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Abstract

Aims: This study evaluated the effectiveness of a newly developed web-based relapse

prevention program (e-SMARPP) for people with methamphetamine and other drug

problems.

Methods: The study was a multicenter randomized controlled trial comprised of 48

psychiatric outpatients diagnosed with drug use disorder who were randomly assigned to an

eight-week, six-session web-based relapse prevention program (an intervention group) or a

web-based self-monitoring only (a control group). The primary outcome was abstinence

duration during the intervention and relapse risk assessed using the Stimulant Relapse Risk

Scale. Secondary outcomes included motivation to change, self-efficacy, drug cost, quality of

life, sense of coherence and abstinence. The outcomes, except duration of abstinence during

the intervention, were assessed at baseline, 2-, 5-, and 8-months.

Results: No significant difference was observed between the intervention and control groups

for the primary and the secondary outcomes. The effect size of abstinence during the

intervention was comparable to previous studies. When participants were limited to those with

a shorter history of outpatient treatment, abstinence from all drugs/alcohol were significantly

longer in the intervention group. In the intervention group, about 26% dropped out from the

intervention. About 31% did not complete the follow-ups among all participants.



Conclusions: The study failed to show that e-SMARPP was effective for improving

abstinence duration or relapse risk, along with other outcomes, partly because of the small

sample size. The findings of the study may warrant possible use of the program as an adjunct

to drug addiction treatment, and some suggestions were proposed to refine the program and

for further study.



Introduction

Drug use problems and treatment gap

Drug use problems have been a serious public health concern and illicit drug dependence is a

global burden, accounting for 0.8% of global all-cause disability adjusted life years in 2010

(Degenhardt et al., 2013). Discrimination toward drug users is related to poor mental and

physical health (Ahern, Stuber, & Galea, 2007). Stigma toward drug users has been identified

as an important barrier to reducing substance use, improving mental health, and general health

care (Calsyn et al., 2004). In Japan, drug use prevalence and drug-related health problems

have been much lower than that of other countries (Kawakami et al., 2005; Tominaga et al.,

2009; Wada, 2011). Lifetime prevalence of drug use was estimated at 2.6% for any drug

(Wada, 2011), 6.4% for nonmedical use of prescription drugs, and 1.5% for cannabis

(Tominaga et al., 2009). Cocaine, heroin and opioid abuse is low. However, there are high-risk

groups with lifetime prevalence of any drug use estimated as 54.7% and 65.0% among HIV

positive patients and men who have sex with men, respectively (Hidaka et al., 2006). Lifetime

prevalence of cannabis use was reported as 32.7% among clubgoers (Shimane, Hidaka, Wada,

& Funada, 2013). The most prevalent drug has been methamphetamine in the treatment

population, estimated at about 40% of patients who received any treatment in psychiatry with

dependence or related disorders (Matsumoto, Tachimori, Tanibuchi, Takano, & Wada, 2014).



Prescription drug abuse has been also prevalent, especially among females suffering from

mental distress (Matsumoto et al., 2014).

The national drug policy for Japan is predicated on zero-tolerance. Initiatives have

been called a “War on Drugs” and traditional treatment tends to be abstinence-oriented. This

means that Japanese law is very strict regarding illicit drug use, even if limited to individual

drug use. Furthermore, only abstinence has been thought as the best treatment goal. Such

national policy has tended to cause a strong stigma towards drug use and drug users. For

example, it is generally thought that drug use is not a medical issue, but a matter of self-

responsibility. Indeed, many policies and practices intentionally or unintentionally create and

exacerbate risks and harms toward drug users including discrimination, restrictive and

punitive laws and policies, and the denial of life-saving medical care in the name of drug

control and drug prevention (Harm Reduction International, 2017). Moreover, abstinence-

oriented treatment tends to be mandatory and in an inpatient setting, which is more expensive,

and not available to many drug users.

Many contemporary perspectives, however, view drug dependence as a chronic

illness, comparable to diabetes, hypertension and asthma, rather than as an acute drug use

problem (McLellan, McKay, Forman, Cacciola, & Kemp, 2005). At the same time, harm

reduction, which is opposite to a zero-tolerance policy, is gaining popularity around the world.



A harm reduction approach consists of pragmatic policies, programs and practices for drug

users. These efforts are aimed primarily at reducing the adverse health, social and economic

consequences of the use of legal and illegal psychoactive drugs without necessarily reducing

drug consumption (Harm Reduction International, 2017).

Harm reduction programs are provided based on the wants and needs of a drug user.

There is also advocacy of human rights to improve drug users’ quality of life, mental and

physical health, and social function in employment, finance, family and social relationships.

From this perspective, it is important to lower the threshold of treatment access with a non-

punitive attitude and provide treatment widely, focused on not only abstinence, but also

positive outcomes such as improvement of quality of life, subjective recovery, and

socioeconomic status.

Based on scientific research on drug addiction since the 1970s, behavioral therapies

are the most commonly used forms of treatment (National Institute on Drug Abuse, 2016).

Despite evidence of the iveness of the interventions for substance use disorders, including

cognitive behavioral therapy, there is a gap between potential treatment needs and available

treatment services around the world (Kohn, Saxena, Levav, & Saraceno, 2004; The Substance

Abuse and Mental Health Services Administration, 2015). Various reasons have been

considered as barriers to treatment access: (1) limited availability (e.g., rigid session times,



inconvenient locations, cost for drug users), (2) concerns about confidentiality and

stigmatization, and (3) economic and human-resource limitations for treatment providers

(Rooke, Thorsteinsson, Karpin, Copeland, & Allsop, 2010; Rooke, Copeland, Norberg, Hine,

& McCambridge, 2013; Sholomskas et al., 2005; Weissman et al., 2006). In a drug users

survey, reasons for not receiving illicit drug use treatment among people who felt they needed

treatment were non-readiness to stop using, no health coverage and unaffordable cost,

concerns of negative effect for job and relationship, and no information (The Substance Abuse

and Mental Health Services Administration, 2015).

In Japan, the situation around drug addiction treatment is very similar. Outpatient

treatment and community-based support for drug users have been very poor (Matsumoto &

Kobayashi, 2008). There are 12-step programs and self-help groups such as Narcotic

Anonymous and Alcoholics Anonymous in the community. These self-help therapeutic

programs have been popular, however, the treatment outcome evidence is unclear and only a

small population of drug users engage in such programs. Group cognitive behavioral therapy

programs, including relapse prevention, have gained in popularity and since April 2016 are

covered by national health insurance. This is a landmark event because previously there was

no specialized treatment for drug dependence. Dissemination of such treatment, however, is

insufficient (Matsumoto & Kobayashi, 2008). In the coverage, two or more trained health



professionals (psychiatrist, nurse, or occupational therapist) provide a treatment program for a

maximum of two years. The medical treatment fee for the program is defined as 340 points

and the patient pays about 1,000 yen per visit if the patient uses national health insurance

(Ministry of Health, Labour and Welfare, 2016). The program requires the involvement of

trained professionals and outpatients diagnosed with drug dependence who regularly visit to

hospital. These requirements pose challenges for a small hospital located in rural area because

it is difficult to enroll outpatients that will continuously participate in the program. Moreover,

patients that continue to work or have childcare needs cannot use the program unless they are

absent from work or use childcare because the program is provided only during the day and

on weekdays. The same thing happens at public psychiatric institutions that provide free

treatment services.

As such, it is necessary to develop flexible, accessible and cost-effective treatment

programs, especially in Japan, as outpatient treatment for drug users is very limited and

societal drug-use stigma is strong.

Intervention using information and communication technology

Therapeutic interventions using information and communication technology have developed

and adapted to various health problems to address challenges in treatment implementation

(Barak, Hen, Boniel-Nissim, & Shapira, 2008; Chebli, Blaszczynski, & Gainsbury, 2016).



