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ABSTRACT

Methamphetamine (ab)use have gained popularity gmyauth and is increasingly become a part of magash
culture. Methamphetamine(ab)use is dangerous becadsits wide range adverse outcomes and hazardous
sustaining side effects. Its dependence is harilydvawn by routine therapeutic methods. This stisdgevoted to
evaluate the efficacy of Regulated 12-Session kitdadel in outpatient methamphetamine-dependenmtidhehls.

24 individuals were chosen according to inclusianfesion criteria of the study and randomly assijne equal
experimental (age range 19-41; mean age: 46.9) aaodtrol groups (age range: 21-42; mean age: 27.8).
Experimental group members partook Regulated 12i@edatrix Model once a week in 12 consecutivekaiee
while control group members remained at waitlisidépendent t-test in T2veek showed that experimental group
had lower methamphetamine use, comparing to comgtrmlip (p<.05).Phillai's Trace, Wilk’s Lambda, Hditeg-
Lawley's trace, and Roy's largest root showed thare are significant association between expertadeand
control groups in reduction of methamphetamine-uapse (p<.05).Within-subject F ratio revealed that
“methamphetamine use” was significantly reduce@xperimental group after clinical intervention (j9061).

Findings of the study indicate the efficacy of Raga 12-Session Matrix Model in craving manageneamd
control as well as reduction of lapse and substaatguse in methamphetamine-dependent patierappkars that
the Regulated 12-Session Matrix Model would bewa rediable solution to treat methamphetamine-degeice in
Iran and other alike cultural and social atmosphgrkimitations and future implications are discukse

Keywords: Methamphetamine, substance abuse, substance wsdedss (SUD), substance use disorders (SUD)
relapse, Matrix model for SUD treatment, Reguldt2eSession Matrix Model, craving, lapse, susceltiibi

INTRODUCTION

Nowadays, Substance abuse become a major risk yioh@egical and social debates. Substance abuse is
accompanied by a wide range of psychological, $oaied economic adverse outcomes and damages @cid
occurring of psychological disorders like attentideficit/hyperactivity spectrum disorders (ADHD)prmluct
disorder, antisocial personality disorder (APD)eefive disorders, anxiety disorders, problematid &igh-risk
sexual behaviors, educational, familial, and octiopal difficulties, school/university dismissal.elthquent
behaviors, driving accidents and incidents, higlk-tiehaviors, suicide, and self-mutilative behas(ibi7).

The most popular stimulant substances are methampires, which are known &hishéin Iran. Global reports
indicate increasing use of methamphetamine amoapl@geespecially youth, so that after cannabisteond world
rank of substance use is for methamphetamine(8rtinfately, methamphetamine use become a cultural
mainstream especially among adolescents and yaluits¢®, 10).

In Iran, along with other parts of the world, metiphetamine is a new drug which is widely used bytlyoUsually
amphetamine is available in powder type (crystallmydrochloride salt). Various administration wagslude
smoking, eating, sniffing, and/or injection whicepgnds on the duration of individual's dependenu r@utine
usage dose(11).The major administration way in, leexcording to formal reports, is smoking. From 2@8k and
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use of methamphetamine has increased in Iran, &pith2011 Iran reached the world fifth rank countf
methamphetamine use. Between 2010 and 2011, tkeofatsk and use of methamphetamine raised 400%;
compared to 238% rise in Mexico, 166% in Thailatsi3% in USA, and 140% in China, Iran gained thdoaldirst
rank of increase in ask and use of methamphetawiieh has made all country and global responsitsétutions
deeply concerned. The rate of methamphetamine rudeamn is reported between 6-20% in various poputat
sectors(7, 12, 13).Because of high amount of ask e of methamphetamine drugs and their huge dzsnag
especially on central nervous system (CNS), Int@nal institutions of SUD research have annourtbéslgroup as
research priority in substance use in Asian coestind societies(14).

Amphetamine-type stimulant drugs result in dangsrounwanted, and hazardous outcomes in users.
Methamphetamine has a wide range of damaging abititdeéng side effects which comprise serious peots in
behavioral inhibition and self-control, increasermpulsivity, increase of delay discounting, higitriease in risk of
Parkinson’ disease morbidity, memory decline, iasee of mMRNA levels of brain-derived neurotrophictda
(BDNF) in prefrontal cortices and amygdala and otidu in the protein levels of BDNF in hippocampd$-18).
Methamphetamine has devastating effects on braurctates, because of inversion of the flow of velsic
neurotransmitters and dopamine transmitters simedtasly. In such situation, methamphetamine actiopamine
releaser and cause a severe dopamine toxicity &(CHN.

