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ABSTRACT

Introduction: This study aims to compare the positive and negative symptoms of schizophrenia
in patients who had psychotic symptoms more than one month after discontinuation of
methamphetamine abuse. These factors were analyzed by the positive and negative syndrome scale
(PANSS) questionnaire.

Methods: Sixty participants were selected from patients referred to Iran Psychiatric Hospital with
psychotic symptoms (delusions or hallucinations, disorganized behavior, and speech). The control
group was 30 patients with schizophrenia based on a semi-structured interview according to DSM-
IV-TR (SCID). Thirty patients with a prolonged methamphetamine-induced psychotic disorder
were also placed in the case group. For both groups of patients, questionnaires of PANSS, Brief
Psychiatric Rating Scale (BPRS), and Global Assessment Of Functioning (GAF) were filled out
after obtaining the companions’ consent. The scale scores were compared between groups. We used
the Mann-Whitney and the Chi-square test to evaluate the mean values of PANSS, BPRS, and GAF
scores between the two groups.

Results: here was an insignificant difference in positive and general pathology scores between the
two groups, but the total score of negative symptoms in the schizophrenia group was significantly
higher than in the group of prolonged methamphetamine psychotic disorders (P=0.034). Average
scores of uncooperativeness (0.008), difficulty in abstract thinking (0.004), motor retardation
(0.002), unusual thought content (0.001), and hostility (0.011) in the schizophrenia group were
significantly higher than those in the prolonged methamphetamine psychosis.

Conclusion: The results showed that most of the disturbances in patients with schizophrenia might
be more influenced by the expression of cognitive disabilities than those with methamphetamine
psychosis. The difference in negative symptom scores suggests that schizophrenia and prolonged
methamphetamine psychotic disorder can be two different disorders.
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Highlights
o General and positive symptoms scores don’t have significant differences.
o Negative symptoms are much more in schizophrenia.

e Uncooperativeness, unusual thought content and, motor retardation have more scores in schizophrenia.

Plain Language Summary

In clinical practice, Schizophrenia and prolonged methamphetamine-induced psychotic disorder have some similar
mental presentations. Additionally, in scientific literature, there is scarce evidence about these similarities. In this regard,
this research was designed to investigate the aforementioned obscurity. Determination of similarities and differences
between them helps us to address these disorders in terms of treatment and follow-up and awareness of their prognosis
of them. This research is a case-control study in which we examine positive and negative psychotic symptoms in schizo-
phrenia and prolonged methamphetamine-induced psychotic disorder. Researchers investigated psychotic symptoms
with positive and negative syndrome scale (PANSS), brief psychiatric rating scale (BPRS), and global assessment of
functioning (GAF) questionnaires. Moreover, results demonstrate general and positive symptoms scores don’t have
many differences but negative symptoms are much more in patients with schizophrenia than in patients with a prolonged
methamphetamine-induced psychotic disorder. Also, other features like uncooperativeness, unusual thought content,
motor retardation, difficulty in abstract thinking, and hostility have higher scores in schizophrenia than the others. In
conclusion, this research showed that these disorders are two distinct disorders with some similarities in positive symp-
toms but not in all features. So, some studies can be designed about why there are similarities between them?

sion, disorganized behavior, and brain tissue damage
(Zarghami, 2011).

1. Introduction

he pattern of drug abuse in Iran in recent
years has undergone a lot of changes
from traditional opiates (like opium) to
modern ones (like heroin) and synthetic
materials (such as methamphetamine)
(Samii, 2003). In the wake of the change
in substance abuse, complications and
consequences associated with them have also hung,
and treatment centers are now facing various disorders
of the emerging materials as well. One of the most sig-
nificant symptoms is a psychotic disorder due to the
use of methamphetamine, which has occupied a sig-
nificant proportion of psychiatric hospital beds for pa-
tients with this disorder (Zarghami, 2011).

