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Abstract

Background: Compared to the general population, individuals with substance use disorders (SUD) report more frequently to suffer
from sleep disturbances and symptoms of depression, and to perceive lower social support. Here, we investigated whether this pattern
of mental health issues could be confirmed and replicated among individuals with amphetamine use disorder (AUD). We also assessed
the degree of perceived social support from their families, friends and significant others, always compared to healthy controls (HC) of
the general population. Method: Individuals with AUD attending the Outpatient Department for Substance Abuse of the Kermanshah
University of Medical Sciences (Kermanshah, Iran) (n = 468; 30.8% females; mean age: 29.16 years) and healthy controls (HC; n =
376; 34.6% females; mean age: 24.11 years) participated in the study. Participants completed a series of self-rating questionnaires
covering sociodemographic information, symptoms of insomnia and depression, and perceived social support from their families, friends
and significant others. Results: Compared to HC, individuals with AUD reported higher scores for insomnia and depression, and
lower scores for perceived social support (families; friends; significant others). Older age and higher severity scores for depression and
insomnia were the predictors in the binary logistic regression model to identify individuals with AUD and HC with a precision of 97.4%.
Conclusions: Individuals with AUD additionally suffer from insomnia and depression, along with lower perceived social support. Given
that standardized intervention programs for insomnia, depression and social competencies exist, such interventions might mitigate mental
health issues among individuals with AUD and improve their psychosocial behavior.
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Main Points

•We compared individuals with amphetamine use dis-
order (AUD) and healthy controls (HC).

• Compared to HC, individuals with AUD reported
higher scores for insomnia and depression.

• Compared to HC, individuals with AUD reported
lower scores for perceived social support by their families,
friends and significant others.

• Older age and higher scores for depression and in-
somnia predicted individuals with AUD and HC.

1. Introduction

Drug use is one of the globally most demanding health
issues, trialing a person’s mental health, a person’s social
environment, along with the national health system and the
public domain [1,2]. The latest World Drug Report report-
ing data from 2021 showed that about 457 million people
use illicit drugs [2].

Amphetamines, after cannabis and opioids, are the
third most commonly used illicit substances worldwide [2].
Amphetamine is a central nervous system (CNS) stimulant
used for the treatment of attention-deficit/hyperactivity dis-
order (ADHD) [3–5] and narcolepsy [6,7]. At therapeutic
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dosages, amphetamine impacts on emotion (e.g., increased
mood), cognition (e.g., increased and sustained attention
and vigilance; cognitive control), and behavior (e.g., shorter
reaction time, fatigue resistance, and increased muscle
strength; see [8] for a more thorough overview). For non-
medical purposes, amphetamine is used as a club drug at
much higher and thus non-therapeutic dosages for its ener-
getic and euphoric effect. In addition, amphetamine is often
combined with other substances such as alcohol and down-
ers (i.e., sedatives, hypnotics and narcotics). Individuals
taking amphetamine for non-medical use report increased
stimulation, alertness, prolonged wakefulness, andmore in-
tense perception of external stimuli. On the flip side, ad-
verse effects can be serious and life-threatening. To name
just but a few, cardiovascular issues (hypertension, hy-
potension or tachycardia [9]), gastrointestinal side-effects,
appetite loss, dry mouth, excessive grinding of the teeth,
nosebleed, tics and weight loss [10], and, most importantly,
amphetamine use disorder (AUD). Amphetamine use disor-
der was virtually solely observed among non-medical am-
phetamine users self-administered at high doses, and not,
when prescribed at therapeutic dosages for ADHD and nar-
colepsy [10].

According to data from 2015 as published in theWorld
Drug Report 2023 [2], the highest prevalence rates for sub-
stance use in Iran were observed for opioids, followed by
amphetamine and cannabis. In the present study, we fo-
cused exclusively on individuals with amphetamine use dis-
order (AUD) undergoing medical and psychotherapeutic
treatment in an outpatient emergency center.

