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Background: During withdrawal, patients experience different symptoms. These symptoms are associated with relapse. Understanding 
different outcomes of methamphetamine abstinence is useful for finding better treatments for dependence.
Objectives: This study aimed to show the effects of abstinence on depression, anxiety, and quality of life in methamphetamine users.
Patients and Methods: A prospective quasi-experimental (before and after study) method was used to show the effect of 3 weeks 
abstinence on depression, anxiety, and quality of life. A convenient sample of addicted people entered into the study and 34 people 
completed the study. Beck Depression Scale, Cattell Anxiety Inventory and Short Form Health Survey (SF-36) (for assessing quality of life), 
were used for outcome assessments.
Results: The mean depression score after abstinence decreased significantly (P < 0.001). Both hidden and obvious anxiety and total anxiety 
had a high level at admission and after 3 weeks of abstinence, the mean level of anxiety did not change significantly (P < 0.096). However, 
the quality of life increased after 3 weeks of abstinence (P < 0.001).
Conclusions: Depression and anxiety are prevalent in methamphetamine users. Short-term abstinence improves depression and quality 
of life but does not improve anxiety in methamphetamine abusers. During follow up of these patients, addressing depression and anxiety 
is important to achieve better results.
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1. Background
Amphetamines are a group of illicit drugs with stimu-

lant effects. They are synthetic sympathomimetic amines 
with severe effects on central nervous system (1). Meth-
amphetamine is a highly addictive drug that its abuse 
has become more widespread over the past years (2, 3).

It is estimated that 0.3% to 1.3% of world population mis-
use amphetamine groups. This figure is also higher in 
Middle East (1). Although substance use disorders are not 
the leading causes of death, they have an important share 
in disability burden worldwide (4). In 2010, about 0.8 % of 
world disability-adjusted life years (DALY) (20.0 million 
DALYs) was directly related to illicit drug dependence (5).

Amphetamine use has different health consequences, 
including risk of dependence, acute toxic effects (like 
fatal overdose, drug induced psychotic symptoms, and 
myocardial infarction), health effects of sustained chron-
ic use (like psychotic disorders and common mental dis-
orders), and accompanying problems like cardiovascular 
pathology and neurotoxic effects (1, 2, 6-9).

Methamphetamine is a lipophilic substance, which 
easily passes the blood brain barrier and has important 

effects on neurochemical systems (10). In CNS, metham-
phetamine enters neuronal cell membranes by binding 
dopamine, norepinephrine, and serotonin transporters 
and causes monoamines to leave vesicles and accumu-
late in cytoplasm and then be transported out of the cell 
(11, 12). This result in the release of monoamines, which 
in accompany with decrease in its reuptake (13) causes 
monoamines concentration in the extracellular spaces 
and excessive stimulation of the sympathetic system. The 
clinical effects of methamphetamine is related to pro-
longed release of central monoamines, which leads to 
sympathetic system stimulation (11).

In chronic users, the sustained and repeated release of 
central monoamines has a great role in chronic neuro-
logic effects of methamphetamine abuse. Frequent use 
leads to depletion of the dopamine in CNS and damages 
dopamine and serotonin terminals. Damage to monoam-
inergic neurotransmission (serotonin, norepinephrine, 
and dopamine) has important effects on brain circuits 
and mood regulation and also the function of self-con-
trol, motivation, cognitive performance, and psycho-
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logical stress (14). These changes make the user unable to 
take pleasure without the drugs (anhedonia), which can 
easily lead to severe depression (15).

During abstinence and withdrawal, patients experi-
ence different symptoms. These symptoms are linked to 
relapse of drug abuse. Anxiety and depression are of the 
most prominent psychiatric complaints of methamphet-
amine users, which must be considered in the treatment 
of methamphetamine users (16, 17). After abstinence, 
some patient’s symptoms resolve or decrease during the 
first few weeks (18) but some remains that may extend be-
yond a year or more (19).

Although behavioral counseling is the standard  treat-
ment for methamphetamine dependence (7, 20, 21), phar-
macologic and structural interventions seem to be help-
ful as additional therapies (20).Understanding different 
outcomes of methamphetamine abstinence is useful for 
finding better treatments for dependence. Some studies 
have shown the change in depression symptoms during 
abstinence but few studies worked on anxiety and qual-
ity of life during this period.

2. Objectives
This study aimed to show the effects of abstinence on 

depression, anxiety, and quality of life in methamphet-
amine users.