There are pros and cons when we use such technologies for treatment. Positives include: easy

accessibility, low cost for service users and providers, a lack of stigmatization, confidentiality,

treatment consistency and standardization, and easy collection of data (Barak, Hen, Boniel-

Nissim, & Shapira, 2008; Copeland & Martin, 2004; Moore, Fazzino, Garnet, Cutter, &

Barry, 2011; Rooke, Thorsteinsson, Karpin, Copeland, & Allsop, 2010). Challenges include:

lack of face-to-face and personalized contact (e.g., little non-verbal communication), ethical

issues (e.g., information security, identity of patients and therapists, impersonation,

emergency situations), legal issues (e.g., not covered by law and regulation, no insurance for

negligence), and practical and technical issues (e.g., training online therapists, dependency on

electricity and internet connection, complicated technology) (Barak et al., 2008; Copeland &

Martin, 2004; Moore et al., 2011; Rooke et al., 2010). Many computer-assisted or web-,

Internet- or mobile-based interventions for drug users that were developed based on

psychosocial approaches have demonstrated benefits for abstinence, treatment retention and

cost effectiveness with small to moderate effect sizes ranging from 0.19 to 0.54 (Moore,

Fazzino, Garnet, Cutter, & Barry, 2011; Portnoy, Scott-Sheldon, Johnson, & Carey, 2008;

Takano, Miyamoto, & Matsumoto, 2015). Various interventions were designed to use

behavioral therapy approaches, e.g., cognitive behavioral therapy, motivational interviewing,

as well as use in face-to-face interventions. In the studies, primary outcome was drug use



and/or abstinence assessed by self-report and/or urine test (Takano et al., 2015). Treatment

retention, adverse events, relationship with therapists and engagement in the treatment were

assessed as secondary outcomes (Takano et al., 2015). Most of these interventions have been

developed for specific drugs, in particular cocaine, cannabis or opioid users in Western

countries (Carroll et al., 2008, 2009; Kay-Lambkin, Baker, Lewin, & Carr, 2009; Kay-

lambkin, Baker, Kelly, & Lewin, 2011; Ondersma, Svikis, & Schuster, 2007; Rooke et al.,

2013). There are few programs that support various types of drug users including

amphetamine-type-stimulant users and for populations in Asia with different social

backgrounds (Tait et al., 2012, 2015; Takano et al., 2015). In Japan, there have been various

web and mobile applications to assist in personal health care, however, evidence-based

therapeutic interventions for drug users remains undeveloped.

Programs developed and tested in previous studies tended to target a specific drug

use and have no or minimum involvement by a health professional (Bickel, Marsch,

Buchhalter, & Badger, 2008; Carroll et al., 2014; Chopra et al., 2009; Kay-lambkin et al.,

2009, 2011; Rooke et al., 2013; Tait et al., 2015). In Japan, however, most of the treatments

using the basic elements and approaches of cognitive behavioral therapy such as problem

solving and function analysis have been provided for people with problems for various types

of substances in group therapy. This is because it is not feasible to gather a homogeneous



group of patients who use the same drug in Japan due to the small population of drug users.

As such, it may be worthwhile to develop a program that is adaptable to problems for many

types of drugs and which can cover a wide population and is feasible to implement, especially

in settings with a small population. Also, it is necessary to develop a program that is better for

multiple-drug users who use several kinds of drugs at the same time or who change the

primary drug depending on situation. When considering approaches, a web-based program

cannot provide personalized treatment based on the user’s background and condition unless

the program has very advanced technologies. Thus, it is necessary to evaluate the efficacy of a

web or Internet-based program with involvement by a health care professional in order to

provide personalized treatment. Additionally, evaluation of a Japan-based context is necessary

to consider the local cultural background for drug use, treatment policy and community-based

resources, which are different from other countries. The content of a web-based program in

Japan may be different from content in other countries. As such, the author has developed a

web-based program with personalized feedback for different drug users using content from an

existing program in Japan for drug users who use various types of drugs.

Study 1: Development of e-SMARPP

Aims
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The aims of this study were: 1) to describe the development of a new web-based relapse

prevention program using existing evidence-based cognitive behavioral approaches, and 2) to

examine the acceptance and usability of the prototype.

Development of the prototype

Structure and security

The author developed a prototype of a web-based program named “e-learning Serigaya

Methamphetamine Relapse Prevention Program (e-SMARPP)” for Japanese drug users based

on an existing face-to-face cognitive behavioral relapse prevention program (Takano,

Miyamoto, Kawakami, & Matsumoto, 2016a), using Moodle version 2.6.1, which is an open-

source web application for building e-learning websites (“Moodle”, n.d.). Moodle is much

less expensive than commercial e-learning systems provided by IT companies and it is easy to

customize content depending on a developer’s needs. The prototype was anticipated to require

revision once or twice, so the author obtained an original domain name for the e-SMARPP

website and developed all content. Moodle facilitates the ability to control access and set up

different types of accounts with different authorizations. The author had an administrator

account that allowed all functions, including user registration, customization of content, and

entry of feedback comments. Co-researchers had a “teacher account” in which they could see

users’ progress and make feedback comments, however, they could not register a new user or
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change the content. This “teacher account” is useful when the website has many classes

(called “cohort” in Moodle) for managing a certain number of website users. If users of e-

SMARPP increase or many settings are involved in e-SMARPP, the author can designate

other health professionals as “teachers,” which represent web-therapists who provide

interactive support. In the future, e-SMARPP can be used to provide adjunct or alternative

treatment at different departments that drug users often visit such as a psychiatric hospital,

HIV clinic, emergency room, and public healthcare center. The e-SMARPP website is

designed to support any device, including personal computers, mobile phones and tablet

computers with Internet access. The website is closed access and only the study participants

were provided a login account from an administrator. Access security is protected by an

individual login/password and secure socket layer technology.

Referenced program

The content of e-SMARPP was developed to be independent of the type of drug and was

developed with versatility to assist in handling common problems among drug users. The

referenced program was the Serigaya Methamphetamine Relapse Prevention Program

(SMARPP), which was developed based on the Matrix Model for outpatients using stimulants

in the United States. The Matrix Model is a packaged cognitive behavioral relapse prevention

program constructed with treatment elements based on other evidence-based approaches such

12



as contingency management and motivational interviewing using detailed treatment manuals

and demonstrated effectiveness for drug and alcohol reduction and risky sexual behaviors

(Carrico et al., 2014; Rawson et al., 1995). The program is versatile and can be used for

various drug problems. The program consists of a series of sessions based on educational

components and practical relapse prevention exercises using a workbook. Since continuous

drug-use monitoring is one of the important elements of treatment for drug addiction,

participants of SMARRP check daily drug use and are encouraged to honestly convey their

use to therapists and others. Urine tests/self-monitoring are only used to evaluate efficacy of

the intervention and are kept confidential. Recently, SMARPP has been widely implemented

at various settings including outpatient/community-based treatment, probation offices and

correctional institutions in Japan (Kobayashi et al., 2007). In previous studies, about 60% of

participants of SMARPP continued abstinence after 1-year follow-up among outpatients

(Tanibuchi et al., 2016). SMARPP participants showed more frequent new enrollment in a

self-help group than nonparticipants at community-based or outpatient treatment (Kondo et

al., 2014). In addition, motivation for treatment and confidence dealing with drug cravings

increased during intervention among inmates in a juvenile home and a prison that participated

in the program (Matsumoto et al., 2014; Matsumoto, Chiba, Imamura, Kobayashi, & Wada,

2011).

13



Components of the prototype

The prototype of e-SMARPP consisted of five parts: 1) a relapse prevention program

comprised of sessions (watching videos in a YouTube format, submitting exercises, and a

weekly diary on the website); 2) self-monitoring (calendar that displays drug use status by

color); 3) information (downloadable PDF information and website links to drug addiction

support services), 4) user guide (how to use the system, frequently asked questions, and

contact form to researchers); and (5) a survey (questionnaires for baseline and post surveys).

The e-SMARPP content was intended to be user-friendly with minimal text and limited use of

difficult Kanji characters referencing specialized medical terminology. User guides in each

section supported use. Narration and subtitles in the videos helped users understand the

content. In the web-based surveys, users clicked radio buttons or input brief text when

answering. As for therapist involvement, tailored feedback comments from the health

professional (the author) were provided after exercise answers were submitted and for the

weekly diary. e-SMARPP had some automated functions, including tracking progress for

users, and a notification email function for users when they received feedback, and for

researchers indicating that users have submitted exercise answers, diary entries, and

questionnaire answers. In the notification emails, a related web page link, for example, for a

feedback comments page, is shown and users can access the web page directly.
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The self-monitoring calendar in e-SMARPP was newly developed, using a plug-in

from Moodle to provide a function that is similar to the self-monitoring process utilized in

SMARPP. Participants of SMARPP put stickers of three colors (red, yellow, or blue) that

indicate drug use condition on their calendar. The colors represent drug use as follows: red

reflecting abuse of the primary drug; yellow reflecting secondary abuse of other drugs and

alcohol use, or alcohol use; and blue indicating no drug or alcohol use. In e-SMARPP,

participants clicked on a date in the calendar and selected one of the three colors, with that

color subsequently displayed on the date. Instructions and a legend for the colors were not

displayed on the web page to avoid concerns about confidentiality. Participants were provided

an explanation about the colors and how to use the calendar at the time of study enrollment.

