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A B S T R A C T

The use of methamphetamine is spreading globally and provokes the need for effective treatment options.
Previous research showed increased psychiatric comorbidities in methamphetamine users, but its impact on
treatment success is still unclear. This study investigates data from two German addiction rehabilitation centers
including 108 methamphetamine using individuals. The participants were tested and interviewed at the be-
ginning of the addiction treatment program and at the end of treatment after about six months. In total, 95% of
the participants had at least another psychiatric diagnosis. At admission, substance related comorbid diagnoses
(meaning abuse or addiction of other substances than methamphetamine) showed a significant effect on
treatment dropout. Within the substance related diagnoses, the majority of participants (62%) suffered from
cannabinoid dependency. Non-substance related comorbidities and the total number of comorbid diagnoses did
not have an impact on treatment outcome. The most frequent non substance specific diagnosis at admission was
a depressive disorder (15%). Diagnoses patients had at discharge did not show any effects on the treatment
completion. Comparing diagnoses at admission and discharge revealed slight differences, which may rise from a
better assessment at discharge due to the fact that clinicians got to know the patients better during the ther-
apeutic process.

1. Introduction

Over the past 10 years, the use of methamphetamine (MA) and the
number of related deaths have increased greatly (Bose et al., 2016). In
2010, there were about 7 million people using MA
(European Monitoring Centre for Drugs and Drug Addiction, 2010),
while in 2017, there were about 17.5 million people consuming the
substance (European Monitoring Centre for Drugs and Drug
Addiction, 2017). In the European Union, the lifetime use is 1.0%
(European Monitoring Centre for Drugs and Drug Addiction, 2017),
while it is even higher in other regions. The highest prevalence of the
use of amphetamines (including MA) is seen in North America with
2.0%, followed by Oceania with 1.3% among the population aged 15 to
64 years (United Nations Office on Drugs and Crime, 2018).

Besides the negative health consequences of substance use itself,

there is evidence for psychomotor impairment (Volkow et al., 2001)
and higher psychiatric comorbidity rates in substance users compared
with the general population (McGovern et al., 2006; Lai et al., 2015).
This could occur because the consumption of MA has strong effects on
the central nervous system, mainly it causes a downregulation of the
dopamine system because of an increased neurotransmitter release
(Prakash et al., 2017; Proebstl et al., 2019). Additionally research found
that MA also affects inflammatory pathways in the brain, which is also
associated with the development of depression and psychosis
(Papageorgiou et al., 2019). Concerning MA use, Zweben et al. (2004)
investigated comorbidity rates within an outpatient MA treatment
project in a large study sample and found that 68% of women and 50%
of men reported a history of feeling depressed, with a mean Beck De-
pression Inventory (BDI) score of 15.48. Chen et al. (2003) investigated
a group of MA users (recruited from treatment and a detention center)
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with and without psychosis and found a depression rate ranging from
3.8% to 4.6% for the nonpsychosis group, and about one-fifth of the
study population showed comorbid alcohol use. A review by
Darke et al. (2008) reported that the psychopathological harms de-
monstrated by amphetamine users and MA users were mainly sub-
stance-induced psychosis, mood and anxiety disorders, and cognitive
deficits. Salo et al. (2011) also examined the prevalence of psychiatric
comorbidities within a population of MA users. They found that one-
third of the population reported lifetime depression symptoms that
were not substance induced as well as a high number of participants
with anxiety disorders (26.5%). However, 28.6% of their participants
also had a psychotic disorder, which was mainly substance induced.

When looking at the effects of the association between substance use
and psychiatric symptoms, it was shown that psychiatric comorbidities
are a main reason for ongoing substance abuse or relapse (Sinha, 2001),
which is again one main reason for treatment termination. Previous
research about comorbidity rates in MA users often neglected asso-
ciated treatment outcomes, which is why this paper aims to investigate
current comorbidity rates from participants of an inpatient MA treat-
ment program and to evaluate its influence on treatment dropout.

2. Method

2.1. Study design

All participants were recruited in rehabilitation programs for MA
users within two German addiction treatment centers, the Institution
Clinic of Hochstadt (HS) and MEDIAN Clinic in Mecklenburg (MB).Data
for this study were collected within a project funded by the German
federal ministry of health (Soyka et al., 2017) at two measuring times:
T0 (baseline, after withdrawal, within the first 2 weeks of rehabilitation
treatment) and T1 (end of rehabilitation treatment, approximately 24
weeks). The Ethic Commission of the University Hospital Munich ap-
proved the study protocol, and all participants signed an informed
consent.