3. Patients and Methods
The study was a prospective quasi-experimental (be-

fore-after) research. The study took place in a therapeutic 
community named Verdij. It is a residential rehabilita-
tion center for methamphetamine users. Patients who 
only have methamphetamine addiction (at the time 
admission) are eligible for admission in this center. The 
usual program of a patient in this camp lasts 5 periods of 
21 days. In the first 3 weeks, patients are in a drug free en-
vironment (abstinence), and have the peer group (people 
who passed this way previously) support and after the 
first week, they may receive some minor behavioral inter-
ventions. During the second 3- week period, psychothera-
py interventions begin for the patients. Patients stay for 6 
weeks but there is not any obligation to stay and they can 
leave the camp in any stage of the program.

A sample of 40 methamphetamine addicted people 
(they were using only methamphetamine at the time 
of study and none of them was using narcotics or other 
drugs) who admitted in the therapeutic community 
(Verdij camp) for rehabilitation, were selected by the con-
venient method. Of them, 6 people did not complete the 

abstinence period and left the camp during the study pe-
riod and 34 participants completed the study.

The intervention comprised 3 weeks of abstinence (first 
three weeks of peoples’ stay), which was the usual camp 
program, including staying at the camp without access-
ing to methamphetamines and with the least supportive 
and behavioral interventions. No psychological program, 
group therapy, or pharmacotherapy took place in the 
first 3-week period.

Outcomes of interest were change in depression, anxi-
ety, and quality of life. Short form of Beck depression 
scale (22-25), Cattell anxiety inventory (26), and Short 
Form Health Survey (SF-36) (27) were used for outcome 
assessments.

Short form of Beck has 13 questions and validity and reli-
ability of its Persian version was used in different studies 
and had validity and reliability with Cronbach α of 0.83 to 
0.85 (28, 29). Cattell anxiety inventory has 40 questions, 
which has two parts for hidden and obvious anxiety. As-
sessment gives a score of 0 to 40 in each section (total 
score of 0 to 80) and higher scores show more anxiety. 
The validity of its Persian version has been determined 
and reliability has been reported from 0.65 to 0.85 (30). 
Short Form Health Survey (SF-36) has 36 items and 8 sub-
scales and the reliability (Cronbach α from 0.77 to 0.90 
in subscales) and validity of its Persian version has been 
confirmed (31).

Assessments were performed once before admission 
and again, after 21-day stay in camp. Results were de-
scribed by mean ± standard deviation at 95% confidence 
interval. Paired t test was used to compare outcomes be-
fore and after abstinence.

4. Results
 All subjects were male, 61.8% (n = 21) aged 20 to 30 

years and the rest (n = 13) over 30 years. Of them, 52.9% 
(n = 18) were single, 29.4% (n = 10) were married, 5.2% got 
divorced and 11.8% were in a state of separation. Most of 
them (70.6%) had high school education and 29.4% had an 
academic degree.

The mean depression score before admission was 17.11± 
9.75 and after 3 weeks of abstinence it declined to 9.96 
± 7.16. Depression scores after the abstinence decreased 
and the difference was statistically significant (P < 0.001). 
The results are shown in Table 1.

Mean scores of hidden, obvious, and total anxiety are 
shown in Table 2. Mean scores of anxiety was 76.00 ± 2.99 
at admission and 36.79 ± 4.08 after 3 weeks. Hidden, ob-
vious, and total anxiety scores decreased after 3 weeks of 
abstinence, but none of the changes was significant.

Table 1.  Depression Score Before and 3 Weeks After Methamphetamine Abstinence a,b

Outcome Before Admission After 3 Weeks Mean Difference P Value

Depression Score 17.11 ± 9.75 9.96 ± 7.16 6.77 0.001
a  Data are presented as Mean ± SD.
b  P value < 0.05 considered as significant.
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Table 2.  Anxiety Score Before and 3 Weeks After Methamphetamine Abstinence a,b

Outcome Before Admission After 3 Weeks Mean Difference P Value

Hidden Anxiety 37.82 ± 2.30 36.79 ± 4.08 0.82 0.420

Obvious Anxiety 37.53 ± 3.89 36.32 ± 7.10 1.26 0.217

Total Anxiety Score 76.00 ± 2.99 73.12 ± 9.19 2.88 0.096
a  Data are presented as Mean ± SD.
b  P value < 0.05 considered as significant.