1.1 Sleep and Substance Use Disorder (SUD) and
Amphetamine Use Disorder (AUD)

For sleep, there is extensive evidence of the tight
sleep-psychological functioning-link [11–14]. To illus-
trate, findings from meta-analyses and systematic reviews
showed that insomnia is causally related to the emergence
and maintenance of a broad variety of psychiatric disorders
[12–14], and unsurprisingly, treating insomnia impacted fa-
vorably on symptoms of depression [15].

For sleep and AUD, compared to former amphetamine
users and non-amphetamine users, current amphetamine
users reported higher scores for distress and poor subjec-
tive sleep, including more sleep disturbances [16]. Further,
higher scores for major depressive disorder and distress pre-
dicted poor sleep [16]. Methamphetamine (MA) use was
associated with the need to extent wakefulness and to re-
duce sleep need, and to manage wakefulness and sleep need
while under MA. Further, sleep disruptions after ceasing
the effect of MA was a major trigger to re-use MA [17].
However, no research has focused so far on the association
between symptoms of insomnia and depression, in relation
to social support among individuals with current AUD, and
compared to healthy controls (HC). Given this, the present
study aimed to bridge this gap of research.

1.2 Depression and Amphetamine Use Disorder (AUD)

For the specific amphetamine-depression-link, it ap-
pears that data are missing. For the methamphetamine-
depression-link, a recent meta-analysis and systematic
review summarized data from 14 studies as follows:
Compared to the general population, individuals with
methamphetamine use disorder had a 2.80-higher risk to
suffer from symptoms of depression [18]. Thus, the gap of
research is apparent: No study has focused so far on symp-
toms of depression among individuals with AUD, and no
research related such symptoms of depression to insomnia
and social support, always among individuals with AUD,
and compared to healthy controls (HC).

1.3 Loneliness, Social Support and Substance Use
Disorders (SUD)

As regards social support or loneliness, that is, the
lack of subjectively perceived support, several lines of re-
search found that individuals with SUD reported higher
scores for loneliness, compared to the general population
[19]. Among 594 participants aged 14 to 24 years, Bonar
et al. [19] observed that higher consumption of alcohol and
cannabis and negative peer relationships and parental sub-
stance use at baseline predicted higher scores for loneliness
24 months later. By contrast, higher parental social sup-
port at baseline predicted lower scores for loneliness. The
strengths of that study was the longitudinal design, the ob-
servation of possible bi-directional influences between sub-
stance use, the quality of peer and parental relationships and
a person’s loneliness as a proxy of social behavior. Relat-
edly, Ingram et al. [20] summarized in their systematic re-
view covering 41 studies that among individuals with sub-
stance use problems, loneliness was associated with poorer
physical and mental health, more problematic social rela-
tionships, being stigmatized and the perception of ill-being
by others. Shahid and Asmat [21] summarized eight studies
in their systematic review and concluded that being stigma-
tized was associated with lower treatment outcome. Im-
portantly, negative comments from close relations were as-
sociated with higher rates of relapses. By contrast, per-
ceived social support was associated with a constructive im-
pact on the treatment. Next, individuals with SUD reported
lower scores for quality of life, but comparable quality of
life scores of other psychiatric disorders [22]. Importantly,
higher scores for quality of life were associated with per-
ceived social support from family and friends. As such, a
broader and more stable social network seemed to be as-
sociated with better social health. Further, the degree of
family cohesion and social support was lower among in-
dividuals with SUD, when compared to individuals with
physical disorders [23]. By contrast, higher family cohe-
sion and higher social support were associated with more
favorable treatment outcomes. Among 60 studies covering
individuals with SUD aged 18 to 60 years, those individu-
als remaining abstinent three to six months after SUD treat-
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ment were also those reporting a more stable and encour-
aging social support [24]. Similarly, the degree of social
support was associated with more favorable treatment out-
comes among individuals with SUD [25–28]. Last, Win-
ters et al. [29] investigated in their systematic review and
meta-analysis the associations between an adolescent per-
son’s cognitive-emotional processes of social interactions
and SUD, and the authors showed that callous-unemotional
traits, understood as a fundamental insecure-avoidant and
defiant attachment and interactional style, were associated
with higher substance use issues. The beauty of this review
was that theories of social cognition, including a person’s
cognitive-emotional elaboration of social interactions, were
considered when evaluating an adolescent’s SUD.