SUD treatment (especially stimulant) have variousbfems and obstacles. In addition to financial atrdctural
obstacles (not having insurance, having no econdmaitefit, no access to treatment professionalsgrgebical
problems of accessibility to therapeutic centeosle major cause of low rate of SUD treatment ixiBtence of
perceived need to treat SUD(20-22). One importairitpn treatment of SUD is that the people with[EUf come

to search for treatment, refer to mental healtlvises instead of treating SUD (23). Moreover, sty and

concerns about surrounding people’s negative viewpm the patient, negative problems in workplaeed

therapeutic inconveniences which reduce the intévesngage in therapeutic process in SUD patiémtgeneral, all
strategies of SUD treatment depending on duratigpe, and way of administration of individual magpglement
medications, and/or inpatient/outpatient therapfdgerwards, patient’s psychiatric disorders shzl investigated
and treated by a professional clinician in the diomaf SUD treatment and simultaneously family ediora

primary remission skills, and prevention of relapsenell as behavioral therapies should be adreiid{23-25). In
the phase of SUD treatment, Influential factorsrelapse (substance re(ab)use) which shall be nbtigeall

therapeutic staff could be classified in three ntimains of personal, interpersonal, and situatiresble 1).

Table 1. Influential factorson SUD relapse

domain Influential factors

Personal(26, 27) Individual characteristics, peatibntraits, attitudes, social skills, life skillpsychological coping styles, social coping
styles, etc.

Interpersonal(28, | Social environment, family, family of origin, sp&j<lose friends, dominant culture, dominant subice, neighborhood

29) workplace atmosphere, eligibility to recruitmemternship facilities, and global view point of setyi to ex-substance-
dependent individuals, etc.

Situational(30) Satiations in which ex-substancgetielent individual would be instigated to lapse aa{eb)use, e.g., substance-dependent
friends, places in which substances are being $all)etc.

Craving is one the most difficult symptoms of SUBdaas important as being one the major diagnositieria of

SUD(31). Craving is described as a pressing angppressible desire to addictive behavior and mbshe time

results in loss of control (32, 33). Despite loregipds of full abstinence, craving can suddenlyesppand highly
increase the probability of lapse and relapse(3#erefore, it is necessary to pay special attent@recraving

management and control of patients in SUD treatrpesgrams. Various neuro-circuits of reward and inadion

are activated during the phase of craving. Thesgoreircuits comprisethe nucleus accumbens, dasatum,

orbitofrontal cortex, anterior cingulate cortexretulateral prefrontal cortex (DLPFC), amygdala,peoipampus and
insula(35, 36).

One of the newly established methods of methampfietadependence treatment is Matrix Model for coiséeand
outpatient treatment of patients. Matrix Model @nposed of a set of complementary therapeuticegfies which
are mixed together to make an integrated therapextperience for outpatient patients. Matrix Modeh set of
evidence-based medicine (EBM) methods which isgiesl as a program for people with SUD. This moslélised
on clinical studies in the domains of behavioragréipy, relapse prevention research, motivationsnirew
strategies, psycho-education information, and gamain 12-steps programs(37-39). Matrix model Hzeen
administered in varied studies to treat methamphieta dependence and reducing craving and lapset{40,
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Several studies has been conducted to evaluateppkcation and feasibility of matrix model on the&nt of
methamphetamine dependence(40, 42-45). Howeveeg #re just a few studies on the efficacy of matnbdel on
treatment of craving, and lapse in the therapepitaress of methamphetamine-dependence withdravéastgi
According to such issues and with respect to thlihoas’ suggestions that craving is the most impurfactor to
anticipate the success of the therapy and/or relapSUD, the aim of the present study was detengiafficacy of
matrix model on reduction of susceptibility, lagsequencies and use of methamphetamine in methaapine-
dependent patients. Due to the high rate of abusedapendence to methamphetamine and the importaince
treatment as well as various evidence of clini¢fi¢a@cy of matrix cognitive-behavioral mode to reguaps in such
individuals, the designed to evaluate the matrixdehousefulness in methamphetamine-dependent indiisd
However, because most of such people have canioot dinancial costs of the therapeutic proceduimez4 and 36
sessions of original matrix model, and accordinbigh rate of outflow from therapeutic process, Regulated 12-
Session Matrix Modekas applied.

MATERIALSAND METHODS

2.1. Design
The present study was a randomized clinical tmal based on quasi-experimental design with repeatsasures.
The study was conducted Trehran Addiction Withdrawal CenteFehran, Iran in the year 2012.

2.2. Participants

Population of the study comprised all male indidduwith methamphetamine dependence which reféeoredSUD
treatment center, Tehran, Iran in the year 2012nfiag method was nonrandom accidental. After surep
according to inclusion and exclusion criteria afdst, 24 individuals were chosen and randomly assigo equal
experimental (age range 19-41; mean age: 46.9y@mulol groups (age range: 21-42; mean age: 27.8).