Table 3.  Quality of Life and Its Scales Before and 3 Weeks After Methamphetamine Abstinence a,b

Outcome Before Admission After 3 Weeks Mean Difference P Value

Physical functioning 23.24 ± 5.39 25.94 ± 3.91 2.71 0.014

Role limitations (physical problems) 5.65 ± 1.47 6.00 ± 1.41 0.35 0.195

Bodily pain 4.62 ± 2.13 4.53 ± 2.31 -0.09 0.815

General health 11.12 ± 2.23 10.50 ± 2.16 -0.62 0.182

Vitality 12.97 ± 3.52 13.44 ± 2.46 0.47 0.386

Social functioning 5.29 ± 1.31 5.91 ± 1.06 0.62 0.051

Role limitations (emotional problems) 4.24 ± 1.13 4.76 ± 1.32 0.52 0.032

Mental health 17.26 ± 3.41 18.50 ± 3.16 1.24 0.029

Total score 84.38 ± 10.79 89.59 ± 8.55 5.21 0.001
a  Data are presented as Mean ± SD.
b  P value < 0.05 considered as significant.

The mean score of quality of life at admission was 84.38 
± 10.79. After 3 weeks of abstinence the mean score was 
89.59 ± 8.55. The quality of life increased after 3 weeks of 
abstinence and the difference was significant (P < 0.001). 
Table 3 shows mean scores for quality of life and its scales 
before admission and 3 weeks after. “Quality of life” score 
changes after 3 weeks were significant with respect to 
physical functioning, role limitations (emotional prob-
lems) and mental health subscales.

5. Discussion
The study findings showed that withdrawal in short 

term decreased depression level but the anxiety did not 
change significantly. Withdrawal improved quality of 
life, which could also be seen in some of its scales. A cross 
sectional study by McGregor et al. (32) showed that meth-
amphetamine withdrawal syndrome can be categorized 
into two phases of first 7 - 10 days of acute phase and a 
second sub-acute phase, which is at least 2 weeks. In acute 
phase, increased sleeping and eating, depression, anxiety 
symptoms, and also craving exist but following the acute 
phase, these symptoms remain at a low level (32).

The study group had a high level of depression at admis-
sion. A study showed that substantial percentages (40%) 
of methamphetamine users, who enter into treatment 
process, have major depression and another 44% may 
have substance-induced depression (33). Depression level 
of methamphetamine users decreased significantly after 
withdrawal, which is compatible with other studies (18, 

19, 34, 35). Newton et al. also showed that some degrees 
of depression exist during the first days of abstinence, 
which after that time, it reaches to minimal levels (36).

Our study showed that patients entering to the treat-
ment program have a high level of anxiety, including 
both hidden and obvious, which does not improve in 3 
weeks of abstinence. Mancino et al. (35) in a pilot study 
with 6 patients stated that anxiety symptoms would 
improve during the first few weeks. Small sample size 
of study and possible use of psychotropic medications 
in their study may have an effect on the results. Also the 
change in anxiety may have been the result of staying at a 
supportive group or engaging in study and a Hawthorne 
effect.

It has been shown that after methamphetamine use, 
it enters neuronal cell membranes and causes mono-
amines release, including serotonin, norepinephrine, 
and dopamine (11-13) and excessive stimulation of the 
sympathetic system by this release and also prevent-
ing its reuptake. In chronic use of methamphetamines, 
depletion of monoamines damages the monoaminergic 
neurotransmission, including serotonin, norepineph-
rine, and dopamine. This plays a role on mood regulation 
and with other changes (14) can cause anhedonia in a 
chronic user and move them to depression (15).

Although after abstinence, there are some improve-
ments in depression scores, it is not clear that how much 
the damaged neurotransmission is repaired or how this 
improvement happens. A study on brain glucose metabo-
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lism in methamphetamine chronic users showed abnor-
malities in the same parts of brain as in mood disorders 
(37). This metabolic activity is related to patient’s depres-
sive symptoms and after cessation of methamphetamine 
glucose, brain glucose metabolism improves but not in 
all parts of the brain (38).