To our understanding, specific research on social is-
sues in individuals with AUD is missing in general, and in
Iran, in specific. We took these observations into consid-
eration and asked, whether and to what extent individuals
with AUD reported similar or dissimilar dimensions of so-
cial support from their family, peers and significant others,
compared to the general population.

1.4 The Present Study
Individuals with SUD and AUD reported higher

prevalence rates of symptoms of insomnia [16,30–34] and
depression [18,35–37]. By contrast, compared to the gen-
eral population, individuals with SUD and AUD also re-
ported more social issues in terms of less social support,
while social support turned out to be a favorable factor for
the treatment of SUD [19,25–29].

Given this, and for want of specific data on individu-
als with AUD in Iran, we built-up the hypotheses based on
general observations on individuals with SUD.

The two hypotheses and research questions were:
First, following others [16,18,30–37]. we assumed that in-
dividuals with AUD would report higher scores for insom-
nia and depression, compared to healthy controls (HC). Sec-
ond, following previous research [19,25–29], we expected
that individuals with AUD compared to HC would report
lower scores for social support. With the research question
we asked, whether and to what extent symptoms of depres-
sion, insomnia and social support from the family, peers and
significant others would predict to assign individuals with
SUD and HC correctly to the specific study condition. We
claim that the present study has the potential to shed some
more light on the associations between symptoms of in-
somnia and depression, along with perceived social support
among a ‘pure’ sample of individuals using amphetamines
on a regular basis of use disorder (AUD), and compared to
healthy controls (HC).

2. Methods
2.1 Procedure

Individuals with AUD and HC were approached to
participate at the present cross-sectional study. All partic-
ipants were informed about the aims of the study and the
anonymous and secure data handling. Afterwards, partici-
pants signed the written informed consent, and they com-
pleted a series of self-rating questionnaires on sociode-
mographic information, symptoms of depression and in-
somnia, and on perceived social support (see details be-
low). The Ethics Committee of Kermanshah Univer-
sity of Medical Sciences, Kermanshah, Iran (ethics code:
IR.KUMS.REC.1400.186) approved the study, which was
performed in accordance with the current version [38] of
the Declaration of Helsinki.

2.2 Participants

For individuals with AUD inclusion criteria were: (1)
Age 18 years and higher. (2) Male or female at birth. (3)
Suffering from AUD, as ascertained by a trained psychia-
trist or clinical psychologist of the Outpatient Department
for Substance Abuse of the KermanshahUniversity ofMed-
ical Sciences (Kermanshah, Iran). Diagnosis was based on
an extensive and thorough clinical interview forDSM-5 dis-
orders [39]. (4) Use of amphetamine for non-medical rea-
sons. (5) Meeting two to five criteria for AUD based on the
DSM-5 [40]. (6) Able and willing to comply with the study
conditions. (7) Signed written informed consent.

Exclusion criteria were: (1) Another psychiatric disor-
der was the main diagnosis, such as anti-social personality
disorder, major depressive disorder, bipolar disorder, anxi-
ety disorders, PTSD, other SUD such as opioid use disorder,
cannabis use disorder, cocaine use disorder, or metham-
phetamine use disorder. (2) Neurological disorders such
as multiple sclerosis, substance-induced movement disor-
ders, or cognitive disorders, as ascertained by an experi-
enced neurologist. (3) Pregnancy or breastfeeding, as they
may alter mood and sleep states. Tobacco use was not an
exclusion criterion.

Of the 712 individuals approached, 468 (53.84%) par-
ticipated at the study.