Inclusion criteria included methamphetamine depeodeaccording to DSM-IV-TR(50), having the motive t
withdraw (coming to SUD treatment center and askorghelp to withdraw), confirmation of administiat of all
procedures of the therapeutic intervention (pgréitton in all 12 sessions once a week for experiategroup
members, acceptance to remain in waitlist in tmeetiof administration of the intervention for comtgroup
members).

Exclusion criteria were having history of past amddresent major psychiatric disorder such as pssish major
depressive disorder (MDD), severe anxiety disor&fD other than methamphetamine, cognitive devetoyat
disorder (IQ 30 points below society’s average)ese physical and/or cognitive disorder which iagsre the
therapeutic phase, and using drugs such as methadagraltrexone.

2.3. Intervention

The process of intervention comprised 12 sessifmsixed varied CBT techniques aimed on craving nganaent
and control in 12 once-a-week consecutive sesgiRagulated 12-Session Matrix Modelhe design of the study
was quasi-experimental with repeated measures iochvthe therapeutic outcomes Régulated 12-Session Matrix
Model are evaluated through all the procedure. All theigipants of experimental group undergBegulated 12-
Session Matrix Modaebnce a week (Table 1).Inclusion criteria were adstiation method methamphetamine use
(smoking), and having no history of past or presavere psychotic, depressive, and/or anxious /sigmptoms
which need treatment.

Table 1. sessions of Regulated 12-Session Matrix Model

Session  Topic

1 Why | withdraw substance? (Justice balance)

2 Starters and their types

3 Major problems in remission: Family mistrust/ Bnereduction/ Drug misuse
4 Lapse and ways of coping with it
5
6
7

Thoughts, feelings, and precedent behaviors
Impatience and depression

-8 Preventive and susceptible activities to redapexual relations
9 Occupation and remission/ getting involved
10 Shame and guilt/ Honesty
11 Motive to remission/ full abstinence
12 Anticipation of relapse

Follow-up index (dependent variable) included wgealde of methamphetamine in gram.

4.2. Instruments
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1.Primary screening fromomprised inclusion/exclusion criteria of the study

2.DSM-IV-TR criteria for diagnosis of SUD/methamiaingine dependen(®0).

3.Patients’ information registration formmwhich include, patients code, age, gender, nlasi@us, educations,
wages, history of methamphetamine use, daily udage of methamphetamine (gram/day), administragipe, etc.

4. Follow-up form in which (non)occurrence of lapses, amount ofnaeiphetamine use (number of times of use
during last week and dose of usage (gram/day)dh &me) were registered.

5.Self-report formin which daily use of methamphetamine were repoéce a week by participants.

2.5. Data analysis

according to the study design, in addition to desiee indices, T-test for independent groups, maliate tests of
Phillai’'s Trace, Wilk’s Lambda, Hotelling-Lawleytsace, and Roy's largest root as well as analysiarance were
administered.

2.6. Ethics

Before starting the intervention, the procedure fudlg explained orally for all participants andethhave filled out
written consent in which the general trend and aiihthe study was discussed. In order to meet theria of
confidentiality, identity of all participants wekept secret and the individual evaluations andltesd participants
were restricted from access. Considering reseanchmedical ethics in the study and avoiding depidva of
methamphetamine dependent patients fRRegulated 12-Session Matrix Modall the control group participants
have undergone the therapeutic plan after theviatgion phase accomplished.

RESULTS

Results of the step-by-step gradual assessmentetilamphetamine use in both experimental and dogitooips
are presented in table 2. According to the dahighest methamphetamine use in experimental gnagpin first
week, at initial session (mean: 2.04 grams/day)jentme highest methamphetamine use in control gneas in
second week (mean: 2.01 grams/day). Independesst talculation for first week shows no significdifferences
between experimental and control groups. Howewelependent t-test in faveek showed that experimental group
on whichRegulated 12-Session Matrix Modehs administered, had lower methamphetamine usapadng to
control group (p<.05).

Table 2: Statistical indices of methamphetamine use (gram/day) during study

Step Group Central tendgncy indices Variancgindiceﬁ Distribution indices N
Mode Median Mean Range variance SD SEM  Skewness Skewness coefficient

Screening Experiment 1.50 1.50 2.04 7 6.61 2.57 74 .30 .65
Control 3.50 2 2 3.50 217 147 42 -.14 -.90

Week 1 Experiment 1.29 1.29 1.29 7 6.47 2.54 73 .80 .90
Control 3.50 225 .40 3.50 1.96 1.40 .40 -.43 -.49

Week 2 Experiment .85 .85 .85 7 4.47 211 .61 71 .35
Control 3 2.50 2.01 3.50 2.01 1.42 41 -.36 -73