One of the psychological effects of methamphet-
amine abuse is creating mental illnesses like schizo-
phrenia, including visual and auditory hallucinations,
persecutory delusion, and aggression(Samii, 2003).
Psychosis due to methamphetamine use leads to severe
symptoms often associated with subsequent hospital-
ization (Zarghami, 2011).

There are several hypotheses regarding the positive
and negative symptoms of stimulant abuse, causing do-
pamine reuptake inhibition by interfering with the func-
tion of the dopamine transporter (DAT) and increasing
dopamine concentration in the synaptic cleft. Either
methamphetamine or amphetamine is directly involved
in the reward system, and due to the release of dopamine
from the dopaminergic neurons and the norepinephrine

Methamphetamine enters the central nervous system
and causes sudden dopamine release in the brain that

stimulates neurons and increases the feeling of plea-
sure and physical movements. After a long period of
use, symptoms of movement disorders like Parkinson
disease and depression appear in patients. Furthermore,
from the onset, methamphetamine leads to irrevers-
ible damage to the brain, some complications of which
include psychosis, memory loss, agitation, aggres-

in the synaptic cleft of the nucleus accumbens neurons,
they cause euphoria and addiction (Vidal-Infer, Roger-
Sanchez, Daza-Losada, Aguilar, Mifiarro, & Rodriguez-
Arias, 2012). The same effects of dopaminergic neurons
can lead to methamphetamine-induced psychosis (Lohr
et al., 2015; Shin et al., 2012).
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On the other hand, different hypotheses have been
proposed that after using methamphetamine, some
people will develop prolonged psychosis that lasts for
more than one to several months and even persistent
psychosis (Chen et al., 2005). A hypothesis states that
patients with schizophrenia tend to abuse drugs due
to their underlying psychiatric disorder. There is evi-
dence that patients with underlying psychological dis-
orders are increasingly vulnerable to mandatory use of
stimulants such as methamphetamine. This issue has
been raised, especially for patients with schizophrenia
(Li, Ly, Xiao, Li, He & Mei, 2014). Much evidence is
mounting for this comorbidity, but compelling evi-
dence from animal studies found that this condition
may be due to common vulnerabilities and the creation
of psychosis in schizophrenia and stimulants-induced
psychotic disorder (Ikeda et al., 2013). The relationship
between methamphetamine abuse and the develop-
ment of psychosis has been highly discussed in recent
years, but many questions about this complex relation-
ship have remained unanswered.

One of these questions is whether the prolonged
methamphetamine-induced psychotic disorder is the
same as schizophrenia, triggered by methamphet-
amine, or is a different disorder clinically similar to
schizophrenia. In this study, we compared the clinical
symptoms and investigated the clinical similarities be-
tween the two disorders.

2. Materials and Methods

In this study, we aimed to compare the positive and
negative symptoms of schizophrenia with prolonged
psychosis due to methamphetamine abuse which last-
ed over the past six months and was obtained through
factor analysis testing on data from the positive and
negative symptoms severity (PANSS) questionnaire.

This cross-sectional study was conducted from April
2013 for 12 months in Iran Psychiatry Hospital in Teh-
ran, Iran. The patients were selected amongst those
referred to Iran Psychiatric Hospital with psychotic
symptoms (delusions, hallucinations, disorganized be-
havior, and speech). The purposive sampling method
was used to include only methamphetamine-induced
psychotic and patients with first-episode schizophre-
nia. The patients of the case group had a diagnosis
of prolonged methamphetamine psychotic disorder,
with the duration of their psychotic symptoms taking
more than one month but less than 6 months without
repeating the usage of methamphetamine or psycho-
genic substances. The control group was patients di-
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agnosed with schizophrenia based on semi-structured
interviews according to DSM-IV-TR (SCID). Whether
patients needed to be admitted or not and after tak-
ing informed consent, they were included in the study.
The study excluded patients with schizophrenia who
were re-affected by psychotic symptoms due to meth-
amphetamine use. Also, patients with polysubstance
abuse, especially other stimulants like cannabis or ec-
stasy, and with a diagnosis of other psychotic disorders
but schizophrenia were excluded from the study.