Healthy Controls

The studywas posted on the intranet of the universities
and university hospitals of the Kermanshah University of
Medical Sciences (Kermanshah, Iran).

Inclusion criteria were: (1) Age 18 years and higher.
(2) Male or female at birth. (3) Able and willing to comply
with the study conditions. (4) Signed written informed con-
sent. Exclusion criteria were: (1) Any kind of current psy-
chiatric disorders or neurological disorders, as mentioned
above. (2) Pregnancy or breastfeeding, as they may alter
mood and sleep states. Tobacco use was not an exclusion
criterion.
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Table 1. Descriptive and inferential statistical comparisons of sociodemographic information (categorical variables) between
individuals with AUD and HC.

Dimensions
AUD HC Statistics

N (%) N (%) χ2-tests

Gender
Female 144 (30.8) 130 (34.6)

χ2 (N = 844, df = 1) = 1.37Male 324 (69.2) 246 (65.4)
Total 468 (100.0) 376 (100.0)

Marital status

Single 300 (64.1) 308 (81.9)

χ2 (N = 844, df = 2) = 36.35***
Married 158 (33.8) 68 (18.1)
Divorced 10 (2.1) 0 (0)
Total 468 (100.0) 376 (100.0)

Education

<Diploma 144 (30.8) 186 (49.5)

χ2 (N = 844, df = 3) = 48.75***
Diploma 130 (27.8) 114 (30.3)
>Diploma 90 (19.2) 38 (10.1)
Bachelor and more 104 (22.2) 38 (10.1)
Total 468 (100.0) 376 (100.0)

Occupational status

Students 163 242

χ2 (N = 844, df = 3) = 154.99***
Unemployed 153 39
Independent worker 28 38
Employed 124 25

Notes: AUD, amphetamine use disorder; HC, healthy controls; *** = p < 0.001.

Of the 390 individuals approached, 376 (96.3%) par-
ticipated at the study.

2.3 Measures
2.3.1 Sociodemographic Information

Participants reported on their age (years), gender
at birth (female; male), civil status (single; married;
divorced), highest educational degree (under diploma;
diploma; high school degree; bachelor’s degree or higher),
and physical activity (yes; no).

2.3.2 Insomnia
To assess insomnia, participants completed the Farsi

version [41] of the Athens Insomnia Scale [42]. It consists
of eight items, focusing on the ICD-10 criteria for insomnia.
Answers are given on 4-points Likert scales ranging from
0 (= normal; no problem) to 3 (= very decreased; intense),
with higher sum scores reflecting a higher intensity of in-
somnia. Further, the cut-off of 6 points indicates insomnia
(Cronbach’s alpha: 0.82).

2.3.3 Depression
To assess symptoms of depression, participants com-

pleted the Farsi version [43] of the Kutcher Adolescent De-
pression Scale (KADS) [44], which was also validated for
adult samples [45]. The questionnaire consists of 11 items.
Typical items are: “Over the last week, how have you been
“on average” or “usually” regarding the following items:
Low mood, sadness, feeling blah or down, depressed, just
can’t be bothered.”; or: “Feelings of worthlessness, hope-
lessness, letting people down, not being a good person.”

Answers are given on 4-points Likert scales ranging from 0
(= hardly ever) to 3 (= most of the time), with higher sum
scores reflecting a higher severity of symptoms of depres-
sion (Cronbach’s alpha: 0.79).

2.3.4 Perceived Social Support

To assess social support, participants completed the
Farsi version [46] of the Multidimensional Scale of Per-
ceived Social Support [47]. It consists of 12 items. Typical
items are (family): “I can talk about my problems with the
family.”; (friends): “I can talk about my problems with my
friends.”; (significant other): “There is a special person in
my life who cares about my feelings”. Answers are given
on 5-point Likert scale ranging from 1 (= strongly disagree)
to 5 (= to strongly agree), with higher sum scores reflecting
higher support from the family, friends and significant oth-
ers. Further, an overall sum score is reported (Cronbach’s
alpha = 0.89).