During the intervention, participants were expected to check daily drug use and submit this at

the weekly deadline. Additionally, this self-monitoring was also used in a manner similar to

the Timeline FollowBack (TLFB) method. The TLFB method was developed to

retrospectively record substance use (L. C. Sobell, Maisto, Sobell, & Cooper, 1979). Although

the TLFB method was developed to obtain self-reports on alcohol use with a paper-and-pencil

approach, it has been extended to other behaviors, and moreover, web-based versions have

been developed with good reliability and usability (W Fals-Stewart, O’Farrell, Freitas,

McFarlin, & Rutigliano, 2000; Norberg, Mackenzie, & Copeland, 2012; Linda C. Sobell,

15



Brown, Leo, & Sobell, 1996). This self-monitoring was intended to record only presence or

absence of drug use without quantity and frequency a day because primary abuse of a drug

varies and it would not be possible to adequately compare total quantities. The TLFB method

usually records daily quantity and frequency, however, we prioritized a user-friendly system

that limited the presentation of complex options for drug names and units.

The development process was described previously in detail (Takano et al., 2016a).

Usability test of the prototype

Methods

The authors conducted a pilot study with a pre-post design to assess the usability and

acceptance of the prototype of e-SMARPP among ten outpatients diagnosed as having a drug

dependence and people who had recovered from drug dependence (Takano et al., 2016a). This

was conducted at the outpatient department of the National Center of Neurology and

Psychiatry (NCNP) and at nonprofit rehabilitation institutions called Drug Addiction

Rehabilitation Center (DARC). DARC facilities are operated by peer educators who have

themselves experienced drug dependence problems and who have recovered at a DARC.

Because this study was a pilot and a first trial, we sought out a variety of comments from

people dealing with drug problems at different stages of recovery. We felt that the opinions of

persons who had experience with drug use and recovered from drug dependence were of some

16



help to developing an effective and user-friendly program. Therefore, we also invited DARC

staff that had quit using drugs for more than a year to participate. In total, 12 people

(NCNP=3 and DARC=9) volunteered to participate.

The participants used the prototype for four weeks and then evaluated usability. The

intervention content consisted of four sessions of the relapse prevention program and self-

monitoring. The participants were asked to complete each relapse prevention session in

consecutive order and self-monitoring by each deadline (each Sunday). If they did not

complete the session and/or the self-monitoring by each deadline, the author sent e-mails once

or twice as a reminder. Usability was assessed by the Web Usability Scale (WUS) (Nakagawa,

Suda, Zempo, & Matsumoto, n.d.). The WUS consist of 21 items measured on a 5-point scale

(1: disagree to 5: agree) and seven subscales: Ease of use, Website structure, Visual, Response

speed, Favorability, Helpfulness and Credibility. Subscale average scores were also calculated

and a higher score indicated higher website usability. Additionally, original quantitative and

qualitative questionnaires were used to evaluate detailed usability and acceptance of the

prototype. Program completion rate was also assessed.

This pilot study was approved by the Ethics Committee of the Faculty of Medicine

and Graduate School of Medicine of the University of Tokyo and the Ethics Committee and

the Institutional Review Board of NCNP.

17



Results and discussion

Of the 12 eligible applicants, 83% completed the baseline assessment. There were two that

were excluded because of poor health and an unknown reason. Most of the participants were

male and recruited from DARC and accessed the Internet everyday primarily from a

smartphone (70%). Primary drugs were methamphetamine (80%), cannabis (10%), and new

psychoactive substances (10%). Most of the participants (90%) had maintained abstinence for

more than a year.

Of the ten participants, the program completion rate was 60% (Takano et al., 2016a).

The participants completed one relapse prevention session in about 60 minutes. The average

number of days needed to complete one session was 2.15 days (median was 2). Most of the

participants felt that the program volume and pace, a session per week, was suitable. A

majority felt the content of the videos was helpful and submitting the exercises and diary were

basically easy. The participants felt the feedback comments were adequate and a quick

response was well received. All average scores of the subscales of the WUS were over 3

points. The results indicated good acceptance of e-SMARPP. However, they felt the length of

a video was too long. Additionally, participants who had maintained abstinence for several

years previous did not feel the self-monitoring was not helpful because it was boring to just

record the same condition every day. Although there was no adverse effect during e-SMARPP

18



use, there were functional defects including compatibility in the character code for the iPhone

e-mail application. One participant could not read notification e-mails regarding feedback

comments.

Finalization of the program

Some improvements were suggested through the pilot study. In the revision process after the

pilot study, the content of the videos was simplified to focus on problem-solving approaches

rather than adverse drug effects. Videos were revised and shortened to be within a length of

about 10 minutes (total time for watching videos per session: less than 30 minutes). Self-

monitoring was improved to allow recording of detailed conditions about drug users (e.g.,

drug consumption, forms of used drugs, and triggers of drug use) depending on a user’s

needs, especially for drug users who had maintained abstinence for a long period of time.

Programming bugs, including garbled characters on mobile phones, were fixed by excluding

machine dependent characters. The author completed the revised version of e-SMARPP to

conduct a subsequent randomized controlled trial (RCT) after the process of prototype

development, the usability study, and revision (Takano, Miyamoto, Kawakami & Matsumoto,

2016b).

Study 2: Randomized controlled trial

19



Aims and hypothesis

The aim of this study was to examine the efficacy of a web-based cognitive behavioral relapse

prevention program through a revised version of e-SMARPP, among Japanese psychiatric

outpatients with methamphetamine and other drugs use problems with a multicenter RCT

design at 8-month follow-up. The primary hypothesis was that participants assigned to e-

SMARPP would maintain a longer duration of consecutive abstinence from a primary abused

drug during the intervention and have reduced relapse risk compared to those who were

randomized to web-based self-monitoring only. The secondary hypothesis was that

participants in the e-SMARPP group would report positive changes in motivation to change,

self-efficacy for drug craving, quality of life, sense of coherence, cost of drug, and abstinence

in the past 28 days. In addition, completion, usability and satisfaction of the program were

assessed for utilization and feasibility.

Methods

Trial design

As shown in Figure 1, this study was a two-arm (allocation ratio is one to one), parallel-

group, non-blinded and multicenter randomized controlled trial. Eligible participants were

asked to complete the baseline assessment and were randomly allocated to either the

intervention group (e-SMARPP group) or the control group (self-monitoring group). All

20



participants in both groups were provided a login/password with instructions about how to

access the website and used e-SMARPP during the study for eight weeks. The participants in

the e-SMARPP group could access the complete contents of e-SMARPP, while the selt-

monitoring group could access a part of it: self-monitoring. Each individual access account

was tied to either group, and as such participants could use e-SMARPP content included in

their group only. Web-based follow-up assessments were conducted at 2, 5, 8 months after the

baseline assessment. This study is reported based on the CONSORT checklist (Appendix 1).

This study protocol was registered with the University Hospital Medical Information Network

clinical trial registry (UMIN-CTR), number UMIN000016075 (https://upload.umin.ac.jp/cgi-

open-bin/ctr/ctr_view.cgi?recptno=R000018484).

The RCT protocol was changed twice after study commencement. First, the inclusion

criteria were extended from those who used a primary abused drug in the past month to those

who used a primary abused drug in the past year because it was difficult to recruit outpatients

who currently used drugs at the right time. Many patients tried to stop using drugs before their

first visit. Patients admitted to an emergency department tended to drop out of the treatment,

refer to another hospital or were hospitalized. Second, additional recruiting hospitals and

clinics were added to recruit more patients (Takano et al., 2016c).

Participants and setting

21



The participants were recruited from five psychiatric hospitals and one clinic that provided

treatment for people with substance use disorder in Japan (National Center of Neurology and

psychiatry, Saitama Psychiatric Medical Center, Kanagawa Psychiatric Center, Okayama

Psychiatric Medical Center, Tokyo Metropolitan Matsuzawa Hospital and APARI clinic).