2.2. Participants

All participants were recruited as formerly MA-consuming in-
patients in one of the two treatment centers after withdrawal. All par-
ticipants were abstinent from alcohol, MA and other illegal substances
for the time of their treatment and at all test times. Inclusion criteria
were a signed informed consent, inpatient treatment in one of the above
stated centers because of previous MA consumption (diagnosed ICD-10
diagnosis F15.2 within the admission process in the rehabilitation
centers, meaning mental and behavioral disorders due to use of MA),
and a minimum age of 18 years. Subjects were excluded if they had any
florid psychotic disorders, if they were not able to read or understand
the tests properly, or if they were intoxicated by any substance (urine
tests were performed). All participants were paid €50 for their parti-
cipation, €15 after the completion of the first two measurements..
Continuous urine samples and breath alcohol tests were routinely col-
lected in both centers to obtain an objective measurement of abstinence
or substance use during the treatment.

2.3. Instruments

Participants answered several interviews and questionnaires,. all
instruments were used in their German versions. The Wender Utah
Rating Scale (WURS-k) (Retz-Junginger et al., 2002) was used to assess
symptoms of hyperkinetic disorders at the baseline measurement. Also
at T0, specially trained study personal assessed the semistructured
clinical interview for current and especially lifetime information about
DSM-IV Axis I disorders (SCID, German version by
Wittchen et al. (1997)) to determine major mental disorders. In addi-
tion to the SCID results, all ICD diagnoses out of medical reports such as

admission and discharge letters were extracted. Interviewers were blind
to all clinical diagnoses of the participants, except for their history of
MA use. The BDI-II (Hautzinger et al., 2009), as an instrument for de-
pression, was filled out at T0 by almost all participants and at T1 mainly
by the completers. To gain as much information as possible on other
diagnoses as the main reason for MA consumption, we also recorded all
diagnoses rated at treatment beginning and end by the clinicians in the
respective centers. The clinicians obtained these ratings by their own
clinical impression and at the time of the admission by previous med-
ical reports.

2.4. Statistical analyses

Statistical analyses were performed with IBM SPSS Statistics 24.
First univariate statistics, such as frequencies, means, and standard
deviations (sd) were calculated. In the second step, univariate as well as
multivariate statistics such as logistic regression models were calculated
to determine the impact of different variables on treatment outcome. T-
tests were used for assessing differences in means between two nor-
mally distributed continuous variables, and for comparison of two ca-
tegorical variables, chi2 tests were performed. The significance level
was set at p=0.05.

3. Results

3.1. Participants

In total, 108 participants were recruited within the two treatment
centers and participated in the baseline measurement (T0). Eighty-six
subjects (77%) were male, and 22 (23%) were female. The mean age of
the study population was 31.67 years (sd=7.70). From this original
sample, 64 patients (59%) completed the treatment as scheduled, while
44 patients (41%) dropped out early. In total, 56 (87%) of the 64
completers and 1 (2%) of the 44 early dropouts participated the T1
testing. There was no significant difference in treatment drop out be-
tween both centers (p=0.35, BF01 = 1.87). When comparing the
number of comorbid diagnoses in the two centers, participants from HS
had more diagnoses at admission (p < 0.01) but not at discharge
(p=0.13, BF01 = 2.31).

3.2. Lifetime and current diagnoses analyzed by the SCID and WURS-K

In total, 93 of 108 participants were interviewed with the SCID,
since 15 subjects refused to take part in the interview. Thirteen of the
98 participants (14%) were diagnosed as currently suffering from major
depression, 11 participants (11.8%) had a current anxiety disorder,
another 11 subjects showed a current or lifetime post-traumatic stress
disorder (PTSD), 5 individuals (5.4%) currently suffered from obsessive
compulsive disorder (OCD), 2 subjects (2.2%) showed a current so-
matoform disorder, and another 2 participants had a current eating
disorder. See Fig. 1 for all SCID diagnoses, including lifetime diagnoses.