The patients with the first episode of schizophrenia
were chosen because of both positive and negative
symptoms; on the other hand, patients with chronic
schizophrenia may be more influenced by medica-
tions and complications of the disorder. Patients
with schizophrenia aged 18 to 50 were included and
compared to patients in the same age group with pro-
longed methamphetamine psychotic disorders. Pa-
tients in both groups should not have positive urine
tested for methamphetamine and amphetamine.
Each participant received a questionnaire, a consent
form to retrieve their demographic data, and an infor-
mation sheet explaining the confidentiality of the par-
ticipants’ information. The completed questionnaires
and signed consent forms were returned within one
week and included their ID and a phone number so that
they could be followed up in the case of missing data
and matching data with participants’ medical records.
After data collection was finished, the data were pro-
cessed anonymously. A structured clinical interview
based on DSM-IV-TR symptoms of the patients was
performed. Then the patients were explained during a
short meeting to conduct questionnaires on the Posi-
tive And Negative Symptoms Scale (PANSS) (Kay,
Fiszbein, & Opler, 1987), brief psychiatric rating scale
(BPRS) (Overall & Gorham, 1962), and global assess-
ment of functioning (GAF)(Hall, 1995), after giving
their written consent.

Data collecting instrument characteristics and
methodology

This study collected positive and negative symptoms
data through PANSS, BPRS, and GAF questionnaires.
Using records information and diagnosis examination
were based on SCID (according to DSM-IV-TR). A psy-
chiatry assistant determined inclusion criteria, gathered
information, and completed the questionnaires.
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Table 1. Comparing demographic characteristics between the two groups of patients

No. (%)

. P
Variables (Chi Test)
Schizophrenia Methamphetamine Psychosis I-square fes

Male 17(56.7) 26(86.7)

Gender 0.020
Female 13(43.3) 4(13.3)
. Under diploma 24(80) 15(50)

Edf;\fg"” 0.029
Diploma & higher 6(20) 15(50)
Unemployed 15(50) 4(13.3)

Employment Employed with a permanent job 13(43.3) 19(63.3) 0.006
Employed without a permanent job 2(6.7) 17(56.7)

Data analysis 3. Results

The obtained data were analyzed by SPSS v. 22 sta-
tistical software. To describe the qualitative variables,
we used prevalence and frequency. To evaluate the
mean of PANSS, BPRS, and the GAF scores between
the two groups, we used the Mann-Whitney test and,
for qualitative variables, the Chi-square test.

Ethical Considerations

This study has approval from the Ethics Committee
of Iran University of Medical Sciences with the ethical
number 24153. All provisions of the Helsinki Declara-
tion and Code of Ethics adopted by the Iran Ministry
of Health were considered in this study.

In each group, 30 patients with schizophrenia and pro-
longed methamphetamine-induced psychotic disorder
were investigated. The MeantSD age in the group with
prolonged methamphetamine psychotic disorder was
33.246.9 years, and in schizophrenia was 25.24+3.4 years.
The mean age was significantly lower in the schizophre-
nia group (Independent t test: P=1.019, t=0.036).

As seen in Table 1, the frequency of male patients was
higher in the prolonged methamphetamine-induced
psychotic disorder group, and the group of schizophre-
nia patients was less educated and employed. The re-
sult from comparing demographic variables between
patients with first-episode schizophrenia and pro-
longed methamphetamine-induced psychotic disorder
is presented in Table 1.