Week 3 Experiment .62 .62 .62 3.50 1.46 1.20 .34 .78 .07
Control 2 2 1.68 3.50 2.32 152 .43 -.10 -.05

Week 4 Experiment .50 .50 .50 3.50 1.40 1.18 .34 .20 71
Control 2 2 1.65 3.50 2.02 1.42 41 .01 -.79

Week 5 Experiment .33 .33 .33 3.50 1.01 101 .29 .34 .36
Control 1.35 1.35 1.40 3.50 211 1.45 41 12 -.14

Week 6 Experiment .34 .34 .34 2.10 .50 .70 .20 .04 .18
Control .66 .66 .66 3.50 1.18 109 31 .94 .64

Week 7 Experiment .26 .26 .26 2.10 37 .61 17 .82 .44
Control .10 .10 .45 2.50 .55 74 .21 .23 27

Week 8 Experiment  .020 .020 .020 2.10 .36 .60 17 .26 .88
Control .95 .95 1.09 3.50 1.33 1.15 .33 71 =27

Week 9 Experiment 17 17 17 2.10 .36 .60 17 .46 .01
Control 43 43 43 3.50 1.01 1.01 .29 .03 .54

Week 10 Experiment 12 12 12 1.50 .18 43 12 .46 .01
Control .54 .54 .54 3.50 1.24 1.11 .32 .16 .25

Experiment .07 .07 .07 .90 .06 .25 .07 .46 .01

week 11~ ontrol 29 29 29 2 32 57 .16 78 38
Week 12 Experiment .07 .07 .07 .90 .06 .25 .07 .46 .01
Control 2 2 141 3 1.33 1.15 .33 -.20 -.86

Independent t-test
Independent t df o
First week .04 22 .962
12" week 11.61 22 .001

Using four multivariate tests of Phillai's Trace,illd6 Lambda, Hotelling-Lawley's trace, and Royadest root
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showed that there are significant association batwexperimental and control groups in reduction of
methamphetamine-use lapse (p<.@®ggulated 12-Session Matrix Modeith emphasis on “craving management
and control skill” reduced amount of methamphetamise (in experimental group) more than just thyules
assessment of methamphetamine use (in control giaige 3).

Table 3: Multivariatetests to evaluate associations between dependent variables of levels of methamphetamine-use lapse

Multivariate test Fratio df
Philla’s Trace 3.56 .045
Wilk's Lambda 3.56 .045
Hotelling’s Trace 3.56 .045
Roy’s Largest Root 3.56 .045

Index

Change in groups were investigated in two levelsvithin- and inter-subject via analysis of varian®¥ithin-
subject F ratio calculation for different assessnevels with emphasis on administration of “crayimanagement

and control skills” revealed that there are siguaifit differences in 13 levels of assessment of Haraphetamine
use” in experimental group (p<.001). The highesigesamount in experimental group was in initiag®s (mean:

2.04 grams/day) and the usage amount decreasedafiyadrom session one to twelve. Therefore, “cnavi
management and control skills” training was efiitieand reduced lapses in methamphetamine-dependent
individuals (effect size: .28). In addition, F matiest administration in experimental group wasigicant (p<.05;
table 4).

Table4: F test to investigate the significance of Regulated 12-Session Matrix Model in methamphetamine-use craving reduction

Sum of squares df Mean of squares  Fratio o Effect size
- . Index 85.66 5.89 14.52
Within subjects Error 216.02 129.75 166 8/72 .001 .28
. Index 40.56 1 40.56
Inter subjects Error 206.07 22 936 4.33 .049 .16

Graph 1 illustrates the effect size Begulated 12-Session Matrix Modal reduction of methamphetamine-use
craving in both experimental and control groupsinitl3 sessions of assessment.

Usage [gram)

Group

] Experimeantal

oo M] - Control

2 3 4 3 B I ] g m 11 12 13

Sreps of assessment

Graph 1: Trend of methamphetamine-use craving reduction in the process of Regulated 12-Session Matrix Model.
DISCUSSION AND CONCLUSION

Methamphetamine is a stimulant substance whichsésis bursting increased during recent decadealijoli his
substance causes diverse acute and chronic negéfiteets and side effects in individuals. Wide-rapdpysiological

as well as psychological damages and impairmentM@hamphetamine use has been resulted in thefapeut
sensitivity to put effort on prevention and treatnef its use.Evidence-based practices (EBP) amehtiically
controlled studies has shown no efficacy of phaott@rapy on reduction of methamphetamine cravingsars yet,
and still the best and preferred intervention ichstherapy(2, 12, 13).