There was a significant difference (t(91) = 2.56, p=0.03) in the
means of additional addiction SCID diagnoses between those with a
current OCD diagnosis (mean = 3.20, sd = 0.84) and those without an
OCD diagnosis (mean = 2.05, sd = 1.12) as well as in the total number
of diagnoses (t(5.65) = 4.02, p < 0.01) in participants with current
OCD (mean = 4.00, sd = 0.77) and without OCD (mean = 2.61,
sd = 1.29). No significant differences were found in the number of
addiction diagnoses at discharge in participants with or without the
following current SCID diagnoses: depression (p=0.48), anxiety
(p=0.61), PTSD (p=0.51), somatoform disorders (p=0.26), and
eating disorders (p=0.26).

Among patients with attention-deficit hyperactivity disorder
(ADHD; WURS-k, n=76, mean = 28.61, sd = 18.61) and those with a
critical WURS-k score > 29 (n=33, 47%), there was no significant
difference between the two centers in the total WURS-k score (p=0.98,
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BF01 = 5.72) nor within those who scored ≥ 30 (p=0.39).

3.3. Comorbid psychiatric diagnoses at admission

When looking at the admission diagnoses, most of the 108 partici-
pants (95%) had another psychiatric ICD diagnosis from chapter V,
while only five individuals (4%) had no other psychiatric ICD diagnosis
than a diagnosis of F15.2.

Regarding the groups of diagnoses, 92% had at least a second di-
agnosis from chapter F10–F19, meaning another diagnosis related to
substance use or addiction. See Table 1 for a listing of these results. The
mean number of additional substance-specific diagnoses was 2.20
(sd = 1.21), with a maximum of 5 additional diagnoses. Within this

comorbidity group, dependency on cannabinoids was the most frequent
diagnosis, with 67 participants (62%) having this diagnosis, followed
by tobacco dependency (n=65, 60%) and alcohol dependency
(n=23, 21%).

The mean number of non–substance-specific diagnoses from all
participants was 0.55 (sd = 0.77), and 59% did not have any other
psychiatric diagnosis, while 30% had one, 8% had two, and 3% had
three additional psychiatric diagnoses. Within the group of other psy-
chiatric disorders, 16 participants (15%) were diagnosed with depres-
sive disorder, 13 individuals (12%) had PTSD, 11 subjects (10%) had a
hyperkinetic disorder, 7 (6%) had a diagnosis of habit and impulse
disorder, 3 (3%) had a diagnosis of paranoid schizophrenia, and 1 (1%)
had a specific phobia. Table 2 presents these results in detail.

No impact of age was found on the total number of diagnoses
(p=0.94), addiction diagnoses only (p=0.59), nor for comorbidities
others than addiction (p=0.94).

3.4. Comorbid psychiatric diagnoses at discharge

In analyzing the diagnoses participants were given at the end of the
treatment by the clinicians after several weeks of therapy, all but two
patients were either diagnosed again with the addiction of stimulants
(F15.2) or the addiction of multiple drug use (F19.2). The other two
patients were diagnosed with misuse of stimulants (F15.1). Besides this
first addiction diagnosis, 24 participants (22%) got another substance-
related diagnosis, 36 subjects (33%) had two other substance-related
diagnoses, 31 individuals (29%) had three, 8 participants (7%) had
four, and 2 subjects (2%) had five other substance-related diagnoses.
This means that only 6% of the sample had just one substance-related
diagnosis in total. The mean number of additional substance-specific
diagnoses was 2.14 (sd = 1.12), with a maximum of 5 additional di-
agnoses. See Table 1 for a listing of the results.

When analyzing the non–substance-related comorbidities, most of
the 64 participants (59%) were not diagnosed with another psychiatric
disorder, while 27 subjects (25%) were diagnosed with one comorbid
psychiatric disorder, 10 individuals (9%) with two, 5 participants (5%)
with three, and 2 subjects (2%) with four comorbid disorders. The mean
number of non–substance-specific diagnoses was 0.65 (sd = 0.96).

No impact of age was found on the total number of diagnoses
(p=0.84), addiction diagnoses only (p=0.98), or comorbidities other
than addiction (p=0.81).

To complete, paired sample t-tests showed no significant difference

Fig. 1. Overview of all DSM-IV axis I comorbidities (current and lifetime), diagnosed with the semistructured clinical interview.

Table 1
Frequencies of ICD-10 Chapter F1.X diagnoses from MA users in inpatient
treatment programs at the time of admission and discharge.