Frequency of depression and anxiety in methamphet-
amine users is high and their diagnosis accompanying 
substance-induced symptoms of depression is difficult. 
It is obvious that behavioral counseling is the standard 
treatment for methamphetamine dependence (7, 20, 21), 
but pharmacologic interventions seem to be helpful as 
additional interventions (20). Although after withdraw-
al, depression symptoms improve, depression must be 
addressed in the process of care. Medical treatment of de-
pression for these patients needs more attention. Some 
routine treatments of depression may have adverse out-
comes in these patients. Using selective serotonin reup-
take inhibitors (SSRIs) is very common for depression 
and anxiety disorders but in methamphetamine users, 
it is probably associated with craving and increased risk 
of relapse during treatment and psychosocial interven-
tions, thus some consider it as contraindicated (39, 40).

There are researches that suggest some medications 
have role in the management of mood disorders in 
methamphetamine users. Citicoline could have an an-
tidepressant role in these patients (41); both quetiapine 
and risperidone can improve manic, mixed, and depres-
sive symptoms and also decrease drug cravings (42) but 
reported to be abused by some (43) and positive effects 
of dopamine agonists on the activity of the brain and be-
havior, which could be a hope for pharmacologic treat-
ment of stimulant dependence (44).

Patients showed a better “quality of life” score after with-
drawal period. The improvement in subscales of mental 
health, role limitations (emotional problems) and physi-
cal functioning are significant. A study on methamphet-
amine users at admission for treatment, showed quality 
of life in this group is less than normal population, espe-
cially in mental issues (45). A one-year study on 723 meth-
amphetamine addicted people showed that treatment 
completion and continued care improve health related 
quality of life. Improvements in mental parts are greater 
than physical health status (46).

Our study shows positive effects of short-term absti-
nence on depression and quality of life in methamphet-
amine chronic abusers. As remaining withdrawal symp-
toms have a role in treatment success, it is important to 
follow patients care to achieve better results. High level 
of anxiety in abstinence period and after that must be ad-
dressed in treatment of methamphetamine users, which 
can help in their abstinence and also recovery of patients 
to enable them for a productive life. Our study was done 
in a therapeutic community and an environment, which 
is different from ordinary life. This must be considered 
in the change of quality of life; therefore, a longer time 
follow-up is needed after finishing the program. Lack of a 

comparison group was another weakness in our study, so 
we cannot be sure if the change is the effect of abstinence 
only or other factors like being in a group had a role. The 
relatively small sample size may have some effects, espe-
cially where differences were non-significant. According-
ly, a randomized trial with a bigger sample size is needed 
to confirm our findings.

Acknowledgements
The study could not be carried out without cooperation 

of Verdij camp managers and staff. We want to appreci-
ate their help and thank them for their assistance. This 
study has been done as a master thesis and approved and 
supported by Tehran Central Branch of Islamic Azad Uni-
versity.

Authors’ Contributions
Azarakhsh Mokri proposed the study concept and su-

pervised it. Maryam Bagheri designed and run the study. 
Aliakbar Khosravi analyzed the data and Kourosh Kabir 
shared the idea and interpreted results, and wrote the 
final manuscript.

References
1.       Degenhardt L, Hall W. Extent of illicit drug use and dependence, 

and their contribution to the global burden of disease. Lancet. 
2012;379(9810):55–70.

2.       Barr AM, Panenka WJ, MacEwan GW, Thornton AE, Lang DJ, Honer 
WG, et al. The need for speed: an update on methamphetamine 
addiction. J Psychiatry Neurosci. 2006;31(5):301–13.

3.       Singleton J, Degenhardt L, Hall W, Zabransky T. Mortality among 
amphetamine users: a systematic review of cohort studies. Drug 
Alcohol Depend. 2009;105(1-2):1–8.

4.       Whiteford HA, Degenhardt L, Rehm J, Baxter AJ, Ferrari AJ, Ers-
kine HE, et al. Global burden of disease attributable to mental 
and substance use disorders: findings from the Global Burden of 
Disease Study 2010. Lancet. 2013;382(9904):1575–86.

5.       Degenhardt L, Whiteford HA, Ferrari AJ, Baxter AJ, Charlson FJ, 
Hall WD, et al. Global burden of disease attributable to illicit 
drug use and dependence: findings from the Global Burden of 
Disease Study 2010. Lancet. 2013;382(9904):1564–74.

6.       Romanelli F, Smith KM. Clinical effects and management of 
methamphetamine abuse. Pharmacotherapy. 2006;26(8):1148–56.

7.       Winslow BT, Voorhees KI, Pehl KA. Methamphetamine abuse. Am 
Fam Physician. 2007;76(8):1169–74.

8.       Tucker P. Substance misuse and early psychosis. Australas Psy-
chiatry. 2009;17(4):291–4.

9.       Marshall BD, Werb D. Health outcomes associated with metham-
phetamine use among young people: a systematic review. Addic-
tion. 2010;105(6):991–1002.