Table 2. Comparing negative symptoms based on positive and negative syndrome scale (PANSS) questionnaire between the

two groups of patients

MeanzSD

P

Variables
Schizophrenia

Methamphetamine Psychosis

(Mann-Whitney Test)

Emotional withdrawal 2.7340.22
Blunted affect 2.5+0.23

Poor rapport 2.73+0.19
Passive/apathetic social withdrawal 2.67+0.18

Difficulty in abstract thinking 3.066+0.18
Total negative symptoms score 13.6+4.15

2.4+0.22 0.201
2.13+0.26 0.153
2.33+0.23 0.473
2.5+0.21 0.069

240.21 0.004
11.77+5.1 0.034
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Table 3. Comparing general psychopathology based on the positive and negative syndrome scale (PANSS) scale between the

two groups of patients

MeanxSD
Variables P
Schizophrenia Methamphetamine Psychosis

Active social avoidance 2.7340.18 2.4+0.21 0.290
Disorientation 1.83+0.14 1.50+0.12 0.278
Poor attention 2.31+0.23 2.11+0.22 0.270
Mannerisms and posturing 2.940.25 2.67+0.25 0.417
Poor impulse control 2.5+0.2 2.27+0.35 0.394
Anxiety 2+0.25 2.27+0.34 0.529
Tension 2.1+0.26 2.43+0.34 0.528
Depression 2.07+0.23 1.77+0.23 0.365
Guilt feelings 2.03+0.21 1.63+0.24 0.173
Somatic concern 2.47+0.2 2.53+0.26 0.903
Disturbance of volition 3.37+0.17 2.67+0.22 0.021
Total general psychopathology score 26.8316.23 27.18+7.18 0.695

The results of comparing the negative symptoms
scale between the two groups of patients are pre-
sented in Table 2. Mean+SD PANSS total scores were
59.9£12.5 in the schizophrenia group and 57.5+11.8
in the prolonged methamphetamine group (t test for
independent samples: t=1.085; P=0.282). The subscale
of difficulty in abstract thinking in the schizophrenia

group was 3.066+0.18, and in the methamphetamine
group, it was 2+0.21, which was significantly higher in
patients with schizophrenia (P=0.004) (Table 2).

Also, the mean scores of conceptual disorganization,
hostility, and disturbance of volition were significantly
higher in the schizophrenia group (Table 3).

Table 4. Comparing the positive symptoms based on the positive and negative syndrome scale (PANSS) questionnaire be-

tween the two groups of patients

MeantSD

P

Variables
Schizophrenia

Methamphetamine Psychosis (Mann-Whitney Test)

Conceptual disorganization 3.33+0.31
Delusions 3.6+0.28
Hallucinations 340.27
Hyperactivity 2.17+0.27
Hostility 3.5740.13
Total positive score 15.69+3.25
PANSS total score 59.9+12.5

2.01+0.22 0.003
3.37+0.29 0.513
2.67+0.3 0.957
2.27+0.33 0.274
4.07+0.13 0.011
14.4+4.27 0.852
57.5+11.8 0.282
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Table 5. Comparing brief psychiatric rating scale (BPRS), and global assessment of functioning (GAF) between the two groups

of patients

MeantSD

P

Variables
Schizophrenia

Methamphetamine Psychosis (Statistical Analysis)

Anxiety 2.27+0.2
Emotional withdrawal 2.73+0.22
Conceptual Disorganization 2.63+0.23
Guilt Feeling 2.03£0.16
Tension 3.240.21
Mannerism & Posturing 2.610.15
Grandiosity 3.17+0.14
Depressed mood 3.03+0.21
Hostility 3.43+0.14
Suspiciousness 2.73+0.16
Hallucinatory behavior 1.4510.26
Motor retardation 3.70+0.22
Uncooperativeness 3.27+0.13
Unusual thought content 4.1740.15
Blunted affect 3.07+0.16
Excitement 2.97+0.16
Disorientation 240.16
Somatic concerns 2.1+0.16
GAF 23.14+3.51
BPRS total score 54.06+10.01

