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Objective: The purpose of this study was to retrospectively investigate the abuse character-
istics of amphetamine-type stimulants (ATS) in patients receiving methadone maintenance
treatment (MMT) and buprenorphine maintenance treatment (BMT).

Methods: A total of 58 MMT and 51 BMT patients abusing ATS were recruited from the drug
maintenance treatment clinic of Ningbo Addiction Research and Treatment Center from
January 2018 to December 2019. They were assessed using the amphetamine abuse question-
naire (AAQ), addiction severity index (ASI) and Barratt impulsiveness scale (BIS). Moreover, 40
MMT control patients, 40 BMT control patients and 20 healthy controls were also assessed using
the BIS. All information was collected using the amphetamine abuse questionnaire (AAQ),
Chinese version of addiction severity index (ASI-C) and Chinese version of Barratt impulsive-
ness scale (BIS-C) conducted by qualified psychologists.

Results: The interval of amphetamine use in the MMT group was shorter than the BMT
group (P < 0.05). The drug use subscale score of ASI was higher in the MMT group than the
BMT group (P < 0.05). The respective and total scores of attentional impulsiveness, motor
impulsiveness and non-planning impulsiveness in BIS in the MMT group were all higher
than the MMT control group (P < 0.05). The scores of motor impulsiveness and non-
planning impulsiveness in the BMT group were higher than the BMT control group (P <
0.05). The respective and total scores in BIS in the MMT control group and the BMT control
group were all higher than those in the healthy controls.

Conclusion: The patients showing amphetamine abuse in maintenance therapy had a greater
impulsiveness than those having other simple maintenance treatments, and patients under
MMT may be more addicted to amphetamines in comparison with those having BMT.
Keywords: methadone maintenance treatment, buprenorphine maintenance treatment,

amphetamine-type stimulants, impulsiveness, addiction

Introduction

Opioid use disorder (OUD) is a significant public health problem with excessive morbid-
ity and mortality, as well as increasing criminality.' Tsui et al. in 2018 reported that OUD
is closely intertwined with injection drug use, which is a major driver of chronic viral
infections, such as hepatitis C virus (HCV) and human immunodeficiency virus (HIV).?
Opioid maintenance therapy (OMT), as a drug substitution therapy, is one of the
most widely accepted methods for the treatment of OUD.? OMT is reported to play
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an important role in reducing criminality in opioid addicts,
preventing the relapse of heroin addicts and controlling the
spread of AIDS and other infectious diseases.” Synthetic
cathinone use among opiate-dependent patients is still
a current phenomenon in contemporary addiction care.’
Among the available OMTs, methadone maintenance
treatment (MMT) and buprenorphine maintenance treat-
ment (BMT) are two well-recognized effective replace-
ment therapies for opiate dependence.

Since 2004, community-based MMT has been widely
used in China as an effective strategy to reduce the harm
of drug abuse and prevent AIDS. Nowadays, MMT clinics
in China have covered almost all areas where opioid
addicts are concentrated.® Buprenorphine has the advan-
tages of convenient carrying, convenient use, no need to
take it regularly in the outpatient clinic, and unlimited
outdoor activities for patients.” Therefore, it is widely
accepted by some addicts. BMT has been carried out in
many drug maintenance treatments in China to provide
individualized medical guidance for OUD patients in
clinics. However, long-term follow-up studies have
showed that poor compliance and high rates of dropout
and relapse were problematic for both MMT and BMT,
which results in inefficient use of limited resources and
unsatisfactory abstinence attainment rate.*° A previous
study has reported that in some outpatient clinics, the
number of people receiving drug maintenance treatment
had even dropped to 40% or less five years ago.'”

Multi-drug abuse may involve new types of drugs.
Amphetamine type stimulants (ATS) are one of the most
important synthetic drugs controlled by the United Nations
ATS have

a central nervous excitatory effect, which exerts influence

Convention on psychotropic substances.
on the reward system of the human brain, resulting in
dependence and abuse. As the United Nations Office on
Drugs and Crime reported, abuse of the illegal psychosti-
mulant, methamphetamine (METH), has become an inter-
national public health problem with an estimated
15—-16 million users worldwide, a total which exceeds the
number of people who abuse heroin and cocaine and
makes METH the second most widely abused drug after
cannabis.'!

Owing to their stimulating psychological effects, ATS are
mainly associated with the club scene. Together with
environmental factors such as hyperthermia and dehydra-
tion, ATS are assumed to exhibit neurotoxic properties

even in recreational users.'?