ICD-10 Diagnosis Admission n (%) Discharge n (%)

Substance-specific diagnoses (without MA use or dependence)
F10.1 alcohol, harmful use 7 (6) 9 (10)
F10.2 alcohol, dependence 23 (21) 24 (22)
F11.1 opioids, harmful use 5 (5) 3 (3)
F11.2 opioids, dependence 10 (9) 10 (9)
F12.1 cannabinoids, harmful use 9 (8) 8 (7)
F12.2 cannabinoids, dependence 67 (62) 63 (58)
F12.3 cannabinoids, mental and

behavioral disorder
– 1 (1)

F13.2 sedatives, dependence 4 (4) 1 (1)
F14.1 cocaine, harmful use 2 (2) –
F14.2 cocaine, dependence 4 (4) 7 (6)
F15.3 psychotic disorder due to stimulant

use
– 1 (1)

F15.5 psychotic disorder due to stimulant
use

1 (1) –

F16.1 hallucinogens, harmful use 3 (3) 3 (2.8)
F17.2 tobacco, dependence 65 (60) 66 (61)
F18.2 volatile solvents, dependence 1 (1) –
F19.1 multiple drug use, harmful use 19 (18) 19 (18)
F19.2 multiple drug use, dependence 9 (8) 3 (3)
F19.5 multiple drug use, psychotic

disorder
7 (6) 8 (7)

Note: All admission diagnoses in this table were extracted from pretreatment
reports, and all discharge diagnoses were extracted from medical reports of the
participating treatment centers after a minimum of 29 weeks of treatment.
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in the number of substance-related (p=0.47) or other psychiatric co-
morbidities (p=0.28) and the total number of F diagnosis without
F15.2 or F19.2 (p=0.79) between admission and dismissal. See a de-
tailed listing of the comorbidities at discharge in Table 2.

3.5. Comorbidities and therapy dropout

Logistic regression showed that the number of substance-specific
diagnoses at admission significantly predicted treatment dropout (odds
ratio [OR] = 1.5, p=0.02), while the number of substance-specific
diagnoses at discharge no longer showed a significant impact on the
dropouts (p=0.29). Other psychiatric diagnoses at admission
(p=0.30) as well as at discharge (p=0.61) did not predict treatment
completion in the regression models.

The total number of diagnoses at admission (p=0.06) and at dis-
charge (p=0.21) can also not be used to predict a dropout. Neither the
depression score at admission (BDI-II, p=0.56) nor ADHD score
(WURS-k, p=0.49) predicted treatment outcome. Results of logistic
regressions are presented in Table 3. Chi2 tests did not reveal a sig-
nificant difference in any of the existing SCID-diagnosed Axis-I co-
morbidities or treatment completion. See Table 4 for a listing of the
results.

3.6. Gender effects

From the SCID interviews, which were conducted at the time of the
admission, six men (7%) had current depression, eight men (9%) had
current anxiety disorders, four men (5%) currently suffered from OCD,
three men (3%) had a current PTSD, two men (2%) had current eating
disorders, and one man (1%) had a current somatoform disorder.

There were also seven women (32%) diagnosed with current de-
pression, three women (14%) with current anxiety disorders, one
woman (4%) who currently suffered from OCD, eight women (36%)
with a current PTSD, and one woman (4%) with a current somatoform
disorder.

Logistic regression models were used to test if the number of sub-
stance-specific diagnoses and the number of other psychiatric diagnoses
significantly predict the treatment outcome. The number of substance-
specific diagnoses in men at admission significantly predicted a treat-
ment dropout (OR = 1.5, p=0.02), while the number of substance-
specific diagnoses at discharge in men no longer showed a significant
impact on the dropouts (p=0.21). For women, the number of sub-
stance-specific diagnoses at admission (p=0.97) or at discharge
(p=0.52) did not show a significant impact. In men, other psychiatric
diagnoses at admission (p=0.25) as well as at discharge (p=0.87) did
not predict treatment outcome in the regression models. Also, in
women, there were no significant results regarding the psychiatric di-
agnoses, other than addiction, at admission (p=0.92) and at discharge
(p=0.52).

Comparing the total number of diagnoses at admission (p=0.47)
and the admission addiction diagnoses only (p=0.38), there were no
significant differences between the gender groups. A significant differ-
ence was found in the number of comorbid disorders other than ad-
diction (t(86) = –3.25, p=0.01), with women (mean = 0.91,
sd = 0.81) having more disorders than men (mean = 0.45, sd = 0.73).

Table 2
Frequencies of ICD-10 Chapter diagnoses, other than F1.X, from MA users in
inpatient treatment programs at the time of admission and discharge.