2.9+0.28 0.908
2.3%0.21 0.123
2.8340.26 0.533
2.27+0.19 0.157
3.43+0.3 0.529
2.5340.23 0.811
3.13+0.25 0.909
2.87+0.27 0.629
3.33+0.2 0.684
2.50+0.21 0.391
1.44+0.26 0.376
2.5+0.26 0.002
2.4+0.23 0.008
3.3%0.2 0.001
3.07+0.16 0.961
2.47+0.19 0.056
2.13+0.18 0.586
2.13+0.19 0.894
24.56+4.56 0.739
49.4+10.1 0.060

The Mean+SD score of BPRS in the schizophre-
nia group was 54.1+1, and in the methamphetamine
group, it was 49.4+10.1 (independent sample t test:
t=1.802; P=0.077). The subscales of motor retardation,
uncooperativeness, and unusual thought content were
significantly higher in schizophrenic patients than in
the other group (Table 5).

The Mean+SD GAF score in the group of schizo-
phrenia was 23.14£3.51, and in the methamphetamine
group, it was 24.56+4.56. The Mean+SD total posi-
tive symptoms score in the schizophrenia group was
15.69+3.25, and in the methamphetamine group, it was
14.40+4.27 (Table 4). BPRS and GAF questionnaire

Ahmadkhaniha, H. R. et al. (2022). PANSS in Prolonged Mett

results of the comparison between the two groups of
patients are shown in Table 5.

The total negative symptoms in schizophrenia score
were significantly higher than in the methamphet-
amine group (P=0.034) (Table 2). The total Mean+SD
psychopathology score in the schizophrenia group was
26.83+6.23, and in the methamphetamine group, it
was 27.18+7.18 (Table 3).

4. Discussion

Our study showed that patients with prolonged
methamphetamine-induced psychotic disorder had in-

rine-induced Psychosis and Schizophrenia. BCN, 13(3), 325-334
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significant differences in the total scores of positive
symptoms and general psychopathology with schizo-
phrenic patients. However, the total score of negative
symptoms was significantly higher in the patients with
the first episode of schizophrenia.

Many studies detected similarities in positive symp-
toms in patients with schizophrenia and patients with
methamphetamine psychosis (Hajebi, Amini, Kashani,
& Sharifi, 2018; Medhus, Mordal, Holm, Merland, &
Bramness, 2013; Srisurapanont, Arunpongpaisal, Wada,
Marsden, Ali, & Kongsakon, 2011). Moreover, in some
studies, there were no significant differences between
methamphetamine psychosis and schizophrenia using
the BPRS or the PANSS (Hides et al., 2015; Okada et
al., 2016). But Srisurapanont et al. suggested no differ-
ence between methamphetamine psychosis and schizo-
phrenia on measures of psychomotor retardation, flat-
tened affect, and poverty of speech which some of these
are negative symptoms (Srisurapanont et al., 2011)

Our results showed that negative symptoms in
schizophrenia patients were more severe because the
etiology of schizophrenia and prolonged methamphet-
amine-induced psychotic disorder may be different.

Furthermore, the difference in negative symptoms is
evident in studies similar to our study (Ali et al., 2010;
Srisurapanont, Ali, Marsden, Sunga, Wada, & Mon-
teiro, 2003). For example, Hajebi et al. found that the
severity of negative symptoms is different between the
two groups (Hajebi et al., 2018).

Our results showed that the subscale of negative
symptoms, including disturbance of volition, and im-
paired abstract concept, differed in the two groups.
Also, the difference in the scale of general psychopa-
thology, including motor retardation, unusual thought
content, and non-cooperativeness and positive symp-
toms subscale, including hostility in schizophrenic
patients, were significantly higher than the prolonged
methamphetamine-induced psychotic patients.

The difference in unusual thought content could sug-
gest that the form and content of thought in schizophre-
nia patients are affected more than the patients with
methamphetamine-induced psychosis. Furthermore, in
terms of their psychomotor, people with schizophrenia
are slower than people with psychosis generated by
methamphetamine use. The differences between crite-
ria of violence and non-cooperation can be non-specific
and are changing according to the proceeding with the
condition of the interview and the interviewer. How-
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ever, disturbances in patients with schizophrenia may
indicate further affecting their cognitive abilities com-
pared to methamphetamine-induced psychosis patients.