ATS abuse not only causes serious social problems, but
also brings serious damage to the physical and mental
health of abusers. ATS can cause serious neuropsychiatric
damage to the brain, which can produce irreversible neu-
ropsychiatric disorders. Compared with opioids, the with-
drawal symptoms of ATS dependence are mainly
manifested as strong drug craving, emotional fluctuations,
anxiety, insomnia, and suicidal intention. ATS are the
major factor that affects treatment adherence and thera-
peutic efficacy of OMT."*'> The reason is that OMT is
mainly aimed at patients with opioid addiction, which is
a chronic and recurrent brain disease. It also leaves the
patients at high risk of new drug abuse.'® Therefore, multi-
drug abusers present overlapping characteristics of both
traditional and new drug abusers. They have characteris-
tics different from those of the users only using new type
drugs, including older age, lower income, intermittent use
of new drugs, and more diseases such as HIV infection and
hepatitis C.'7'8

Accumulating evidence suggests that impulsivity may
be a behavioral marker of the propensity to take addictive

9721 Impulsivity is significantly higher in the

drugs.
addicts to opioid, cocaine or other drugs than in healthy
controls.”> 2 The higher the trait impulse, the shorter the
duration of drug maintenance treatment.””-*® In addition,
studies have shown that there is a positive association
between impulsivity and cocaine use severity indicated
by average daily cocaine use, craving and cocaine with-
drawal symptoms.”’ However, it is not clear whether
MMT and BMT patients using ATS have different impul-
sivity and addiction severity as previous opioid addicts.
Therefore, the purpose of this study was to retrospectively
investigate the abuse characteristics of amphetamine-type
stimulants (ATS) in patients receiving methadone mainte-
nance treatment (MMT) and buprenorphine maintenance
treatment (BMT).

Materials and Methods

Participants

This study was approved by the ethics committee of Ningbo
Institute of Microcirculation and Henbane and performed in
accordance with the Declaration of Helsinki, and all partici-
pants signed written informed consent. Ethics trial no. is
330201013-201900004. Participants were recruited from
the drug maintenance treatment clinic of of Ningbo
Addiction
January 2018 to December 2019. Inclusion criteria: (1)
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patients who were diagnosed as having amphetamine addic-
tion according to the ICD-11 Diagnostic Criteria for
Amphetamine Dependence; (2) patients with age between
18 and 55 years; (3) patients without serious physical/psy-
chiatric illness; (4) patients without verbal communication
barrier; (5) patients who showed a longer history of AST
abuse. Exclusion criteria: (1) patients who began to abuse
AST before entering the drug maintenance therapy or after
entering the drug maintenance therapy; (2) patients having
severe physical/mental disorders, mental disability or speech
disorders; (3) females with a positive pregnancy test.

There were 58 patients currently receiving MMT
and 51 receiving BMT. In the impulsivity study, parti-
cipants in the MMT control (n = 40) and BMT control
(n = 40) groups were under MMT or BMT, respec-
tively, and they did not abuse ATS. They were
recruited from patients in the clinic of drug mainte-
nance therapy. All those participants provided valid
questionnaires.

Medication

In this study, patients in the MMT and BMT groups (MMT
group, BMT group, MMT control group and BMT control
group) had received maintenance therapy for more than 24
months. Their maintenance dose had been maintained at
a stable level after the initial induction period. The lowest
daily maintenance dose of methadone was 10 mg and the
highest was 120 mg, with an average daily dose of
60-80 mg. The lowest daily maintenance dose of bupre-
norphine was 0.5 mg and the highest was 5.0 mg, with an
average daily dose of 3—4.5 mg. The determination of
dosage was based on the principle of dosage individuation,
the ideal control of withdrawal symptoms and drug crav-
ing, subjective acceptability, and no impact on conscious-
ness and occupational function of the patients.

Measurements

All information were collected using the amphetamine
abuse questionnaire (AAQ), Chinese version of addiction
severity index (ASI-C) and Chinese version of Barratt
impulsiveness scale (BIS-C) conducted by qualified

psychologists.

Amphetamine Abuse Questionnaire

(AAQ)
We use open questions in the AAQ to explore potential
reasons for ATS use. The AAQ is actually a record of an

interview between a doctor and a subject. We set up
a number of related questions in it. The AAQ covers
demographic information and drug-use related questions.
Demographic information includes gender, age, marital
status, occupation, and years of education. The drug-use
related questions comprise length, interval and pattern of
drug abuse, age and reason of first use, opioid use in the
last 30 days, and current comorbidities.