Schizophrenia, schizotypal, and delusional disorders 3(3) 3(3)
F20.0 paranoid schizophrenia 3 (3) 2 (2)
F22.0 delusional disorder – 1 (1)
Depressive disorders 16(15) 16(15)
F32.0 mild depressive disorder – 1 (1)
F32.1 moderate depressive episode 8 (7) 6 (6)
F32.2 severe depressive episode without psychotic

symptoms
1 (1) 1 (1)

F32.3 severe depressive episode with psychotic
symptoms

1 (1) –

F32.4 major depressive disorder, single episode, in
partial remission

– 1 (1)

F32.9 depressive episode, unspecified 1 (1) –
F33.0 recurrent depressive disorder, current episode

mild
2 (1) 2 (1)

F33.1 recurrent depressive disorder, current episode
moderate

2 (2) 3 (3)

F33.2 recurrent depressive disorder, current episode
severe without psychotic symptoms

1 (1) 1 (1)

F33.4 major depressive disorder, recurrent, in
remission

– 1 (1)

Neurotic & stress-related disorders 14(13) 24(23)
F40.0 agoraphobia – 2 (2)
F40.1 social phobias – 1 (1)
F40.2 specific (isolated) phobias 1 (1) –
F41.0 panic disorder – 3 (3)
F42.1 predominantly compulsive acts (obsessional

rituals)
– 1 (1)

F43.1 post-traumatic stress disorder 13 (12) 17 (16)
Behavioral syndromes associated with physiological

disturbances and physical factors
3(3)

F55.0 abuse of non-dependence-producing substances – 2 (2)
F51.5 nightmares – 1 (1)
Adult personality and behavior disorders 6 (6) 12 (11)
F60.3 emotionally unstable personality disorder 3 (3) 5 (5)
F60.7 dependent personality disorder – 1 (1)
F61 mixed and other personality disorder 2 (2) 1 (1)
F63 pathological gambling – 5 (5)
F63.9 habit and impulse disorder, unspecified 1 (1) –
Behavioral and emotional disorders with onset usually

occurring in childhood and adolescence
12 (10) 8 (7)

F90.0 disturbance of activity and attention 9 (8) 7 (6)
F90.1 hyperkinetic conduct disorder 1 (1) –
F90.9 hyperkinetic disorder, unspecified 1 (1) 1 (1)

Note: All admission diagnoses in this table were extracted from pretreatment
reports, and all discharge diagnoses were extracted from medical reports of the
participating treatment centers after a minimum of 29 weeks of treatment.

Table 3
Univariate logistic regressions between listed comorbid psychiatric disorders at
admission/discharge and treatment dropout rate.

Regression
coefficient

Exp(B) Degrees of
freedom

95%
confidence
interval

p value

Comorbidities at admission
Substance specific 0.4 1.5 1 1.1; 2.1 .02
Non-substance −0.3 0.8 1 0.5; 1.3 .30
All comorbidities 0.3 1.4 1 1.0; 1.8 .06
BDI score >0.0 1.0 1 0.9; 1.1 .60
WURS-k Score >0.0 1.0 1 0.9; 1.0 .05
Comorbidities at discharge
Substance specific 0.2 1.2 1 0.9; 1.7 .30
Non-substance 0.1 1.1 1 0.7; 1.7 .06
All comorbidities 0.2 1.2 1 0.9; 1.6 .21

Table 4
Chi2 tests between SCID I diagnoses and treatment completion show no effects
on dropout rates.