10.       Lake CR, Quirk RS. CNS stimulants and the look-alike drugs. Psy-
chiatr Clin North Am. 1984;7(4):689–701.

11.       Fleckenstein AE, Volz TJ, Riddle EL, Gibb JW, Hanson GR. New in-
sights into the mechanism of action of amphetamines. Annu Rev 
Pharmacol Toxicol. 2007;47:681–98.

12.       Schep LJ, Slaughter RJ, Beasley DM. The clinical toxicology of 
metamfetamine. Clin Toxicol (Phila). 2010;48(7):675–94.

13.       Suzuki O, Hattori H, Asano M, Oya M, Katsumata Y. Inhibition of 
monoamine oxidase by d-methamphetamine. Biochem Pharma-
col. 1980;29(14):2071–3.

14.       Hamon M, Blier P. Monoamine neurocircuitry in depression and 
strategies for new treatments. Prog Neuropsychopharmacol Biol 
Psychiatry. 2013;45:54–63.

15.       Rusyniak DE. Neurologic manifestations of chronic metham-
phetamine abuse. Psychiatr Clin North Am. 2013;36(2):261–75.



Bagheri M et al.

5Int J High Risk Behav Addict. 2015;4(3):e23903

16.       Glasner-Edwards S, Mooney LJ, Marinelli-Casey P, Hillhouse M, 
Ang A, Rawson R, et al. Anxiety disorders among methamphet-
amine dependent adults: association with post-treatment func-
tioning. Am J Addict. 2010;19(5):385–90.

17.       Srisurapanont M, Ali R, Marsden J, Sunga A, Wada K, Monteiro 
M. Psychotic symptoms in methamphetamine psychotic in-pa-
tients. Int J Neuropsychopharmacol. 2003;6(4):347–52.

18.       Zorick T, Nestor L, Miotto K, Sugar C, Hellemann G, Scanlon G, 
et al. Withdrawal symptoms in abstinent methamphetamine-
dependent subjects. Addiction. 2010;105(10):1809–18.

19.       Iudicello JE, Woods SP, Vigil O, Scott JC, Cherner M, Heaton 
RK, et al. Longer term improvement in neurocognitive func-
tioning and affective distress among methamphetamine us-
ers who achieve stable abstinence. J Clin Exp Neuropsychol. 
2010;32(7):704–18.

20.       Colfax G, Shoptaw S. The methamphetamine epidemic: impli-
cations for HIV prevention and treatment. Curr HIV/AIDS Rep. 
2005;2(4):194–9.

21.       Gettig JP, Grady SE, Nowosadzka I. Methamphetamine: putting 
the brakes on speed. J Sch Nurs. 2006;22(2):66–73.

22.       Beck AT, Beamesderfer A. Assessment of depression: the depres-
sion inventory. Mod Probl Pharmacopsychiatry. 1974;7:151–69.

23.       Beck AT, Rial WY, Rickels K. Short form of depression inventory: 
cross-validation. Psychol Rep. 1974;34(3):1184–6.

24.       Furlanetto LM, Mendlowicz MV, Romildo Bueno J. The validity of 
the Beck Depression Inventory-Short Form as a screening and 
diagnostic instrument for moderate and severe depression in 
medical inpatients. J Affect Disord. 2005;86(1):87–91.

25.       Scogin F, Beutler L, Corbishley A, Hamblin D. Reliability and va-
lidity of the short form Beck Depression Inventory with older 
adults. J Clin Psychol. 1988;44(6):853–7.

26.       Cattell RB, Scheier IH. Handbook for the IPAT Anxiety Scale Question-
naire: Self Analysis Form. Institute for Personality & Ability Test-
ing; 1963.

27.       Brazier JE, Harper R, Jones NM, O'Cathain A, Thomas KJ, 
Usherwood T, et al. Validating the SF-36 health survey ques-
tionnaire: new outcome measure for primary care. BMJ. 
1992;305(6846):160–4.

28.       Hojat M, Shapurian R, Mehryar AH. Psychometric properties of a 
Persian version of the short form of the Beck Depression Inven-
tory for Iranian college students. Psychol Rep. 1986;59(1):331–8.

29.       Hojat M, Shapurian R, Mehryar AH. Dimensionality of the short 
form of the Beck Depression Inventory: a study with Iranian col-
lege students. Psychol Rep. 1986;59(3):1069–70.