Chinese Version of Addiction Severity
Index (ASI-C)

The ASI is a standard structured questionnaire for drug
abusing and dependent patients, and it is applicable to the
evaluation of multiple drug use problems.*'** It is com-
posed of 7 subscales, reflecting physical health, occupa-
tional/social support, drug use, alcohol abuse, crime,
family/social relations, and mental status, respectively.
The 7 subscales have 7 composite scores, ranging from 0
to 1. The closer score is to 1, the more serious the pro-
blems are in respective domains. On the contrary, the
closer score is to 0, which shows that the addict has
fewer problems. The ASI was translated into Chinese
and evaluated by Liang et al. It shows ASI-C in drug
users had enough good construct and discriminant validity
in China.*'

Chinese Version of Barratt Impulsiveness
Scale (BIS-C)

The BIS is a self-report measure for assessing individual
impulsive personality traits. Since being developed by
Barratt, BIS has gone through 15 versions, but the version
BIS-11 revised by Patton is the most commonly used.*
BIS-11 was translated and revised by Zhou et al. in
China.*>® BIS-11-C shows good reliability and validity,
which meets the needs of psychometric properties, and
can be used in the research of impulsivity in the social
cultural context of China. BIS-11-C has 30 items and
a three factor super structure that taps important dimen-
sions of trait impulsivity, including attentional impulsive-
ness, non-planning  impulsiveness and  motor
impulsiveness.®* Each participant was asked to answer
questions that measured their behavior or way of thinking.
They were also asked to rate the extent of the stated
questions. Each subscale uses a 4-point scale: “never” is
rated 1, “occasionally” is 2, “often” is 3 and “always” is 4.

Subscale scores can be combined into a total score ranging
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from 30 to 120. The higher a participant’s overall score,
the greater impulsivity they have.

Data Analysis

All data were processed by SPSS 24.0 statistical software.
An independent sample #-test was used for comparing
continuous variables while the chi-square test was used
for categorical data. P < 0.05 was considered statistically
significant. One-way ANOVA followed by Bonferroni
post hoc tests to compare all pairs of groups was per-
formed to assess the differences between multiple groups.
A P value <0.05 was considered as statistically significant.

Results

Demographic Characteristics

A total of 130 patients were invited; 118 participants
provided questionnaires and underwent urine toxicol-
ogy tests of morphine and amphetamines. Nine were
further excluded due to missing, false and incomplete
answers in questionnaires. Therefore, 109 participants
were finally included in the current analysis. Patients in
the MMT group and MMT control group were matched
in gender, age, marriage, years of education and other
aspects, as well as patients in the BMT group and
BMT control group. 71% of the participants were
male. There were no significant differences in age
and education level between MMT group and MMT
control group, as well as BMT group and BMT control
group (P > 0.05). 46.8% of the participants were
unmarried or divorced and 30.2% were unemployed
(Table 1).

Amphetamine Use Characteristics

No significant differences were found in the mean dura-
tion of amphetamine use, age of first drug use, duration
of drug maintenance treatment, presence of comorbidity
of mental disorders, HIV infection and sleep disorders
(P > 0.05). However, compared with the MMT group,
patients in the BMT group had significantly longer drug
abuse interval ((9.15+ 5.51) days vs (5.53+ 3.99) days;
P = 0.039), fewer years of opioid abuse before main-
tenance treatment ((3.344+3.53) years vs (7.42+6.41)
years; P = 0.046) and smaller daily dose of opioid use
((1.68+0.67) g vs (1.17+0.68) g; P = 0.041) (Table 2).
Furthermore, the main reasons for the first use of the
new drug in 53.2% of the participants were curiosity and
the influence of friends. Other reasons included self-

Table | Demographic Characteristics

Characteristics MMT BMT P-value
(n=58) (n=51)

Age (years) 35.00+ 7.06 | 31.77+5.17 | 0.169

Gender (n,%) 0.406
Male 39 (67.2%) 38 (74.5%)

Female 19 (32.8%) 13 (25.5%)

Marital status (n,%) 0.985
Married 31 (53.4%) 27 (52.9%)
Unmarried 14 (24.1%) 13 (25.4%)

Divorced 13 (22.4%) I (21.6%)

Occupation (n,%) 0.077
Full-time 12 ((20.7%)) | 20 (39.2%)

Part-time 28 (48.3%) 16 (31.4%)
Unemployed 18 (31.0%) 15 (29.4%)

Years of education (years) 9.42 £1.70 10.15 £1.95 | 0.269

Family relation (n,%) 0.783
Harmonious 13 (22.4%) 13 (25.5%)
Inharmonious 17 (29.3%) 12 (23.5%)

General 28 (48.3%) 26 (51.0%)

Medical conditions (n,%) 0.480

Chronic disease 22 (37.9%) 10 (19.6%)

Anxiety or depression 10 (17.2%) 13 (25.4%)

HIV/AIDS 4 (6.9%) 2 (3.9%)

Notes: Continuous variables were presented as means * SD and compared using
Student’s t-test; Dichotomous variables were presented as n, % and compared using
Chi-squared test.

belief in using amphetamine to quit methadone or fight
against side effects of drugs such as heroin. The main
ways of abuse were oral and nasal inhalation. Injection
was relatively rare. 55.0% of the patients used drugs at
their home (Table 2).