Axis-I group Occurrence χ2 df p-value

Psychosis lifetime 3.36 1 0.07
Depression Current 0.75 1 0.78

Lifetime 0.49 1 0.48
Anxiety Current 0.11 1 0.74

Lifetime 0.33 1 0.57
OCD Current 0.90 1 0.37

Lifetime 0.83 1 0.36
PTSD Current 0.10 1 0.75

Lifetime 0.10 1 0.75
Eating disorders Current 2.96 1 0.08

Lifetime 0.07 1 0.79
Hypomania Lifetime 2.83 1 0.09
Somatoform disorders Current 2.96 1 0.85
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By the time of discharge, there were no longer significant differences
between the genders in all diagnoses (p=0.68). However, there were
significant differences regarding the comorbidities separately: for ad-
diction-only comorbidities, (t(86) = 3.60, p < 0.01), men
(mean = 2.31, sd = 1.06) had more than women did (mean = 1.45,
sd = 1.06), and for other comorbidities (t(16.93) = –2.50, p=0.02),
men (mean = 0.44, sd = 0.073) had fewer than women did
(mean = 1.45, sd = 1.29). Significantly fewer men currently suffered
from major depression (χ2(1) = 12.78, p < 0.01) and from PTSD
(χ2(1) = 24.76, p < 0.01) than women in the baseline SCID. The
average baseline depression scores (BDI-II) between women
(mean = 22.21, sd = 11.44) and men (mean = 9.55, sd = 7.61) also
differed significantly (t(79) = –5.07, p < 0.01). No differences were
seen in anxiety disorders (p=0.41), OCD (p=0.91), somatoform dis-
orders (p=0.24), or eating disorders (p=0.49) for currently existing
comorbidities in the SCID interviews and the ADHD score (t-test,
WURS-k, p=0.23) between men (mean = 27.27, sd = 18.78) and
women (mean = 33.63, sd = 17.61).

4. Discussion

Decreasing the dropout rate of MA patients to enable better treat-
ment conditions has not been successful so far, because reasons for the
high termination rate have not been finally clarified. Because dis-
continuation of treatment is an ongoing topic, the aim of this study was
to provide an overview of the comorbidities in MA abusers and in-
vestigate the possible associations with rehabilitation dropout. The
study builds on previous research regarding psychiatric comorbidities
providing data collected within a German nationwide study in two re-
habilitation centers with patients from all over the country. Participants
received a diagnosis using well-evaluated instruments, but only the
number of substance abuse disorder diagnoses remained a significant
predictor of treatment dropout. In general, even if no effects of the
number of comorbidities on treatment termination were found, for
good clinical practice it remains important to identify psychiatric di-
agnoses precisely to enable comprehensive treatment and to plan for
further treatment after addiction therapy.

In addition, a higher number of additional diagnoses at admission,
as noted in participants from HS, did not influence treatment retention
since there was no difference within the dropout rates of the centers.
Looking at the more sound discharge diagnoses extracted from medical
reports of the participating treatment centers after a minimum of 29
weeks of treatment, comorbidity characteristics (i.e., substance related,
non–substance related, total number of psychiatric comorbidities) did
not show any effect on treatment dropout or completion rate. This is
very important for clinical practice, because high dropout rates are
often associated with a high comorbidity rate. Thus, it may be that
patients presenting a higher number of comorbidities are more often
rejected from treatment. But the results do not show evidence of a
corresponding influence, which is why the number of comorbidities
should not be responsible for an individual prediction of treatment
success or dropout. To improve therapeutic success in this field, it is
necessary to continue research efforts into the reasons for early dis-
charges. Even if results do not show a respective correlation, it is still
important to provide a precise diagnosis and to support patients, not
only with further treatments.

Because most MA abusers suffer from psychiatric comorbidities, the
results also give an overview about the numbers, composition, and the
development of comorbidities over treatment time. First, no significant
changes in the comorbidities at admission or discharge were found,
meaning a participant will be discharged with approximately the same
number of diagnoses with which he was also transferred at admission.
Most noticeable changes are multiple-drug use, dependence (F19.2),
panic disorder (F41.0), PTSD (F43.1), and pathological gambling (F63).
A possible reason for the reduction in F19.2 diagnoses might be the
more detailed examination of the “multiple” substances the participants

have been using. An increase in F41.0 as well as F43.1 might be ex-
plained by the greater possibility of diagnosis after withdrawal.
Regarding panic, Katerndahl and Realini (1999) reported that users of
stimulants and multiple drugs are more likely to have panic attacks as
well as panic disorders, and the onset of the panic symptoms occurs
more often, but not significantly, after the beginning of the drug use.
Only 6% of patients reported using the drugs for a self-medication of
the panic symptoms. This influence of the substance on the onset of
panic symptoms might be one of the main reasons a disorder is not
diagnosed while patients are still using drugs as well as the imbalance
between admission and discharge, because an ongoing panic disorder
diagnosis is possible only within a sufficient time after the withdrawal.
Hathaway (2003) additionally reported that 40% of weekly cannabis
users start having panic attacks. Looking at the study population, about
60% are diagnosed as cannabis dependent, which further supports the
above-mentioned explanation. For PTSD diagnoses, there was an in-
crease between admission and discharge. Teegen and Zumbeck (2000)
reported that 42% of substance abusers had at least one trauma ex-
perience and 26% suffered from PTSD, which is more than in our
sample. This low number could have arisen because MB offers a special
trauma treatment program, and no patients from the trauma group,
who mainly received trauma treatment, participated in the study.