30.       Dadsetan P, Mansour M. Mental disorders. Tehran: Darya; 1989.
31.       Montazeri A, Goshtasebi A, Vahdaninia M, Gandek B. The Short 

Form Health Survey (SF-36): translation and validation study of 
the Iranian version. Qual Life Res. 2005;14(3):875–82.

32.       McGregor C, Srisurapanont M, Jittiwutikarn J, Laobhripatr S, 
Wongtan T, White JM. The nature, time course and severity of 
methamphetamine withdrawal. Addiction. 2005;100(9):1320–9.

33.       McKetin R, Lubman DI, Lee NM, Ross JE, Slade TN. Major depres-

sion among methamphetamine users entering drug treatment 
programs. Med J Aust. 2011;195(3):S51–5.

34.       Glasner-Edwards S, Marinelli-Casey P, Hillhouse M, Ang A, 
Mooney LJ, Rawson R, et al. Depression among methamphet-
amine users: association with outcomes from the Methamphet-
amine Treatment Project at 3-year follow-up. J Nerv Ment Dis. 
2009;197(4):225–31.

35.       Mancino MJ, Gentry BW, Feldman Z, Mendelson J, Oliveto A. Char-
acterizing methamphetamine withdrawal in recently abstinent 
methamphetamine users: a pilot field study. Am J Drug Alcohol 
Abuse. 2011;37(2):131–6.

36.       Newton TF, Kalechstein AD, Duran S, Vansluis N, Ling W. Metham-
phetamine abstinence syndrome: preliminary findings. Am J Ad-
dict. 2004;13(3):248–55.

37.       London ED, Simon SL, Berman SM, Mandelkern MA, Lichtman 
AM, Bramen J, et al. Mood disturbances and regional cerebral 
metabolic abnormalities in recently abstinent methamphet-
amine abusers. Arch Gen Psychiatry. 2004;61(1):73–84.

38.       Berman SM, Voytek B, Mandelkern MA, Hassid BD, Isaacson A, 
Monterosso J, et al. Changes in cerebral glucose metabolism dur-
ing early abstinence from chronic methamphetamine abuse. 
Mol Psychiatry. 2008;13(9):897–908.

39.       Shoptaw S, Huber A, Peck J, Yang X, Liu J, Jeff D, et al. Randomized, 
placebo-controlled trial of sertraline and contingency manage-
ment for the treatment of methamphetamine dependence. Drug 
Alcohol Depend. 2006;85(1):12–8.

40.       Zorick T, Sugar CA, Hellemann G, Shoptaw S, London ED. Poor re-
sponse to sertraline in methamphetamine dependence is associ-
ated with sustained craving for methamphetamine. Drug Alcohol 
Depend. 2011;118(2-3):500–3.

41.       Brown ES, Gabrielson B. A randomized, double-blind, placebo-
controlled trial of citicoline for bipolar and unipolar depression 
and methamphetamine dependence. J Affect Disord. 2012;143(1-
3):257–60.

42.       Nejtek VA, Avila M, Chen LA, Zielinski T, Djokovic M, Podawiltz 
A, et al. Do atypical antipsychotics effectively treat co-occurring 
bipolar disorder and stimulant dependence? A randomized, 
double-blind trial. J Clin Psychiatry. 2008;69(8):1257–66.

43.       Hanley MJ, Kenna GA. Quetiapine: treatment for substance abuse 
and drug of abuse. Am J Health Syst Pharm. 2008;65(7):611–8.

44.       Ersche KD, Roiser JP, Abbott S, Craig KJ, Muller U, Suckling J, et al. 
Response perseveration in stimulant dependence is associated 
with striatal dysfunction and can be ameliorated by a D(2/3) re-
ceptor agonist. Biol Psychiatry. 2011;70(8):754–62.

45.       Gonzales R, Ang A, Glik DC, Rawson RA, Lee S, Iguchi MY, et al. 
Quality of life among treatment seeking methamphetamine-
dependent individuals. Am J Addict. 2011;20(4):366–72.

46.       Gonzales R, Ang A, Marinelli-Casey P, Glik DC, Iguchi MY, Rawson 
RA, et al. Health-related quality of life trajectories of metham-
phetamine-dependent individuals as a function of treatment 
completion and continued care over a 1-year period. J Subst Abuse 
Treat. 2009;37(4):353–61.