One of such beneficial psychotherapies in methataphiee-use treatment is Matrix Model. As statidtiesults
and observational records showed, craving to usthanghetamine was gradually reduced by progressfon
Regulated 12-Session Matrix Moleéxperimental group. Hallow effect was neutralizsy administration of same
monitoring process on both experimental and corgroups. All statistical results indicate positigéficacy of
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treatment withRegulated 12-Session Matrix Modeh reduction of amphetamine-use craving in dependen
individuals. Findings of the present study areime with previous studies in the domain of impleta¢ion of CBT
in SUD treatments, especially on craving control.

Authors have found that management strategies aviging SUD patients with modern therapeutic methbdve

an important role of development and spreadingezitients of such disorders within varied societta@s as well

as increasing the therapeutic motivation in SUDepds. SUD treatment centers which offer modermapies and
therapeutic approaches, in addition to increasectimeing sessions of varied patients during the tiw@uld retain
patients more in therapeutic process and therefaee more efficacy on reducing SUD in the sockEty(In a
recent study in USA, 600 SUD patients were undezgmarious psychotherapies. Results revealed that
psychotherapy, especially when modified and regdlatith each individual and her/his SUD, and immatmg
CBT methods along with 12-step paradigm, are midasttive in reduction of craving and substance bigg(

Most of the studies about SUD treatment emphasiz¢he importance of therapeutic process on theafiartic
results. In a study on veterans with SUD, it hasnbeevealed that issues such as impulsivity, loifresBcacy,
unplannedness, and having poor coping strategiegdwesult in inability to follow therapeutic prags of SUD.
Furthermore, Helping patients in planning therajgeyirocess and collaboration of therapists withmthan
therapeutic plans, especially paying attentionh® way of expressing impulsivity [important indicelsRegulated
12-Session Matrix Modglcan significantly improve therapeutic outcomeéy(5

Comparative studies about different therapeuticd@gghes in SUD treatment suggest that varied psiyerapies if
accompanied with psychological support of patiegmteper administration by therapists, and theitatxaration with

patients, would have positive effects on reductibsubstance use craving. Moreover, it has beegatet that the
most important factor is involving the individuah itherapeutic process and follow-up her/his treatnigy

therapeutic team.The latter issue was found cohstaail SUD treatment methods(54).

Studies on craving management and lapse reductiopeople with SUD showed that psychotherapies which
reinforce processes such as acceptance, awaremession-judgment in SUD patients can significamdyguce
substance use craving, and prolong abstinencedsesi® well as stability of treatment(55). It appabatRegulated
12-Session Matrix Modglvhich is an evolved and enriched version of Ehghethod, would have the potential of
becoming an effective method of treatment in theaio of SUDs.

Studies about craving management in methamphetamsimeéreatment showed that building up a metaciognib
psychotherapy about beliefs of craving in metharghaée-dependent individuals can change mental
interpretations about perceived coping potentiairag} craving and lapse. This would gradually inseethe will
and decision-making in methamphetamine-dependetitvidlual to manage craving and increase the amaofint
abstinence and hence, reducing the probabilityet#pse(56)Matrix Model has notable efficacy in treatment of
SUDs, especially methamphetamine dependence, sdotfgitudinal studies has proven enhancement dityato
abstinence, resistance to lapse, and managememedncing craving in patients whom undergone thigleh (37,

40, 41, 44, 57). The underlying logic of Matrix nabdn treatment is implementing a set of preventivethods to
reduce the craving and lapse in people with SUDthst they more frequently get involved in commitrinéo
therapeutic goals and resist against use lapse(58).

Administration of sessions once a week has its oams and pros. First benefit is that many of mefiteatamine-
dependent patients have financial problems and thme® the therapeutic costs are provided by theminilfes.
Therefore, administration dRegulated 12-Session Matrix Modetould reduce treatment costs considerably and
therefore, both probability of acceptance of tresitrand probability of remain in the treatment vdoinicrease. The
second benefit is that methamphetamine-dependenfsa usually have degrees of depression and axe |
motivation and energy which may not allow patienh&ave proper capability to attend in therapewdssions twice a
week and hence, one session a week would be meeptable.

It shall be noted that according to neuropsychalalgstudies, methamphetamine abusers encountetwsaland
cognitive impairments which have adverse effectthemapeutic outcome. Damages to cingulate andainsartices
along with decline in functional integrity of hipp@mpus would confront these individuals with sesiguoblems
(59). Hence, successful therapeutic methods in angphetamine abuse treatment (like Matrix Model)ehgpecial
value to communities and societies.

Finding of the present study are considered aswastep towards adaptation and naturalizatiomRefulated 12-

Session Matrix Modelo SUD treatment in Iran, especially stimulantgérand methamphetamine. It appears that
with continuation of replication of such plan inricaus population sectors of the socieRegulated 12-Session
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Matrix Model would reach a brilliant situation in the processsecondary and tertiary prevention of SUD
treatments. Moreover, implementation of modificatioto the original Matrix treatment package, havaden
Regulated 12-Session Matrix Model a flexible therapeutic method to be administelbg formal and informal
institutions, as well as NGOs which provide indivads with SUD and their families.