The participants of this study somehow showed atypical composi-
tions of psychiatric comorbidities (e.g., a very low ADHD rate). In
particular, MA, which has a similar neurobiological mode of action
(Sandoval et al., 2003) to that of ADHD medication (e.g. methylphe-
nidate), is often used as self-medication (DuPont and Gold, 2007). With
stimulants having a high potential for abuse and ADHD patients having
a higher rate of a comorbid substance abuse diagnosis than healthy
controls (Cortese et al., 2013), a misuse of, for example, MA might more
likely to lead to dependence in ADHD patients. On the other hand, one
main consumption motivation for MA can also be the relatively cheap
price, the long half-time period, and its brain reward (DuPont and
Gold, 2007), which does not support the self-medication hypothesis.
Nevertheless, an ADHD rate of 7% seems very low. Possible reasons for
this rate could be that symptoms were raised only at the beginning of
treatment with the SCID and the WURS-k. Schmidt and
Petermann (2008) mentioned a score of 30 as an indicator for a
childhood and ongoing adult ADHD, and the participants of the current
study seem to be very close to this threshold, with 47% of the partici-
pants scoring 30 or greater. Nevertheless, there was no evidence for a
regression between WURS-k and treatment dropout rate. Also, only two
participants were diagnosed with a lifetime history of hypomania; we
would have expected a higher number based on previous research that
showed a correlation of substance use and bipolar disorders
(Regier, 1993): 27% of individuals with major depression and 56% with
bipolar disorder met criteria for alcohol or drug use. In general, clin-
icians from the two centers reported that as reference points for their
further diagnostic approach, they mostly used the diagnoses of previous
treatments or the SCID outcomes, which were assessed only for this
study. The WURS-k scores as well as the low number of hypomania
cases show the importance of using several diagnostic instruments so as
not to overlook a possible diagnosis. Taken together, it remains very
difficult to make clear diagnoses at only one time (e.g., the beginning of
a treatment), because it is hard to say whether psychiatric symptoms
are present only when consuming, during withdrawal, if they are re-
versible consequences of consumption, or really part of a manifest
psychiatric disorder.

Comparing women and men, research finds that men more often use
MA than women (Pinotek et al., 2013). The participants of this study
were also mostly male, with men having more addiction diagnoses.
Women were more likely to have comorbidities (other than substance
related) at admission and at discharge. This gender difference might
exist because of different consumption motives. Miller et al.
(Presser, 2015) found that fitting in ideals of society (children, house,
job) is one of the main consumption reasons for women, while men
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rather tend to use MA in the sexual environment for enhancement
(Thurn et al., 2017) and for changing their mood (Lende et al., 2007).

5. Conclusion

In general, next to substance-related comorbidities, the existence of
other comorbid psychiatric disorders can also be very stressful, which is
one possible reason for drug consumption. However, according to the
results of this study, there is no correlation between an increasing
number of comorbidities and higher dropout rate.

The main recommendation is to focus on substance-related co-
morbidities at admission primarily, as their number can be taken as a
predictor of therapy dropout. However, identifying non–substance-re-
lated comorbidities is also very important, not just for planning further
treatment after discharge. Knowing other comorbidities means pro-
viding a more individualized therapy with more specific treatment
concepts from which patients seem to benefit. Regarding inpatient
treatment, problems related not only to the addiction but also to co-
morbid disorders can represent a motivation for treatment
(Datzer et al., 2002). However, following our results, a high number of
comorbid diagnoses should not be decisive for including a patient into
rehabilitation or not. According to the results, clinicians should not be
afraid of treating patients with psychiatric comorbidities, because no
differences in treatment dropout were seen.

6. Limitations and future prospects

This study has some limitations. Testing for consumption motives
and personality diagnostics (DSM 5 Axis-II) was not included; therefore,
we have to rely on the data given by clinicians and pretreatments. All
data were taken from a larger study project that also investigated sev-
eral other aspects of MA users. Because of requirements for other as-
sessments (for example cognitive tests), this paper mainly focusses on
Axis I comorbidities and on individuals currently not suffering from
psychosis, because suffering from a current psychosis was an exclusion
criteria.Future research is necessary to examine the main influences on
treatment dropouts in MA users regarding personality factors and
consumption motives.
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