0.000

Yes 16 (13.3) 32 (59.7)

History of incarceration 0.079

No 61 (50.8) 29 (37.3)

Yes 59 (49.2) 49 (62.8)

Overdose 0.012

No 114 (95.0) 65 (83.3)

Yes 6 (5.0) 13 (16.7)

Substance injection 0.115

No 116 (96.7) 71 (91.0)

Yes 4 (3.3) 7 (9.0)

Multiple sex partners 0.056

No 108 (90.0) 62 (79.5)

Yes 12 (10.0) 16 (20.5)

a Values are expressed as mean ± SD or No. (%).
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Table 4. Frequency of Hallucinations in Methamphetamine Users (n = 198)

Type of Hallucination No. (%)

Auditory 82 (41.4)

Visual 53 (26.8)

Tactile 22 (11.1)

Olfactory 3 (1.5)

Gustatory 4 (2)

Table 5. Prevalence of Delusions in Methamphetamine Users (n = 198)

Types of Delusion No. (%)

Grandiosity 35 (17.7)

Persecution 62 (31.3)

Reference 33 (16.7)

Guilt 20 (10.1)

Control 20 (10.1)

Jealousy 8 (4)

methamphetamine-induced psychosis might experience
temporary hallucinations or delusions. So, it is crucial to
monitor these people for transient psychotic symptoms,
as research suggests that stressful situations and frequent
methamphetamine use can lead to the recurrence of psy-
chosis (9). Visual hallucinations, in particular, may indi-
cate the onset of methamphetamine psychosis (9), and
some psychotic symptoms have been linked to violent be-
havior (25). Therefore, it is essential for a specialist to ac-
curately evaluate psychotic symptoms in medical settings
where individuals seek treatment or are hospitalized with
acute symptoms related to methamphetamine use, where
targeted therapy based on accurate assessment is of ut-
most importance. Overall, caution should be taken when
generalizing our results to all methamphetamine users in
Iran because the drug is often used in combination with
opium or other substances. Additionally, our sample con-
sisted of only inpatients, who may not be representative of
all methamphetamine users in the country.

This study found that individuals who have not been
diagnosed with stable methamphetamine-induced psy-
chosis may experience temporary hallucinations or delu-
sions. As researchers suggest that stressful situations and
repeated use of methamphetamine could lead to relapse
into psychosis, it is crucial to monitor these transient psy-
chotic symptoms in this population (9). Visual halluci-
nations, in particular, may indicate the onset of metham-
phetamine psychosis (9), and some psychotic symptoms
are linked to violent behavior (25).

One limitation of this study was that our sample popu-
lation was confined to compulsory treatment centers, so it

might not accurately represent the diverse community of
methamphetamine users. This was due to limited access
to the general population of methamphetamine users. Ad-
ditionally, the psychiatric history of patients was solely ob-
tained by self-reporting, which might have impacted the
validity of the data collected. Future studies in this field
should consider selecting a larger sample size and recruit-
ing people from the community and outpatient treatment
centers to obtain more accurate and generalizable infor-
mation on these patients and their families.

5.1. Conclusions

In general, our findings indicated that metham-
phetamine users frequently experienced delusions and
engaged in high-risk behaviors. The most common types
of hallucinations were auditory, visual, tactile, olfactory,
and gustatory, and the most frequent delusions were
persecution, grandiosity, reference, guilt, control, and
jealousy. There was a significant difference between
methamphetamine users with psychosis and those with-
out psychosis in terms of duration of use, age of onset,
prevalence of psychiatric diseases, suicide attempts,
self-harm behaviors, and history of overdose. Given the
correlation between methamphetamine use and psy-
chotic symptoms, it is important to carefully evaluate the
history of substance use and examine psychotic symp-
toms among consumers to develop a targeted therapy
plan. Identifying individuals with specific psychotic
symptoms is crucial for preventing serious complications
associated with methamphetamine use. These observa-
tions highlight the importance of secondary preventive
measures in reducing the harm and psychosis caused by
methamphetamine consumption. Future studies should
focus on the cause-effect relationship between observed
differences in the two groups.
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