Comparison of ASI and ATS

Mean ASI score of drug abuse in the MMT group was
higher than the BMT group ((0.28+0.07) vs (0.22+0.08);
P =0.041). However, there were no significant differences
in physical health status, occupational/social support sta-
tus, alcohol abuse, family/social relationship, and criminal
and mental status (all P > 0.05) (Table 3).

Comparison of Impulsiveness
Total and subscale scores of Impulsiveness were all higher
in the MMT group than those in the MMT control group.

2112
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Table 2 ATS Use Characteristics
Characteristics MMT (n=58) BMT (n=51) P-value
Drug use patterns (n,%) 0.492
Sniffing 28 (48.3%) 20 (39.2%)
Oral 24 (41.4%) 27 (52.9%)
Injection 6 (10.3%) 4 (7.8%)
The reason for the first use of ATS (n,%) 0.997
Curiosity 15 (25.9%) 13 (25.5%)
Influenced by friends 16 (27.6%) 14 (27.5%)
Improve sexual function 7 (12.1%) 7 (13.7%)
Improve depressive symptoms 8 (13.8%) 8 (15.7%)
Withdrawal of opioid 6 (10.3%) 5 (9.8%)
Cheaper price 6 (10.3%) 4 (7.8%)
Place of abuse (n,%) 0.792
Own home 33 (56.9%) 27 (52.9%)
Friends’ home 17 (29.3%) 18 (35.3%)
Entertainment venues 8 (13.8%) 6 (11.8%)
The source of drug (n,%) 0.547
Friends 19 (32.8%) 14 (27.5%)
Black market 39 (67.2%) 37 (72.5%)
Interval of ATS use (days) 5.53+ 3.99 9.15% 5.51 0.039%
Duration for ATS (months) 21.79+ 1345 20.77£13.33 0.834
Duration in maintain (months) 50.53+ 22.48 48.92+ 21.61 0.842
Age of initial opioid (years) 23.84+ 4.94 24.30% 5.12 0.798
Opioid use duration before MMT or BMT (years) 7.42+6.41 3.34+3.53 0.046*
Opioid dose before MMT or BMT (g) 1.68+0.67 1.17+0.68 0.041*
Used opioid in last 30 days (n,%) 16 (27.6%) 10 (19.6%) 0.837

Notes: Continuous variables are presented as means + SD and compared using Student’s t-test; Dichotomous variables were presented as n, % and compared using Chi-

squared test. *P < 0.05: MMT group vs BMT group.

The patients in the BMT group had significantly higher
total and subscale scores of unplanned impulsiveness and
motor impulsiveness than those in the BMT control group
(total score: (80.39£12.04) vs (70.76+10.54); Non-
planning: (27.57+£7.59) vs (23.04+6.85); Motor: (31.09
+8.06) vs (26.09+7.27)). However, there was no difference
in Attentional Impulsiveness. Similarly, MMT and BMT
did not differ in either total or three subscale scores (all
P > 0.05) (Table 4).

Discussion

In this study, we found that the impulsivity of the patients
with simple MMT or BMT was higher than that in the
healthy controls. The OMT patients with ATS abuse had
higher impulsivity than those without ATS abuse. In addi-
tion, the frequency and severity of ATS use in the MMT
group was higher than that in the BMT group.

It has been reported that buprenorphine has less phy-
sical dependence, lower severity and shorter duration of
withdrawal symptoms than methadone.” Furthermore,
buprenorphine is also more likely to be discontinued,
which make it superior to methadone in terms of drug
safety and potential for abuse.”> However, buprenorphine
is a semi-agonist of opioid receptor and its effect of con-
trolling heroin withdrawal symptoms is not as good as that
of methadone.”>~® It probably is one of the reasons why
some opioid addicts have to choose MMT to control
heroin withdrawal symptoms. Patients with high daily
drug dose usually chose MMT for detoxification, which
may suggest MMT is more suitable for severe opioid
addicts with long duration and high dose in comparison
with BMT. It has also been reported that patients who
received BMT were generally less severely addicted.’’
Therefore, as former opioid addicts, patients receiving
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Table 3 Addiction Severity Index Scores