Therefore, in addition to revision and improvemehtformal and standard therapeutic processes, tsesiilsuch
groups would be coordinated and adjusted whicheédiom-term increase prosocial behavior, and scadldarity,
and in long-term would facilitate the accumulatmirsocial capital and incorporation of productivdf/re-engaged
ex-SUD patients in labor force. It shall be notealttthe main scope of the SUD treatments, espg&aulated 12-
Session Matrix Modein addition to helping SUD patients, is helpingdasupporting their families to enhance life
satisfaction and quality of life, reduction of drause surcharges to individuals, families and canities, as well
as proliferation of national gross domestic prod@&DP).

REFERENCES

[1] Jones AW, Holmgren A, Ahiner J. High prevalenc@vious arrests for illicit drug use and/or impdidriving
among drivers killed in motor vehicle crashes ineflean with amphetamine in blood at autopsy. Inténat
Journal of Drug Policy. 2015;26(8):790-3.

[2] Jennings WG, Reingle JM. Drugs: lllicit use andvergion. . In: Wright JD, editor. International Butopedia
of the Social & Behavioral Sciences. 6. 2 ed. Cadga;, MA, USA: Elsevier; 2015. p. 679-84.

[3] Phillips JA. Suicide, Sociology of. In: Wright JBditor. International Encyclopedia of the SociaB&havioral
Sciences. 23. 2 ed. Cambridge, MA, USA: Elsevifti;3 p. 682-8.

[4] Hingson R, Kenkel D. Social, health, and economimsequences of underage drinking. In: Bonnie RJ,
O’Connell ME, editors. Reducing underage drinkirgg:collective responsibility. Washington, DC, USAheT
National Academies Press; 2004. p. 351-82.

[5] Analysis NsNCfSa. Traffic safety facts: 2012 Datsashington,DC, USA: NHTSA’s National Center for
Statistics and Analysis; 2014. p. 1-7.

[6] Lai HMX, Cleary M, Sitharthan T, Hunt GE. Prevalenaf comorbid substance use, anxiety and mooddkssr
in epidemiological surveys, 1990-2014: A systemagisiew and meta-analysis. Drug and Alcohol Depende
2015;154:1-13.

[7] United Nations Office on Drug Use Crime (UNODC). kdoDrug Report. Vienna, Austria2013.

[8] United Nations Office on Drug Use Crime(UNODC). Wbbrug Report. Vienna, Austria: UNODC; 2011.

[9] United Nations Office on Drug Use Crime (UNODC). kdoDrug Report. Vienna, Austria: UNODC; 2009.
[10]Gorman MC, Orme KS, Nguyen NT, Kent EJ, Caughey ARitcomes in pregnancies complicated by
methamphetamine use. American Journal of ObstetridsGynecology. 2014;211(4):429.e1-7.

[11]Costa LG, Aschner M. Amphetamines. In: Daroff RBniAoff MJ, editors. Encyclopedia of the Neurologdica
Sciences. Encyclopedia of the Neurological Sciente® ed. Cambridge, MA, USA: Academic Press; 2@l352.
[12]Radfar R, Rawson RA. Current Research on Metharaptiee: Epidemiology, Medical and Psychiatric
Effects, Treatment, and Harm Reduction Efforts. idiHlealth. 2014;6(3-4):146-54.

[13]Mehrjerdi ZA. Crystal in Iran: methamphetamine erdin kerack. DARU Journal of Pharmaceutical Saésnc
2013;21:22.

[14]Hser YI, Chang L, Wang GJ, Li M, Rawson R, Shoptwet al. Capacity building and collaborative reskea
on cross-national studies in the Asian region. dalusf Food and Drug Analysis. 2013;21:117-22.

[15]Fries GR, Valvassori SS, Bock H, Stertz L, MagathaE. V.,, Mariot E. Memory and brain-derived
neurotrophic factor after subchronic or chronic Aetamine treatment in an animal model of maniarnkuf
Psychiatric Research. 2015;68:329-36.

[16]Curtin K, Fleckenstein AE, Robinson RJ, Crookston J,M Smith KR, Hanson GR.
Methamphetamine/amphetamine abuse and risk of m&ankis disease in Utah: A population-based assegsme
Drug and Alcohol Dependence. 2015;146:30-8.

[17]Maguire DR, Henson C, France CP. Effects of amphieia on delay discounting in rats depend upon the
manner in which delay is varied. Neuropharmacol@l.4;87:173-9.

[18]Fitzgerald KT, Bronstein AC. Adderall® (Amphetamibextroamphetamine) Toxicity. Topics in Companion
Animal Medicine. 2013;28:2-7.