These institutions are located in cities with a large population. The inclusion criteria were: (1)

outpatients who were diagnosed with substance use disorder assessed by DSM-IV or 5 by

psychiatrists who were co-researchers (psychoactive substances other than alcohol and

tobacco), (2) those who used a primary abused drug in the past year, and (3) those with access

to the Internet via PC, smartphone or tablet computer and could exchange e-mail. The

exclusion criteria were: (1) patients with severe physical diseases, (2) patients with high

suicide risk, (3) patients with severe symptoms of substance-induced psychotic disorder, (4)

patients with impaired cognitive function and (5) those who were judged ineligible to

participate in the study by a psychiatrist (co-researcher). The participants were diagnosed

using DSM IV or 5 criteria based on their complaints at a first visit by a psychiatrist who were

certificated as a psychiatric specialist or a designated psychiatrist and had clinical experience

of more than ten years. There was a limitation in terms of gaining a comprehensive diagnosis

because a structured interview was not conducted. Various types of participants (type of

drugs, previous and currently receiving treatment for drug dependence, psychiatric

22



comorbidity, pharmacotherapy and sexual orientation) were included to test adaptation of e-

SMARPP to various drug users in a secondary analysis.

Randomization and blinding

Staff of recruiting institutions including co-researcher psychiatrists recruited outpatients who

met the inclusion criteria by using flyers and posters. Psychiatrists with had lengthy

experience in diagnosis and treatment of substance use disorders assessed a candidate’s

diagnosis and health condition, explained about the study, and then referred them to the author

if the candidate indicated a willingness to participate in the study. It was difficult to count the

number of all outpatients and eligible outpatients who met inclusion criteria because the

psychiatrists examined many outpatients who had different diagnoses for a limited amount of

time. Therefore, we did not know the number of total potential participants and eligible

participants (Figure 1). Eligible participants were informed in advance that they would be

randomly allocated to either the e-SMARPP group or the self-monitoring group. After

baseline assessment, they were randomly assigned to either of the two groups using the

method of permuted block, with a random block size of four, and they were informed about

their assigned group by the author. Randomization was stratified by institution. The computer-

generated allocation list was made by an independent researcher and concealed to other

researchers and participants until the time of assignment. Enrollment was done by the author
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and the intervention started immediately. The author managed study progress and sent e-mail

reminders to participants who did not answer the assessments. Researchers and staff who

worked for recruiting institutions were blinded. In addition, an independent researcher who

did not analyze data downloaded data from the e-SMARPP database and an independent

research assistant masked the group variable before analysis, then the author analyzed data

that was already blinded to the group variable.

Interventions

Web-based relapse prevention program: e-SMARPP

The website of e-SMARPP was comprised of five modules: (1) cognitive behavioral relapse

prevention sessions (watching videos, submitting exercises and a weekly dairy on the

website), (2) self-monitoring, calendar that displays drug-use status by color, (3) information,

downloadable PDFs and website links to drug addiction support services, (4) a user guide,

how to use the system, frequently asked questions and a contact form to researchers, and (5)

assessment, which were web-based questionnaires for baseline and three follow-up

assessments.

The main intervention modules were the relapse prevention program sessions and

self-monitoring. Content for the videos and exercises of the relapse prevention program were

taken from the SMARPP workbook and can be adapted to any type of drug. Each session has
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three videos, two exercises and a weekly diary activity (Appendix 2). Videos were made in a

YouTube format and embedded in each session (Appendix 3). Videos were online, but were

unlisted videos and restricted to people who have the link to the video, so only participants in

the e-SMARPP group and researchers could view them. Narration and subtitles helped users

understand the content. Exercises were related to the video content and users were expected to

complete these after watching the video. Users wrote and submitted their own answers

through an Internet text form (Appendix 4). In addition, users were expected to write down in

the weekly diary their condition from the last week, current goals, and how they planned to

spend time over the next week. Writing in the diary was also done on the Internet through the

system. After submitting the exercise and the weekly diary, users received tailored feedback

comments from qualified health care professionals (registered nurse/the author) trained to

support patients with substance use disorders. Feedback comments were based on

motivational interviewing skills to enhance user motivation and to provide individual support.

The feedback comments for exercises were mixed common and personalized messages. In the

common messages, the participants were provided examples of common triggers of drug use

and ways of coping with drug craving. The personalized messages depended on each

participant’s comments and usually consisted of answers to questions and empathic,

supportive, optimistic, yet directive advice according to an individual situation that utilized
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motivational interviewing techniques, such as reflection, avoiding arguments, reframing,

supporting self-efficacy, and developing discrepancy.

The self-monitoring was done in a calendar format like the Timeline FollowBack

method (Fals-Stewart, O’Farrell, Freitas, McFarlin, & Rutigliano, 2000; Norberg, Mackenzie,

& Copeland, 2012; Sobell, Maisto, Sobell, & Cooper, 1979; Sobell, Brown, Leo, & Sobell,

1996). Users clicked on a date in the calendar and selected one of three colors (red, yellow or

blue), then that color subsequently displayed on the date (Appendix 5). The colors represented

the user’s drug use: red reflecting abuse of the primary drug; yellow reflecting secondary

abuse of other drugs and/or alcohol use; and blue indicating no drug and alcohol use. An

optional memo function was provided for personal user use that records detailed conditions

(drug form, quantity and frequency, triggers, etc.).

Intervention group: e-SMARPP group

Participants who were assigned to the e-SMARPP group were provided access to the

complete contents of e-SMARPP, including six sessions for cognitive behavioral relapse

prevention and web-based self-monitoring. They were expected to complete each session over

a week period in sequence order by each deadline (each Sunday). For an 8-week intervention

period, they were expected to complete a total six sessions, but they had a 2-week grace

period and were allowed to progress at their own pace. If they did not complete a session, the
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session was carried over to the next week. Participants were expected to record their daily

situation of drug use on the web-based self-monitoring calendar by each deadline (each

Sunday). If they did not go through an expected session and/or self-monitoring by each

deadline, the author sent an e-mail reminder on the next day (Monday). Participants continued

to receive outpatient treatment as usual, including medication, face-to-face group or

individual psychosocial treatment programs and counseling by psychologists and/or social

workers. Provided treatment depended on individual condition. Even if participants stopped

receiving outpatient treatment or changed their primary doctor and hospital, the web-based

intervention was not cancelled.

Control group: self-monitoring group

Participants who were assigned to the self-monitoring group were provided access to a part of

the contents of e-SMARPP, including the web-based self-monitoring and information content.

The self-monitoring group participants did not have access to the cognitive behavioral relapse

prevention sessions. Similar to the e-SMARPP group, they were expected to record their daily

situation of drug use on the web-based self-monitoring calendar by each deadline (each

Sunday). The e-mail reminder and outpatient treatment as usual were provided as well as the

e-SMARPP group. After the study period, cognitive behavioral relapse prevention sessions

were provided if requested.
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In previous studies, there were a variety of control group conditions: treatment as

usual, no treatment, face-to-face program, providing materials, or other web-based content. It

would be possible to assess non-inferiority or equivalence of e-SMARPP compared to

standard treatment (face-to-face relapse prevention), but it was difficult to randomly allocate

outpatients into the two groups because they usually wanted to receive standard treatment. In

this study, we needed to assess exact daily drug use during the intervention for two months,

but drug users said in the pilot study that it was difficult to recall drug use history up to two

month ago at the earliest. Additionally, we needed to maintain the participants in the control

group in the study because drug users were generally likely to dropout from the study. We

thought that we could send reminders often if the participants in the control group were

provided any intervention and did not access the e-SMARPP website. Therefore, the control

group did self-monitoring as a minimum intervention.

Measures

Data collection procedure

Data collection was conducted through web-based self-reported questionnaires on the e-

SMARPP website at baseline (T1) and follow-up assessments at 2 (T2), 5 (T3) and 8 (T4)

month after the randomization (Appendix 6). Participants were informed about the follow-up

assessments via e-mail and asked to complete the questionnaire within one week. After one
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week, an additional reminder email was sent to non-respondents. If a participant’s e-mail

address changed and an e-mail was not received, a postcard was sent as an extra reminder.

Participants received a prepaid card for 1,000 yen as a reward for each assessment that they

completed.