MMT (n=58) BMT (n=51) P-value
Medical 0.20+0.08 0.1920.11 0.776
Employment 0.71£0.11 0.67+0.17 0.435
Drug 0.28+0.07 0.22+0.08 0.041*
Alcohol 0.07+0.08 0.08+0.06 0.746
Family/Social 0.16+0.07 0.17+0.09 0.648
Legal 0.12+0.04 0.13+0.08 0.841
Psychological 0.23+0.08 0.20£0.12 0.567

Notes: Continuous variables are presented as means * SD and compared using
Student’s t-test; *P < 0.05: MMT group vs BMT group.

MMT and BMT have different degrees of opioid addiction
before drug maintenance therapy. For patients in the MMT
group, it is likely that long-term, larger dose use of opioids
lead to greater tolerance of the drug, and hence more
severe abuse of methamphetamine.

Impulsivity is a multidimensional neural psychological
structure, which is simply defined as the tendency to act
prematurely without foresight.>¢%3% At present, most
studies on the impulsivity of addicts have focused on
cocaine abusers.””?%4%*! However, there are few studies
on the impulsivity of patients under drug maintenance
therapy who simultaneously abuse stimulants. Previous
studies have showed that the impulsivity of cocaine
addicts is significantly higher than that of healthy
controls.””** The impulsivity of MMT patients simulta-
neously using cocaine was also higher than that of normal
controls.?>*? ATS use may also exert an impact on impul-
sivity scores, as has been demonstrated by many former
studies. Thus, impulsivity might also be influenced in its
level by stimulant administration.

In China, the abuse of cocaine is relatively rare, while the
abuse of methamphetamine stimulants is more common.*®
As aresult, patients under MMT are relatively more likely to
be using methamphetamine stimulants.>***,**> In some
provinces, the rate of methamphetamine abuse among
MMT outpatient patients has even exceeded 50%.® In this
study, we found the impulsivity of MMT and BMT users

Table 4 Barratt Impulsiveness Scale (Means + SD)

who were using ATS in combination was higher than that of
the normal non-abusers, which is in accordance with pre-
vious reports.”**' However, we also found that the MMT
and BMT patients who were using ATS in combination had
higher impulsivity than those without ATS. This finding is
different from the study of Nielsen et al., in which no
significance is found between ATS-abusing and non-ATS-
abusing OMT patients.>**>**> The discrepancy may be attri-
butable to the different duration of maintenance treatment
between MMT and BMT populations. The length of main-
tenance treatment in our study was shorter than the study of
Nielsen et al. Patients with lower impulsivity tend to stay in
the treatment longer than those with higher impulsivity.
Moreover, our study had limited sample size. As a result,
patients with higher impulsivity were inadvertently selected
by our study. In addition, our results suggested that, as
former opioid addicts, there was no significant difference
in impulsivity between MMT and BMT for those who had
combined ATS.

There are also several limitations in this study. First,
this study had limited sample size and the duration of ATS
abuse in our participants was all relatively short. There
may be some differences in the experimental results com-
pared with those with longer ATS abuse time. Secondly,
due to the high loss rate of drug maintenance in clinics at
present, the duration of maintenance treatment in our study
was also relatively short. Whether this will affect the
results is also unknown. Finally, our study lacks the vali-
dation of the Amphetamine Abuse Questionnaire (AAQ).

Conclusion

The drug maintenance treatment in patients abusing
amphetamines had a greater impulsiveness than those hav-
ing other simple maintenance treatments. Patients under
MMT may be more addicted to amphetamines in compar-
ison with those having BMT, which is probably due to the
characteristics of long-term drug abuse. Tailored interven-
tions and training methods should be developed to reduce

Group Total Score Attentional Non-planning Motor
MMT (n = 58) 80.05+12.93* 23.1545.63* 27.53+6.44* 30.13+6.26*
MMT control (n = 40) 69.04+8.42 20.23+4.65 22.6145.26 26.1947.18
BMT (n = 51) 80.39+12.04" 21.72+6.45 27.57+7.59% 31.09+8.06"
BMT control (n = 40) 70.76+10.54 21.61%6.31 23.04+6.85 26.09+7.27

Notes: Continuous variables are presented as means + SD and compared using Student’s t-test; *P < 0.05: MMT group vs MMT control group. *P < 0.05: BMT group vs BMT

control group.
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impulsiveness and improve self-control of patients under

drug maintenance treatment, especially MMT.
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