In 2011, Eghtedari et al. investigated cognitive func-
tions in patients with methamphetamine-induced psy-
chosis and compared them with the control group;
the results showed that methamphetamine-induced
psychotic patients had significantly more functional
defects in areas such as attention, working memory,
and executive functions compared to the control
group. Methamphetamine-induced psychotic patients
showed higher and prolonged deficits in their fronto-
striatal systems, particularly the prefrontal cortex and
neurological functions (attention, executive memory,
and executive functions) (Eghtedari, Shariat, & Fara-
hani, 2012). On the other hand, studies have shown
that schizophrenia, unlike methamphetamine-induced
psychotic disorder, is associated with progressive and
irreversible cognitive deficits in patients (Ezzatpanah,
Shariat, & Tehrani-Doost, 2014). Perhaps it can explain
the difference in thought disorders in two groups of
our patients in this way.

The results of our study showed that the mean GAF
score was not significantly different between the two
groups because the study samples were selected from
the patients who had been admitted to a referral hospital
whose severe dysfunction is leading to hospitalization.

On the other hand, investigating the symptoms in pa-
tients with prolonged methamphetamine psychosis can
be a way to understand the etiology of schizophrenia
better. According to the studies, the etiology of schizo-
phrenia is still unclear, although proposed models have
identified genetic markers and environmental patho-
gens as significant risk factors.

In our study, we did not investigate risk factors for
persistent psychotic symptoms in patients with meth-
amphetamine abuse; however, in a 10-year cohort
study in California, to find an association between the
drugs and schizophrenia, a group of inpatients with a
diagnosis of substance use disorders were evaluated.
According to this study, compared with other mate-
rial abuse (other than cannabis), patients with meth-
amphetamine-related disorders had a higher risk of
developing schizophrenia (Callaghan et al., 2012). In
another study, results support common predisposing
factors for prolonged methamphetamine psychosis and
schizophrenia (Ahmadkhaniha, Alavi, & Hadi, 2019).

Ahmadkhaniha, H. R. et al. (2022). PANSS in Prolonged Methamphetamine-induced Psychosis and Schizophrenia. BCN, 13(3), 325-334
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Based on the study by Ujike H et al., in patients with
recurrent psychosis, increased vulnerability to meth-
amphetamine abuse is seen, and in case of recurrence
abuse, this vulnerability will last a very long time.
These features are called the sensitivity of metham-
phetamine abuse and could explain the recurrence
of methamphetamine psychosis with stress and pro-
longed and intractable psychosis induced by substance
abuse (Ujike & Sato, 2004).

Researches show similarities and differences be-
tween methamphetamine psychosis and schizophre-
nia (Wearne & Cornish, 2018). There are predisposing
genes for schizophrenia spectrum disorders and psy-
chosis induced by methamphetamine (Ahmadkhaniha
et al., 2019). The threshold of the emergence of psy-
chotic symptoms is lower in people who carry these
genes, and their clinical conditions are probably less
favorable. Thus, there is a complex relationship be-
tween methamphetamine use and psychosis where
enough information is not available yet (Akiyama,
Saito, & Shimoda, 2011).

5. Conclusion

Results from the current study showed significant
differences in negative symptoms profile and some
general psychopathologies indicating differences in
presentation of the two disorders but also similarities.
So, these two disorders can be considered two separate
conditions, and future studies should be designed to
investigate these differences more (especially in etiol-
ogy, clinical presentation, course of the disorder, and
response to treatment).

The small sample size and significant differences in
demographic factors between the two groups are im-
portant limitations. Also, there was a lack of simulta-
neous evaluation of risk factors of prolonged psycho-
sis. Finally, we did not follow up with the patients and

monitor their condition for a given period.
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