2.4 Statistical Analysis

A series of χ2-tests was performed to compare
sociodemographic information between participants with
AUD and HC.

A series of t-tests was performed to compare insom-
nia, depression and perceived social support between par-
ticipants with and without AUD.

With a series of Pearson’s correlations, we calculated
the associations between insomnia, depression, and social
support (family, friends, significant others).

A binary logistic regression model was finally per-
formed to calculate whether scores for insomnia, depres-
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Table 2. Descriptive and inferential statistical comparisons of age, insomnia, depression and social support between
participants with AUD and HC.

Group Statistics

AUD HC

M (SD) M (SD)

Age (years) 29.16 (6.62) 24.11 (5.23) t(842) = 1.23, p > 0.1, d = 0.23 [S]
Insomnia 19.90 (1.88) 10.80 (3.24) t(842) = 50.85, p < 0.001, d = 3.5 [L]
Depression 28.46 (4.28) 22.48 (3.37) t(842) = 22.09, p < 0.001, d = 1.52 [L]
Social support

Family 18.05 (5.99) 16.81 (6.19) t(842) = 5.90, p < 0.001, d = 0.41 [S]
Friends 12.77 (4.70) 13.79 (4.70) t(842) = 3.11, p < 0.05, d = 0.22 [S]
Significant others 18.05 (5.99) 18.99 (6.48) t(842) = 5.29, p < 0.001, d = 0.37 [S]
Total score 52.28 (14.63) 58.15 (13 .07) t(842) = 5.99, p < 0.001, d = 0.42 [S]

Notes: AUD, amphetamine use disorder; HC, healthy controls; SD, standard deviation. [S] = small
effect size; [L] = large effect size.

sion, and perceived social support could predict partici-
pants’ correct assignment to the group with and without
AUD.

The level of significance was set at alpha <0.05. All
statistical procedures were performed with SPSS® version
29.0 (IBM Corporation, Armonk, NY, USA) for Apple
Mac®.

3. Results
3.1 General Sociodemographic Information

Table 1 reports the descriptive and inferential statis-
tical indices of sociodemographic information (categorical
variables) of participants with AUD and HC, while the age
comparison is shown in Table 2.

The groups of AUD and HC did not differ in gender
distribution (χ2(N = 844, df = 1) = 1.37, p > 0.1) or age
(t(842) = 1.23; p > 0.1, d = 0.23; see Table 2). Further,
compared to HC, AUD were more likely to be married and
divorced (χ2(N = 844, df = 2) = 36.35, p < 0.001), and
they had higher educational degrees (χ2(N = 844, df = 3) =
48.75, p< 0.001). As regards the occupational status, com-
pared to the statistical expectations, individuals with AUD
were rather not students and homeworkers, and they were
more unemployed and employed. Compared to the statis-
tical expectations, individuals in the HC were rather stu-
dents, and rather not unemployed, employed or homework-
ers χ2(N = 844, df = 3) = 154.99, p < 0.001.

3.2 Symptoms of Insomnia and Depression, and Perceived
Social Support in Participants with Amphetamine Use
Disorder (AUD) and in Healthy Controls (HC)

Table 2 reports the descriptive and inferential statisti-
cal overview of age, symptoms of insomnia and depression
and perceived social support in participants with AUD com-
pared to HC.

Compared to HC, participants with AUD reported
higher scores for insomnia (t(842) = 50,85, p < 0.001, d =
3.5 [L]) and depression (t(842) = 22.09, p< 0.001, d = 1.52

[L]). Further, participants with AUD reported lower scores
for perceived social support (t(842) = 5.99, p < 0.001, d =
0.42 [S]), for social support from the family (t(842) = 5.90,
p < 0.001, d = 0.41 [S]), from friends (t(842) = 3.11, p <

0.05, d = 0.22 [S]), and from significant others (t(842) =
5.29, p < 0.001, d = 0.37 [S]).