Primary outcome

The longest duration of consecutive abstinence

A primary outcome was the longest duration of consecutive abstinence (days), according to

previous studies (Carroll et al., 2008, 2014). The longest duration of consecutive abstinence

from the primary abused drug during eight-week intervention (56 days) was counted, using

the self-monitoring calendar and the Timeline Follow Back method.

Previous studies have used a variety of definitions for abstinence, including: 1)

consecutive abstinence or total days of abstinence in a certain period, and 2) abstinence from

the most problematic drug, illicit drugs, or all substances including alcohol. We decided to use

consecutive abstinence as a primary outcome because it was important to maintain a longer

abstinence, rather than intermittent abstinence in terms of optimal recovery. Additionally, e-

SMARPP content focused on recovery from the primary abused drug rather than all

substances. As such, we employed abstinence from the primary abused drug.

Relapse risk
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Another primary outcome was relapse risk, assessed using the Stimulant Relapse Risk Scale

(SRRS) at 2-, 5, and 8-month follow-up (Ogai et al., 2007). The SRRS was developed to

measure multidimensional relapse risk and consists of 30 items measured on a 3-point Likert

scale. The total score ranges from 30 to 90. Higher scores for total and subscale items indicate

higher relapse risk. Its reliability and validity was confirmed among stimulant drug users in

Japan (Ogai et al., 2007).

Secondary outcome

Motivation to change

Motivation to change was measured with the Stage of Change Readiness and Treatment

Eagerness Scale-8 version for Drug Use (SOCRATES-8D) (Kobayashi et al., 2010; Miller &

Tonigan, 1996). The SOCRATES-8D consists of 19 items assessed on a 5-point Likert scale.

The total score ranges from 19 to 95. Higher scores indicate a higher motivation to change.

Positive correlations have been reported between high scores and the development of

readiness for treatment (Mitchell, Angelone, & Cox, 2007) and engagement in treatment

(Mitchell & Angelone, 2006). Reliability and validity of the Japanese version of the

SOCRATES-8D has been confirmed (Kobayashi et al., 2010; Matsumoto, Chiba, Imamura,

Kobayashi, & Wada, 2011).

Self-efficacy for handling drug use
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Confidence (i.e., self-efficacy) in handling drug use and craving was measured with the Self-

efficacy Scale for Drug Dependence (SSDD) (Morita et al., 2007). The SSDD has two

domains: general self-efficacy (GE) and self-efficacy in specific situations (SS). The GE

domain consists of five items assessed on a 5-point Likert scale from 1 (not confident) to 5

(confident). The SS domain consists of 11 items assessed on a 7-point Likert scale from 1 (not

at all confident) to 7 (absolutely confident). The total score is summed the GE and the SS

scores and ranged from 16 to 102. Higher score means more confidence in handling a drug

craving.

Quality of life

Traditionally, addiction treatment has focused only on achieving abstinence from substances.

However, this limited aim for treatment efficiency has recently been criticized. The addiction

field has recognized that it is important to also focus on other positive treatment outcomes and

subjective recovery such as quality of life, resilience and life satisfaction (Pasareanu, Opsal,

Vederhus, Kristensen, & Clausen, 2015; Venner et al., 2006). Health related quality of life was

measured with WHOQOL-26 (Skevington, Lotfy, & O’Connell, 2004), which consists of 26

items measured on a 5-point Likert scale. There are two items that ask about an individual’s

overall perception of quality of life (QOL) and their health. The remaining 24 items are

divided into four domains: physical domain, psychological domain, social relationships and
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environment. All items ask about the respondent’s life over the last four weeks. Higher scores

indicate a higher QOL.

Sense of coherence

Sense of coherence (SOC) is considered to be an individual’s personality as a fundamental

source of coping in stressful events (Antonovsky, 1987). The SOC of people with substance

use disorder has been considered lower than that of healthy people (Arévalo, Prado, & Amaro,

2008). Among people with mental health problems and substance use disorders, previous

studies have revealed that high SOC is associated with a better ability to cope with stressful

life situations and improved life satisfaction (Arévalo et al., 2008; Langeland, Wahl,

Kristoffersen, Nortvedt, & Hanestad, 2007) and high SOC is one of the predictors of

treatment success: treatment retention and drug abstinence (Abramsohn, Peles, Potik,

Schreiber, & Adelson, 2009). SOC can be considered as an important foundation for recovery

from drug addiction. The University of Tokyo Health Sociology version of the SOC3 scale

(SOC-3-UTHS) (Togari, Yamazaki, Nakayama, & Shimizu, 2007) was used, which consists of

three items measured on a 7-point Likert scale. A higher score indicates a higher SOC.

Drug cost

There are many drug users that are unemployed, living alone, and lacking in positive social

relationships. This economic situation is further degraded if they repeatedly buy and use
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drugs, all the while without social support. Life stressors such as unemployment, economic

hardship, and discrimination have been thought of as predictors of early relapse (Tate et al.,

2008). Therefore, financial control is important for drug users. We assessed drug cost spent

over the past month because it was difficult to assess the participant’s entire financial history.

Total cost of drug use (yen) in the past month was asked. Drug cost depended on type of drug,

amount of drug, and the relationship between a drug user and a dealer. In Japan,

amphetamine-type stimulants including methamphetamine and 3,4-

methylenedioxymethamphetamine (MDMA) are more expensive than other drugs.

Methamphetamine costs about 50,000 yen for use several times. MDMA called Ecstasy is a

few thousand yen per one tablet. Other drugs including new psychoactive substances and

cannabis are relatively cheap (about 2,000 to 5,000 yen for use several times). The outlier was

defined if the cost variable was over 100,000 yen, even if the participant did not use a drug in

the past month. There are also drug users who pay tens of thousands to prepare a place for

drug use and to obtain drugs. It is possible that drug users have given up using a drug through

self-control, although they may still buy drugs and leave drugs unused. Thus, the study did

not exclude the cost variables even for users that maintained complete abstinence.

Abstinence

As mentioned in the primary outcome paragraph, there are several definitions for abstinence.
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In this study, data for abstinence in the past 28 days was available at four points. We

examined changes of abstinence over time by using different definitions in a sensitivity

analysis. Abstinence in the past 28 days was repeatedly evaluated using the following four

definitions. First: the longest duration of abstinence from the primary abused drug; second:

the longest duration of abstinence from all drugs/alcohol; third: total abstinent days from the

primary abused drug; and forth: total abstinent days from all drugs/alcohol. Abstinent days

were recorded using the self-monitoring calendar during the intervention and retrospectively

recorded using the Timeline Follow Back method at the baseline and at 5- and 8-month

follow-up.

Process evaluation: usability and satisfaction

In addition, completion, usability and satisfaction of the program were assessed for utilization

and through a feasibility test. The intervention completion rate of each group was assessed.

Usability of the e-SMARPP website was assessed using the Web Usability Scale (WUS)

(Nakagawa et al., n.d.) in the same way as in the pilot study. WUS consists of 21 items

measured on a 5-point scale (1: disagree to 5: agree) and seven subscales: Ease of use,

Website structure, Visual, Response speed, Favorability, Helpfulness and Credibility. Subscale

average scores were also calculated higher score indicated higher website usability. The

detailed usability of e-SMARPP content was also assessed using original quantitative and
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qualitative questionnaires. Perceived program satisfaction was assessed using the Client

Satisfaction Questionnaire 8-item version (CSQ-8) (Tachimori, & Ito, 1999). The CSQ-8

consists of eight items measured on a 4-point scale. A higher score indicates a higher

satisfaction with service use. Additionally, participants’ characteristics at the baseline were

compared between those who completed an 8-month follow-up assessment and those who had

dropped out from the follow-ups.

Adverse effects were also assessed. We asked the participants’ primary doctor about

their hospitalization, arrest, and death during the intervention. The participants were asked

about harmful effects, for example, craving drugs or mental distress while using e-SMARPP

in the 2-month assessment after the intervention.