[19]Grant P. Neurotransmitters. In: Wright JD, editbhternational Encyclopaedia of the Social & Behaaio
Sciences. 16. 2 ed. Cambridge, MA, USA: Elseviét,® p. 749-54.

[20]1Buck JA. The looming expansion and transformatibpublic substance abuse treatment under the Adfued
Care Act. Health Affairs. 2011;30(8):1402-10.

[21]Capoccia VA, Grazier KL, Toal C, Ford JH, GustafddH. Massachusetts’s experience suggests coverage
alone in insufficient to increase addiction disosdigeatment. Health Affairs. 2012;31(5):1000-8.

83



Zahra Amiri et al Int J Med Res Health Sci. 2016: 5(2)77-85

[22]Grella CE, Karno MP, Warda US, Moore AA, Niv N. Peptions of need and help received for substance
dependence in a national probability survey. PstdhiServices. 2009;60:1068-74.

[23]Ali MM, Teich JL, Mutter R. The role of perceiveceed and health insurance in substance use treatment
Implications for the Affordable Care Act. Journ&lSubstance Abuse Treatment. 2015;54:14-20.

[24]Mojtabai R, Chen LY, Kaufmann CN, Crum RM. Comparimarriers to mental health treatment and substance
use disorder treatment among individuals with cdyitbmajor depression and substance use disordemaloof
Substance Abuse Treatment. 2014;42:268-73.

[25] Edlund MJ, Booth BM, Han X. Who seeks care wheréfzdtion of mental health and substance use disor
treatment in two national samples of individualghwalcohol use disorders. Journal of Studies orolidt and
Drugs. 2012;73:635-46.

[26]Booth BM, Stewart KE, Curran GM, Cheney AM, Bord@is. Beliefs and attitudes regarding drug treatment
Application of the Theory of Planned Behavior inridan-American cocaine users. Addictive Behaviors.
2014;39:1441-6.

[27]1Borders TF, Booth BM, Stewart KE, Cheney AM, Curf@hl. Rural/Urban residence, access, and perceived
need for treatment among African American cocasersi The Journal of Rural Health. 2014;31(1):98-10
[28]Borders TF, Booth BM. Research on rural residemckacess to drug abuse services: Where are we'lzare

do we go? . The Journal of Rural Health. 2007;2839

[29] Sexton RL, Carlson RG, Leukefeld CG, Booth BM. B to formal drug abuse treatment in the ruratisoA
preliminary ethnographic assessment. Journal offRective Drugs. 2008;40:121-9.

[30]Borders TF, Booth BM, Currean GM. African Americeocaine users' preferred treatment site: variatipns
rural/urban residence, stigma, and treatment éffsmess. Journal of Substance Abuse Treatment.;2026-31.
[31]O'Brien C. Addiction and dependence in DSM-V. Adiia. 2011;106:866-7.

[32] Skinner MD, Aubin HJ. Craving’s place in addictihreory: contributionsof the major models. Neuroscee&
Biobehavioral Reviews. 2010;34:606-23.

[33]Breese GR, Sinha R, Heilig M. Chronic alcohol newlaptation and stress contribute to susceptibitity
alcohol craving and relapse. Pharmacology and Pleettics. 2011;129:149-71.

[34]Koob GF, Volkow ND. Neurocircuitry of addiction. Nepsychopharmacology. 2010;35:217-38.

[35]Hayashi T, Ko JH, Strafella AP, Dagher A. Dorsalatgrefrontal andorbitofrontal cortex interactiodisring
self-control of cigarette craving. Proceedingshef National Academy of Sciences of the United StafeAmerica
2013;110:4422-7.

[36]Pripfl J, Neumann R, Kohler U, Lamm C. Effects dniscranial directcurrent stimulation on risky dém
making are mediated by ‘hot’ and ‘cold’'decisionergonality, and hemisphere. European Journal ofdseience.
20134a;38:3778-85.

[37]0bert JL, Rawson RA, McCann MJ, Ling W. The MatModel: Intensive Outpatient Alcohol & Drug
Program. Center City, MN, USA: Hazelden Informat&ifducational Services; 2015.

[38]Rawson RA, Obert JL, McCann MJ, Ling W. The MatModel Intensive Outpatient Alcohol and Drug
Treatment Program: a 16-week Individualized Progra®enter City, MN, USA: Hazelden Information &
Educational Services; 2005.

[39] SAMHSA. Matrix Intensive Outpatient Treatment foedple with Stimulant Use Disorders. Rockville, MD,
USA: U.S. Department of Health and Human Servi2é8g6.