3.3 Associations between Symptoms of Insomnia and
Depression, and Perceived Social Support (Full Sample of
Participants with and without AUD)

Table 3 reports the Pearson’s correlations between
symptoms of insomnia, depression and perceived social
support.

The general pattern was as follows: Higher insomnia
scores were associated with higher scores for depression,
and lower scores for social support (family, friends, sig-
nificant others, total score). Higher scores for depression
were associated with lower scores for social support (fam-
ily, friends, significant others, total score). Higher scores
for social support (family, friends, significant others, total
score) were inter-related.

3.4 Predictors to Identify Individuals with and without
Amphetamine Use Disorder; Results from the Binary
Regression Analysis

Table 4 reports the statistical indices of the precision
and accuracy of the binary regression model to identify par-
ticipants with AUD and HC based on their age, scores for
insomnia and depression and perceived social support. Ta-
ble 5 reports the statistical indices of the predictors.

The model summary is as follows:
–2 Log likelihood: 147.83; Cox & Snell R2: 0.698;

Nagelkerke R2: 0.935, or simply put: The variance of the
predictors explained 93.5% of the variance of the dependent
variable.

The accuracy and precision of the binary regression
analysis were 97.4%; 361 out of 375 HC (96.3% accuracy)
were correctly assigned to the healthy control condition (14
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Table 3. Correlation coefficients between insomnia, depression and dimensions of social support.

Dimensions Insomnia Depression
Social support Social support Social support Social support

Family Friends Significant others Total score

Insomnia - 0.58*** –0.18** –0.16** –0.16** –0.21***
Depression - –0.26*** –0.09 –0.22** –0.24***
Social support -

Family 0.31*** 0.62*** 0.83***
Friends - 0.41*** 0.68***
Significant others - 0.87***
Total score -

Notes: ** = p < 0.01; *** = p < 0.001.

Table 4. Accuracy of correctly assign participants to the
specific groups.
Predicted Percentage correct

Observed AUD HC

AUD 460 8 98.3
HC 14 361 96.3
Overall % 97.4
Notes: AUD, amphetamine use disorder; HC,
healthy controls.

out of 375 (3.7%) misleadingly assigned); 460 out of 468
individuals with AUD were correctly assigned to the group
of individuals with AUD (98.3% accuracy; eight out of 468
(1.7%) were misleadingly assigned).

As shown in Table 5, the following dimensions identi-
fied the assignments correctly: Older age and higher scores
for insomnia and depression, while gender and all dimen-
sions of social support were excluded from the equation, as
they did not reach statistical significance.

4. Discussion
The present study aimed to compare symptoms of in-

somnia and depression and dimensions of social support
(family; friends; significant others) between individuals
with amphetamine use disorders (AUD) and healthy con-
trols (HC), and to identify which predictors were significant
to correctly assign participants to their group. Data showed
that compared toHC, individuals with AUD reported higher
scores for insomnia and depression, and lower scores for
social support. From the binary logistic regression model it
turned out that higher age, and higher scores for depression
and insomnia correctly assigned participants to the study
condition with a precision of 97.4%, though, dimensions
of social support were excluded from the equation, as they
did not reach statistical significance. The present data add
to the current scientific knowledge in the following three
ways: First, to our understanding, the present data are novel
in that we assessed adult Iranians with AUD. Second, from
the comparison with healthy adults of the general popula-
tion it turned out that individuals with AUD suffered also
from symptoms of insomnia and depression, and decreased

social support. Third, from the binary logistic model we
identified age and symptoms of insomnia and depression
as robust predictors to correctly assign participants to their
specific groups (i.e., AUD vs. HC). The strength of the
present study consists in a thorough assessment of the men-
tal health status of adults with ‘pure’ AUD, this is to say:
participants with AUD were carefully selected for not re-
porting further substance use issues and psychiatric issues.

Two hypotheses and one research question were for-
mulated, and each of these is considered now in turn.