Other covariates

At the baseline assessment, sociodemographic information was gathered including age, sex,

marital status, cohabitation status, educational history, employment status and Internet use

(use days per week, hours per day and main devices to access). Information about history of

drug use was also asked. The primary problematic drug, drug use and abstinence in the past

28 days, age of first drug use, history of arrest and correctional facilities, and self-reported

psychiatric comorbidity with an option to select a diagnosis based on the International

Classification of Diseases-10 were collected. In order to assess the severity of drug use
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problems, we use the Japanese version of the Drug Abuse Screening Test (DAST-20), which

consists of 20 binary items (Skinner, 1982; Shimane et al., 2015). All items asked

participants’ about drug use condition over the past year. Total score ranges from 0 to 20 and a

high score represents a severe condition. The cutoff score for drug use disorders is suggested

as 5/6 with maximum sensitivity and specificity (Cocco & Carey, 1998; Gavin, Ross, &

Skinner, 1989; Yudko, Lozhkina, & Fouts, 2007), although an optimal cutoff score has not

confirmed in different populations and cultures, including Japan. It is also suggested that a

score of 16 or greater indicates a very severe dependence condition (The European

Monitoring Centre for Drugs and Drug Addiction, n.d.). Harmful alcohol use was assessed

using the Alcohol Use Disorders Identification Test-Consumption (AUDIT-C) (Blank,

Connor, Gray, & Tustin, 2015; Bush et al., 1998). Although the cutoff score for harmful

alcohol use has not been confirmed in Japan, the cut-off points 3/4 for male and 2/3 for

female were considered as harmful alcohol use in the study (Reinert & Allen, 2007).

Furthermore, a Kessler-6 scale consisting of six items measured on a 5-point scale was used

to assess psychological distress (Furukawa et al., 2008; Kessler et al., 2002). Total scores

ranged from 0 to 24 and a high score indicates severe distress. The optimal cut-off point is

considered 4/5 for a mood and anxiety disorder (Sakurai, Nishi, Kondo, Yanagida, &

Kawakami, 2011). Additionally, history of treatment was assessed, including outpatient
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treatment period, number of psychiatry hospitalizations, and previous use of face-to-face

relapse prevention and self-help groups.

Sample size

A minimal sample size was calculated for the two primary outcome variables (the longest

duration of abstinence and relapse risk) to detect a medium effect size of d = 0.4 based on

previous studies for drug users. As for the first primary outcome (the longest duration of

abstinence), the effect size between the intervention group and control group after the

intervention was reported as d = 0.45 in a study conducted for computer-assisted cognitive

behavioral therapy (Carroll et al., 2008). For another primary outcome (relapse risk), the

effect size between pre and post intervention was d = 0.39 in a study conducting a relapse

prevention program in Japan (Morita, 2013). We estimated a sample size of 100 per group

(total 200), assuming a = 0.05 and a power (1 - B) = 0.8. Attrition rate and non-completion

rate was reported as relatively high (about 10-45 %) in previous studies of computer-assisted

and web-based intervention for drug users (Carroll et al., 2008; Kay-Lambkin et al., 2009;

Rooke et al., 2013). However, we did not include additional samples because we expected a

low attrition rate because all the participants would be outpatients motivated to seek treatment

and we would send email reminders to follow up. Moreover, it was difficult to recruit more

than 200 drug users in a short period.
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Statistical analysis

Primary analysis

The longest consecutive abstinent days from the primary abused drug during intervention was

compared between the intervention and control groups using a t-test. A Cohen’s d for the

longest consecutive abstinent days was calculated. The values of 0.2, 0.5 and 0.8 were

considered as small, medium and large effect, respectively (Cohen, 1992). The primary

analysis for the repeated measures including the SRRS score was on an intention-to-treat

(ITT) basis, using mixed-effect models. A fixed-effect model was employed when the mixed-

effect model was not convergent. All participants at the baseline were included in the primary

analysis. Missing values were estimated by using restricted maximum likelihood. We included

the following variables as fixed effects: the group, time, the baseline scores and the

interaction of group and time. We also included random effects of participants for intercept

and time. The effect of the intervention was assessed by a test of hypothesis that a time and

group interaction equals 0. To help in interpretation of the effect of e-SMARPP, effect sizes

between groups were calculated at each assessment point by using estimated means based on

the mixed-effect or fixed-effect model among all participants. The effect sizes were calculated

by dividing differences of the estimated means between the intervention and control groups

by pooled standard deviations, where the standard deviations were calculated by using raw
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data of respondents who completed the questionnaire at baseline and at follow-up assessments

in the total sample.

The missing data are often classified into three categories as follows based on how

missing data are generated: 1) Missing Completely at Random (MCAR), 2) Missing at

Random (MAR), and 3) Missing Not at Random (MNAR) (Dziura, Post, Zhao, Fu, &

Peduzzi, 2013). MCAR that represents missing data does not depend on any observed and

unobserved variables. The chance of missing data is the same for individuals in different

treatment groups and those who have different disease severity. Typical examples are

participants’ moving and random failure of experimental instruments (e.g., test tube break).

Study participants who dropout for this reason could be considered as a random and

representative sample from the total study sample. Likelihood-based analysis (e.g., maximum

likelihood estimation), multiple imputations (MI), Inversed Probability Weighting (IPW), or

complete case analysis is acceptable. Last observation carried forward (LOCF) and worst

observation carried forward (WOCF) are simple methods and tends to provide conservative

estimates of the treatment effect, but these methods are not valid and not acceptable under

MCAR. MAR in a case of missing data depends only on observed, but not unobserved

variables. For example, dropout based on side effects or lack of treatment efficacy. Missing

data can be estimated using the observed data. Likelihood-based analysis, IPW, or Ml is

39



acceptable and consistent with the ITT principle because the methods do not exclude data

from a participant with missing variables. However, likelihood-based analysis, IPW, or MI

assumes people with missing data would have had the same outcome if they had completed

the study as similar people without missing data (good adherence population). Sensitivity

analysis is recommended to understand robustness. LOCF, WOCEF, simple mean imputation,

or complete case analysis is not acceptable because of selection bias. When missing data

depends on unobserved variables, the data is classified as MNAR. In this scenario, future

observation cannot be predicted without bias because unobserved variables are not available

for analysis. For example, in a substance abuse trial to assess abstinence as an outcome, it is

possible that dropout is higher for those who have relapsed. In this case, the missing data

depends on relapse, which usually cannot be unobserved, but all missing variables are not the

result of relapse. In a MNAR case, joint modeling of the outcome is done along with the

missing data mechanism. This is very complicated because the missing data process is usually

unknown and a valid assumption is not created. It is necessary to specify a strong relation

between a missing variable and outcome. There are several ways to handle missing data in an

intervention study (Dziura et al., 2013; Sterne et al., 2009). Some previous intervention

studies in the field of addiction employed complete case analysis like ANOVA (Key-Lambiin,

2009). However, this method would decrease statistical power and may be vulnerable to a
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selection bias. Single imputation of missing data was used in several studies (Kay-Lambikin,

2011; Omdersma, 2007), which may decrease statistical power. The likelihood-based

imputation assuming MAR was most frequently used (Bickel, Marsch, Buchhalter, & Badger,

2008; Carroll et al., 2009, 2014; William Fals-Stewart & Lam, 2010; Rooke, Copeland,

Norberg, Hine, & McCambridge, 2013). Thus, this method was applied to impute missing

data in this study.

Analyses were conducted with a level of 5% in the two-sided test, using SPSS

Statistics Ver. 23.

Subgroup analysis

The efficacy of the intervention was assessed by subgroups because the efficacy may vary

depending on specific population. The participants were divided by the primary abused drug

(methamphetamine or other drugs), previous face-to-face relapse prevention program

(received or not received), and outpatient treatment period (long: more than 3 years, or short:

less than 2 years). The abstinent duration and total days from the primary abused drug and all

drugs/alcohol during intervention was evaluated using a t-test in each subgroup.

Complete case analysis

To assess efficacy among assessment or intervention completers, complete case analyses were

conducted. First, we examined efficacy on relapse risk, motivation to change, self-efficacy for
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handling drug use, QOL, SOC, and drug cost among the participants who completed the 2-,

5-, and 8-month assessment using a mixed-effect model or fixed-effect model. Subsequently,

the longest period of consecutive abstinent days from the primary abused drug during

intervention was compared by group among the participants who completed the intervention

using a t-test.

Additionally, completers among the e-SMARPP group were analyzed in detail. First,

baseline variables were compared between the intervention completers and dropouts. Then,

the baseline variables were compared between the assessment completers and dropouts. These

analyses employed t-test, chi-square test, and Fisher’s exact test.

Process evaluation analysis

The intervention completion rate by intervention groups was described by calculating the

progress of each session and thru weekly self-monitoring. The WUS and the CSQ-8 scores

were compared between the intervention groups by t-test. To assess characteristics of those

who completed the 8-month follow-up assessment and those who had dropped out from the

follow-up, t-test, chi-square test or Fisher’s exact test was conducted between the complete

case and dropout case.