[40]Rawson RA, Marinelli-Casey P, Anglin MD, Dickow Arazier Y, Gallagher C, et al. Comparison of
Psychosocial Approaches for the Treatment of Mefifteatamine Dependence. Addiction. 2004;99:708-17.
[41]Shoptaw S, Reback CJ, Peck JA, Rotheram-Fuller dhjiegasm RC, Freese TE, et al. Behavioral treatment
approaches for methamphetamine dependence anddtiiéd sexual risk behaviors among urban gay assekbal
men. Drug and Alcohol Dependence. 2005;78(2):125-34

[42]Rawson RA, McCann MJ, Flammino F, Shoptaw S, MidttdReiber C, et al. A comparison of contingency
management and cognitive-behavioral approachestifoulant-dependent individuals. Addiction. 2008 (X):267-

74.

[43]Carroll KM, Onken LS. Behavioral therapies for dialguse. American Journal of Psychiatry 2005;16845?2-

60.

[44]Rawson R, Huber A, Brethen P, Obert JL, Gulati Wp/@aw S, et al. Status of methamphetamine usérs 2-
years after outpatient treatment. Journal of AddicDiseases. 2002;21:107-19.

[45]Huber A, Ling W, Shoptaw SJ, Gulati V, Brethen RywRon RA. Integrating Treatments for Methamphetamin
Abuse: A Psychosocial Perspective. Journal of Addidiseases. 1997;16:41-50.

[46]Dongshi W, Chenglin Z, Yu-Kai C. Acute Exercise Ammmtes Craving and Inhibitory Deficits in
Methamphetamine: An ERP Study. Physiology & Beha\2615;147:38-46.

[47]Haifeng J, Wenxu Z, Hong C, Chuanwei L, Jiang Djniiag S. P300 event-related potential in abstinent
methamphetamine-dependent patients. Physiology l&atder. 2015;149:142-8.

[48]Lopez RB, Onyemekwu C, Hart CL, Ochsner KN, H. KauBdary Conditions of Methamphetamine Craving
Experimental and Clinical Psychopharmacology. 2038):436-44.

84



Zahra Amiri et al Int J Med Res Health Sci. 2016: 5(2)77-85

[49]Li X, Robert J, Malcolm RJ, Huebner K, Hanlon CAaylor JJ, et al. Low frequency repetitive trans@hn
magnetic stimulation of the left dorsolateral poefial cortex transiently increases cue-induced isgavor
methamphetamine: A preliminary study. Drug and AlwdDependence. 2013;133:641-6.

[50]Association AP. Diagnostic and Statistical ManubMental Disorders, 4th Edition, Text revised (DSW-
TR). 4 ed. Arlington, VA, USA: American Psychiatéssociation; 2000.

[51]Fields D, Riesemny K, Roman PM. Exploring diversifion as a management strategy in substance use
disorder treatment organizations. Journal of Sulgstahbuse Treatment. 2015;57:63-9.

[52]Brooks AC, Chambers JE, Lauby J, Byrne E, Carper@do Benishek LA, et al. Implementation of a Brief
Treatment Counseling Toolkit in Federally Qualifietbalthcare Centers: Patient and Clinician Utilaatand
Satisfaction. Journal of Substance Abuse Treat2@h®;60:70-80.

[53]Heinz AJ, Bui L, Thomas KM, Blonigen DM. Distincidets of impulsivity exhibit differential assoca@is with
substance use disorder treatment processes: Asgoisnal and prospective investigation amongtaniliveterans.
Journal of Substance Abuse Treatment. 2015;55:21-8.

[54]Slesnick N, Guo X, Brakenhoff B, Bantchevska D. Angparison of Three Interventions for Homeless Youth
Evidencing Substance Use Disorders: Results of ad®&aized Clinical Trial. journal of Substance Abuse
Treatment. 2015;54:1-13.

[55]Witkiewitz K, Bowen S, Douglas H, Hsu SH. Mindfubebased relapse prevention for substance craving.
Addictive Behaviors. 2013;38:1563-71.

[56]Lee NK, Pohman S, Baker A, Ferris J, Kay-Lambkirits.the thought that counts: Craving metacogngiand
their role in abstinence from methamphetamine dsernal of Substance Abuse Treatment. 2010;38:245-5
[57]Rawson RA, McCann MJ. The Matrix Model of IntensWetpatient Treatment: A guideline developed fa th
Behavioral Health Recovery Management project. &o¢ IL, USA: University of Chicago; 2010.

[58]Farabee D, Rawson RA, McCann M. Adoption of drugidance activities among patients in contingency
management and cognitive-behavioral treatmentsnabaf Substance Abuse Treatment. 2002;23(4):313-5
[59]London ED, Berman SM, Voytek B, Simon SL, MandetkédA, Monterosso J, et al. Cerebral Metabolic
Dysfunction and Impaired Vigilance in Recently Abent Methamphetamine Abusers. Biological psychiatr
2005;58:770-8.

85