With the first hypothesis, we assumed that individu-
als with AUD would report higher scores for insomnia and
depression than HC, and the present data did support this
assumption and corroborate previous findings [16,18,30–
37]. However, the data expand upon previous findings in
that we thoroughly assessed exclusively adults with AUD.
Further, the degree of severity of AUD (i.e., following the
DSM-5 [40] they met at maximum five criteria for AUD)
was such that participants suffered from a mild to moder-
ate AUD; they were not in a state to be hospitalized, but to
follow their everyday life as much as possible.

With the second hypothesis, we expected that individ-
uals with AUD would report lower scores for social sup-
port, compared to HC. As shown in Table 2, data did sup-
port these assumptions. As such, the present data confirmed
and replicated previous research [19,25–29]. However, a
close inspection also revealed that effect sizes were small
(ds between 0.22 and 0.42), or in other words: participants
with AUD did not perceive their social environment (fam-
ily, friends, significant others) as that much less supportive,
compared to HC. The quality of the data does not allow a
deeper understanding of that pattern of results. We specu-
late that despite their amphetamine-related issues, partic-
ipants with AUD felt generally well embedded and sup-
ported by their social environment. It may also be pos-
sible that a sample bias occurred, in that we approached
712 individuals, though only about more than the half (n
= 468; 53.84%) agreed to participate at the study. It is con-
ceivable that compared to non-participants with AUD, par-
ticipants with AUD were particularly motivated to report
on their mental health status, and perhaps their overall im-
pression was that their AUD was not impairing their ev-
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Table 5. Binary regression model to correctly identify individuals in the AUD and HC condition.
Dimension B S.E. Wald df Sig. Exp(B)

Constant 29.168 3397 73.720 1 <0.001 4.651 × 1012

Age –0.172 0.042 16.350 1 <0.001 0.842
Gender –0.253 0.464 0.298 1 0.585 0.776
Insomnia –10.197 0.128 87.537 1 <0.001 0.302
Depression –0.223 0.058 15.062 1 <0.001 0.800
Social support family 0.006 0.050 0.015 1 0.901 1.006
Social support friends –0.048 0.051 0.904 1 0.342 0.953
Social support significant others 0.063 0.053 1.398 1 0.237 1.065
Notes: S.E., standard error.

eryday life so much. Last, though highly speculative, we
might have assessed adults, who consumed amphetamine
for non-medical reasons, and as such, perhaps they felt well
accepted above all from their peers during their leisure time
activities, such as attending gyms and clubs. Future stud-
ies in this field might assess participants’ motivation to use
amphetamine regularly.

The research question was, whether and to what extent
symptoms of depression, insomnia and social support from
the family, peers and significant others, along with age and
gender, would predict to assign individuals with AUD and
healthy controls correctly to the specific study condition.
The answer was that higher age and higher scores for de-
pression and insomnia were the statistically only predictors,
while dimensions of social support had to be excluded from
the equation, as they did not reach statistical significance.
In our opinion, this pattern of results matches well with
what has been mentioned above as regards perceived social
support: Considering the effect sizes (ds between 0.22 and
0.42 for all dimensions of perceived social support), partic-
ipants with and without AUD did not substantively differ
in the perceived social support. As such, the exclusion of
social support as predictor in the binary regression model is
coherent with the overall pattern of results.

Despite the novelty of the results, the following four
limitations are considered: First, we fully relied on self-
reports, and we did not perform any kind of biological tox-
icological screening (blood or urine samples) to rule out
that participants used other substances. Importantly, this
statement holds true for both individuals with AUD and
HC. Second, by nature, cross-sectional studies do not al-
low causal relationships. More specifically, based on the
cross-sectional nature of the present study, it remains un-
clear, whether symptoms of insomnia and depression, both
of which are associated with cognitive impairments, en-
couraged a person to use amphetamines to counteract such
cognitive deficits, or whether the use of amphetamines,
which by nature impairs regular sleep patterns, caused both
symptoms of insomnia and depression. By contrast, pre-
vious studies were able to identify a more complex and
fine-grained bi-directional association between substance
use and social support (see for instance [22,24,29]). How-