Ethical considerations

The Ethics Committee of the Faculty of Medicine and Graduate School of Medicine of the

42



University of Tokyo and the Institutional Review Board of each recruiting hospital and clinic

approved this study. Before the baseline survey, candidates were fully informed that their

participation was totally voluntary and could withdraw consent if they wanted and they could

send a withdrawal e-mail to the researcher (the author) and also could indicate their intention

to withdraw to their primary doctor. Even if they withdrew consent, there were no subsequent

disadvantages. In addition, they were informed that the findings of this study would be

disseminated without participants’ personal information via publication and website. Face-to-

face informed consent was conducted by the author and signed consent forms were obtained

from all participants.

The participants were told that the web-based program did not provide emergency

support verbally and on the website and were encouraged to use proper medical services or

talk to their primary doctor in case of an emergency. If the author became aware of an

emergency condition (e.g., imminent suicide intention, violence) through e-SMARPP, the

author consulted with the participant’s primary doctor. All data collected in this study was

securely stored without the participants’ personal information (name, address, etc.). Access to

the data was encrypted and limited to research staff named on the ethics protocol.

Results

Participant description
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Figure 1 is the participant flow diagram. In total, 48 outpatients were recruited from January

2015 to April 2016 and randomly assigned into either the e-SMARPP group or the self-

monitoring group. No participant was recruited from one hospital. In the recruitment process,

it was revealed that there were many outpatients who had already stopped using drugs for

more than one year because they were on probation or after admission in a correctional

institution. Thus, many of the outpatients were ineligible for this study. Additionally, although

many outpatients who used new psychoactive substances (NPS) visited the hospitals until

starting the recruitment, this quickly decreased because they could not buy NPS due to

tightening of regulations for NPS by the Japanese government after April 2014. Thus, it was

very difficult to efficiently recruit outpatients.

Table 1 shows the baseline demographics of the participants by group. Of these, 70%

were male and average of age was in their middle 30s. Most participants (87.4%) were

unmarried or divorced, but 77.3% lived with cohabiters. Over half (54.1%) were unemployed,

although 60.1% had completed some college or higher education. The majority used the

Internet every day and 2 hours or more a day via a smartphone. There was no significant

difference by the intervention condition on these demographic variables, but the self-

monitoring group was more male and higher educated than the e-SMARPP group.

Table 2 shows drug use characteristics of the participants. About half of the
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participants used methamphetamine, 56.5% had substantial drug dependence severity, 66.8%

had been arrested in the past, 37.8% had a psychiatric comorbidity, and 35.4% also had

alcohol problems. About half of them had received outpatient treatment for more than three

years and a face-to-face relapse prevention program in the past. About 20% had attended a

self-help group before. The average number of hospitalizations was about 2.5 times. There

was no significant difference by the intervention condition, but the e-SMARPP group had

more amphetamine-type-stimulant (methamphetamine and MDMA) users and more

psychiatric comorbidity than the self-monitoring group.

Abstinence during the intervention and relapse risk

Table 3 shows the raw scores of the primary and the secondary outcomes at baseline, 2-, 5-,

and 8-month follow-up assessment by group. The e-SMARPP group maintained a longer

abstinence duration from the primary abuse drug than the self-monitoring group during the

follow-up with a moderate effect size (d = 0.42), while there was no significant difference

between the groups (48.8 versus 41.2, t = 1.446, p = 0.156).

Table 4 and Figure 2 show the estimated efficacy of the e-SMARPP on the outcomes

on the basis of the mixed- or fixed-effect model analyses. For the relapse risk, the SRRS

scores had no significant difference for the interaction of group and time (t = -0.23, p = 0.82).

At 2-, 5-, and 8-month follow-up assessments, the effect sizes were very small.
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Motivation to change, self-efficacy, QOL, SOC and drug cost

The efficacy of e-SMARPP on all secondary outcomes were not significant in the interaction

of group and time (Table 4). The effects sizes of motivation to change at the 2-month, self-

efficacy at the 8-month, QOL at the 8-month, SOC at the 2-month, and drug cost at the 5-

month were medium.

Abstinence

When the definition of abstinence was changed, the days of abstinence from the primary

abused drug and all drugs/alcohol in the past 28 days increased in both groups over time until

the 8-month follow-up (Table 3), but abstinence days tended to decrease after the 5-month.

There were no significant differences for the interaction group and time (Table 4).

Subgroup analyses

The participants were divided by the primary abused drug, previous face-to-face relapse

prevention program and outpatient treatment period. Table 5 shows the results of subgroup

analyses on abstinent days from the primary abused drug and all drugs/alcohol during the

intervention period.

Among the methamphetamine users and the participants who had never received

face-to-face relapse prevention program, the e-SMARPP group maintained longer abstinence

than the self-monitoring group with small to moderate effect sizes (d = 0.38 to 0.76), but there
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was no significant difference between the groups. Among the participants with a short

outpatient treatment period, the e-SMARPP group maintained a significantly longer duration

of abstinence from the primary abused drug than the self-monitoring group (t=2.46, p =

0.03) with a large effect size (d = 0.96). Also, the e-SMARPP group maintained a significantly

longer duration and more total days of abstinence from all drugs/alcohol (abstinent duration: t

=2.80, p =0.01; abstinent total days: t = 3.18, p = 0.01) with large effect sizes (d = 1.20 and

1.25, respectively). In comparison, among the participants who used other drugs, had received

the relapse prevention program before, and had received long outpatient treatment, efficacy of

e-SMARPP were likely to decrease.

Complete case analysis

Table 10 shows the efficacy of e-SMARPP on relapse risk, motivation to change, self-

efficacy, QOL, SOC, and drug cost among assessment completers (e-SMARPP: n=13, self-

monitoring: n=20). There were no significant differences for the interaction group and time.

The effect sizes decreased or were opposite to our hypotheses compared to the results among

the all participants. When participants were limited to those who completed the intervention

(e-SMARPP: n=17, self-monitoring: n=25), the e-SMARPP group maintained a longer

abstinence duration from the primary abuse drug than the self-monitoring group with a

moderate effect size (d = 0.49), while there was no significant difference between the groups
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(50.0 versus 41.2, t=1.68, p = 0.10, data was not shown in the tables). The effect size

increased slightly (all participants: effect size = 0.42).

Table 11 and 12 shows differences for the baseline variables between the intervention

completers and dropouts among the e-SMARPP group (intervention completers: n= 17,

73.9%). Table 13 and 14 show differences for the baseline variables between the assessment

completers and dropouts among the e-SMARPP group (assessment completers: n = 13,

56.5%). The results from these comparisons indicated significantly that the dropouts from

both the intervention and the assessment tended to use drugs more at an earlier age, had a

more severe condition in terms of drug addiction and psychological distress, had relapse, had

less self-efficacy and QOL, and had criminal records. Additionally, dropouts were likely to

use drugs other than methamphetamine, had more psychiatric comorbidity, and used

outpatient treatment for a longer period.

Process evaluation

As shown in Table 6, the completion rate of the self-monitoring was over 80% in both groups.

The relapse prevention session, which was the main content of e-SMARPP, was completed by

about 70% of the participants of the e-SMARPP group. All of them completed at least two

sessions. When intervention dropout rate was compared between the groups, the e-SMARPP

group significantly had more dropouts (z =2.73, p=0.01).
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As for e-SMARPP usability, all scores of the WUS subscales were over three points,

except for the Favorability subscale in the self-monitoring group (Table 7). Among the e-

SMARPP group, the subscales of Ease of use, Visual and Credibility were over four points.

Among the self-monitoring group, only the Response speed sub-scale was over four points.

The subscales of Favorability and Credibility of the e-SMARPP group were significantly

higher than those of the self-monitoring group. Program satisfaction assessed by the CSQ in

the e-SMARPP group was significantly higher than the self-monitoring group (Table 7).

Participants that mainly used methamphetamine, who had never received face-to-face

relapse prevention program and with a short outpatient treatment period reported slightly

better usability and higher satisfaction than the participants who used other drugs with a

previous relapse prevention program and long-term outpatient treatment, but there were no

significant differences between the subgroups (data was not shown).