ever, we have run a binary logistic regression, which plau-
sibly needs the definition of predictors and dependent vari-
ables. To do so, theoretical and previous data guided us
to formulate the model. Third, the individual cognitive-
emotional processes (e.g., [29]) and attachment styles (e.g.,
[48] for some suggestions) were not assessed. In our opin-
ion, this would open a particularly important and fruitful re-
search area, and the reasons are as follows: First, cognitive-
emotional processes elaborate a person’s view of the world.
More specifically, as regards social interactions, three ba-
sic processes are observed: (cf. [49–52]). While an in-
dividual might react to constraints, rules and attitudes of
a specific social context (reactive interaction), the pattern
of personality also evokes distinctive responses from their
social environment (evocative interaction). Last, an indi-
vidual also actively and selectively choses their social en-
vironment; or put the other way round: An individual is
not only reactive and evocative to their social environment,
but an individual also creates their social world (proactive
interaction). Such proactive interactions may further shape
and impact on the individual’s beliefs, how the social world
appears to function (see also [29]). With this in mind, it
would have been interesting to investigate, whether and to
what extent dimensions of reactive, evocative and proactive
behavior were associated with symptoms of depression, in-
somnia and social support among the present sample of in-
dividuals with AUD. More specifically, it would have been
interesting to investigate, whether and to what extent their
families, friends and significant others rather encouraged
or discouraged the non-medical and recreational use of am-
phetamine. Fourth, we assessed a ‘pure’ sample of individ-
uals with AUD, while the clinical experience shows that
individuals consuming amphetamine often consume fur-
ther substances such as cannabis, cocaine and opioids. In
a similar vein, the co-occurrence of personality disorders
or schizophrenia spectrum disorder is often observed. As
such, it remains unclear, if and to what extent the present
pattern of results is transferrable to a larger sample of indi-
viduals with AUD. Fifth, a possible confounding variable
is the life history strategy [53,54]. Briefly, the life history
theory is a mid-level evolutionary framework to explain a
person’s behaviors and outcomes such as mating strategies,

7

https://www.imrpress.com


risky behaviors, reproductive development, and health as a
proxy of immediate resource provision. Typically, a per-
son’s behavior is conceptualized as indicators of individ-
ual differences along a fast-slow life history continuum. To
make the case in point, an individual adopting a fast strat-
egy (that theoretically is most adaptive under harsh and un-
predictable environmental conditions) uses short-term mat-
ing tactics, engages in risky behaviors, including the use of
stimulants such as amphetamines, is less future oriented,
and devotes less time to their offspring [53,55,56]. In a
further consideration, and from an evolutionary perspec-
tive, use of stimulants may reflect personality indicators
of a faster life strategy mirrored by lowered self-control,
a short-term mating disposition, selfishness, and increased
antisocial behavior [53,57]. Given this, it appears highly
conceivable that the assessment of fast vs. slow life his-
tory behavior might have helped to further understand the
current pattern of amphetamine use. Sixth and last, re-
search at the interface between psychiatry, biology and evo-
lutionary psychology shows that individuals with opioid-
, methamphetamine- [58], and amphetamine use disorder
[54] had lower 2D:4D-ratios, and thus were most probably
exposed prenatally to higher testosterone concentrations.
Given this, it would have been interesting tomeasure partic-
ipants’ finger lengths, too, to further investigate a possible
biological factor for the tendency to use amphetamine.

5. Conclusions
Compared to healthy controls, adults with am-

phetamine use disorder reported additional mental health is-
sues such as insomnia and depression, and lower perceived
social support. Given that standardized psychotherapeutic
interventions for insomnia, depression and social compe-
tencies are available, the implementation of such programs
might also favorably impact on amphetamine use.
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