Table 8 and 9 show comparisons of participants’ characteristics at the baseline

between the assessment complete cases and the dropout cases. The number of participants

who dropped out from the follow-ups was 15 (31.3%) among the total sample. The dropout

cases were significantly more female, more divorced, more arrested, had higher SRRS scores,

and lower SOCRATES scores, self-efficacy for handling drug use, and SOC. In comparison,

there were no significant differences in abstinent situation and drug dependence severity at the
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baseline. When the assessment dropout rate was compared between groups, there was no

significant difference (z = 1.75, p = 0.08).

There were no adverse effects such as hospitalization, arrest and death during the

intervention. However, four participants (9.3%) reported that they felt drug craving and

negative feelings. Their comments included, “The video included an image that was similar to

the product package of new psychoactive substances.” “My uncomfortable memory came

through and I felt lonely and anxiety when I thought about my triggers of drug use.”

Discussion

Main findings

A web-based relapse prevention program, e-SMARPP, was provided for Japanese drug users

who used methamphetamine and other drugs and the efficacy were evaluated with an RCT

design at 8-month follow-up. To our knowledge, this is the first RCT assessing the efficacy of

a web-based program for Japanese drug users. No significant difference was observed

between the intervention (e-SMARPP) and control (self-monitoring) groups on the two

primary outcomes (duration of abstinence from the primary abused drug or the relapse risk).

Also, all secondary outcomes were not significantly improved in the e-SMARPP group

compared to the self-monitoring group. When the participants were limited to those who had

received outpatient treatment for a shorter duration, abstinent durations from the primary drug
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and all drugs/alcohol and abstinent total days from the all drugs/alcohol were significantly

longer in the e-SMARPP group than the control group.

Participants’ characteristics

Although as many outpatients as possible were recruited, only 48 participants were involved

in the study. The participants’ characteristics in this study were almost the same as those of

drug users that received psychiatric treatment in Japan (Matsumoto, 2014). Meanwhile, the

educational status of the participants (college or higher: 33%) was higher than general

outpatients with drug use disorders in Japan (about 10%), although there were not great

differences in other demographic variables (Matsumoto, 2014). The most prevalent abused

drug of the participants in this study was methamphetamine (50%). The drug dependence

severity assessed using DAST-20 was similar to those reported in previous studies among

drug users that received face-to-face relapse prevention at the outpatient ward and

community-based treatment (Kondo et al., 2014; Tanibuchi et al., 2016). The e-SMARPP

group participants tended to be lower educated, more employed, more smartphone users, and

more psychiatric comorbidity compared to the self-monitoring group.

In comparison with study participants in other countries, the participants in this study

had been in outpatient treatment for several years, receiving a face-to-face relapse prevention

program and maintaining a long abstinence prior to the intervention. On the other hand,
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similar previous RCTs excluded drug users who were currently receiving any treatment for

substance use disorders or were abstinent from drugs in the past month (Carroll et al., 2008,

2014; Kay-Lambkin et al., 2009; Rooke et al., 2013; Tait, 2014). For instance, the average

days of the primary drug use and any drug and/or alcohol in the 28 days at the baseline were

3.9 and 6.2, respectively. These drug use days were less than the drug use days in previous

studies in other countries (Carroll et al., 2008, 2014; Rooke et al., 2013; Tait, 2014). In this

study, it was difficult to recruit drug users using exclusion criteria similar to the above-

mentioned previous studies. These differences might cause a ceiling effect and lead to an

attenuation of the intervention effect for abstinence, relapse, and other psychological

outcomes compared to previous studies.

Efficacy on abstinence

The efficacy of e-SMARPP on abstinence were not significant. This might be because of the

small sample size for effect size on abstinence. In this study, the sample size was almost

quarter of the expected sample size of participants. However, the effect size of abstinence

during the intervention in the study (d = 0.42) was moderate and comparable to the previous

studies (Carroll et al., 2008; Portnoy et al., 2008; Rooke et al., 2013), so e-SMARPP had a

reasonable efficacy for maintaining a lengthy abstinence. A further study with a large sample

size will be needed to assess the exact efficacy on abstinence, but at the same time it is
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important to make an effort to collect exact drug-use data without recall bias.

Additionally, the control group condition might have affected the results. In the

Carroll study (Carroll et al., 2008), the condition of the control groups was treatment as usual.

The effects of computer-assisted cognitive behavioral therapy (CBT) on self-reported longest

continuous abstinence from all alcohol/drugs during the intervention was medium (d = 0.45).

In Rooke’s study (Rooke et al., 2013), the control group was provided with web-based

information about cannabis. The effects of a web-based program based on CBT and

motivational interviewing on cannabis smoking days at the 3-month follow-up was small (d =

0.31).

This study used an active control method; the control group was provided self-

monitoring which was one of the important elements of CBT. The control group may have

also received some benefit from the self-monitoring program. This may have attenuated the

intervention effect. Therefore, the efficacy of e-SMARPP might be more underestimated

when compared to previous studies. In fact, the program completion rate was 100% and

program satisfaction was good in the self-monitoring group; in comparison, the completion

rate was about 74% in the e-SMARPP group. A previous meta-analysis reported the same

results that studies employing active treatment as comparison group demonstrated mostly an

effect close to zero (Rooke et al., 2010).
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Moreover, it was reported that offline computer programs produced significantly

larger effect sizes than web-based programs regardless of monitoring setting at home or

research setting (Rooke et al., 2010). Offline programs may offer a higher level of structure

and require more dedication on the part of the participant, making the structure more effective

and favorable compared to a web-based program. In this study, it is more difficult to obtain

efficacy compared to Carroll’s study, which used offline computers at the research clinics.

Regarding abstinence after the intervention, abstinence in the 28 past days at the

follow-ups was not significantly improved. This suggested that e-SMARPP might improve

abstinence during the intervention, but the efficacy are unlikely to be enduring. It is common

to use drugs several times in the process of recovery among people with drug addiction. More

longitudinal study is needed to assess drug users’ long-term relapse and recovery.

Efficacy on relapse risk and positive psychological outcomes

All scales that assessed psychological factors related to relapse and positive outcomes were

not significantly improved. The effect sizes of motivation to change at the 2-month, self-

efficacy at the 8-month, QOL at the 8-month, SOC at the 2-month, and drug cost at the 5-

month were medium. This suggested that e-SMARPP might improve some psychological

factors, but the efficacy were unstable.

Motivation to change and self-efficacy among drug users have been reported to be
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important predictors of abstinence, but may have a curvilinear relation with drug use behavior

rather than a linear one (Crouch, DiClemente, & Pitts, 2015; Kobayashi et al., 2007; Kondo et

al., 2014). Patients may be overconfident in their ability to abstain (Burling, Reilly, Moltzen,

& Ziftf, 1989). Self-efficacy is a more complex predictor. It is unclear whether higher self-

efficacy is always better among substance users, and an optimal level of self-efficacy for

abstinence is unknown (Kadden & Litt, 2011). Moreover, the motivational component, which

was included in e-SMARPP, has been considered to increase the participant’s ambivalence

toward behavior change (Portnoy et al., 2008). It is necessary to carefully test the motivation

to change and the self-efficacy using detailed subscales or a more longitudinal study.

The scores of QOL and SOC might be difficult to improve using a low intensity

short-term relapse prevention program without face-to-face interaction between other drug

users and professionals. The participants’ QOL and SOC were relatively poorer than other

populations. The QOL score, 2.86 at the baseline, was lower than 3.0-3.11 among people with

schizophrenia and depression (Ishizaki, Kikuchi, Kinoshita, & Nakane, 2003; Kunikata,

Mino, & Nakajima, 2006; Kunikata, Nakajima, & Numoto, 2008), 3.2 among caregivers such

as family members of schizophrenia patients (Kunikata, 2005), and 3.18-3.29 among general

population (Nakane, Tazaki, & Miyaoka, 1999). Also, the SOC score, 13.9 at the baseline,

was lower than 14.3-16.4 among the general population (Togari, 2008, 2011). It was reported
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that drug users have difficulties functioning in daily life even if they quit drugs (Kamioka &

Oshima, 2010). Recovering from QOL and SOC is usually assumed to take a long time.

Referral to human services including a self-help group or rehabilitation services in the web-

based program is important to support the various difficulties encountered in a drug user’s

entire life.

Regarding reduction of drug cost, drug cost in the past month at the 5-month follow-

up tended to be lower in the e-SMARPP group. This was on average a reduction of about

15,000 yen in the e-SMARPP group compared to the baseline. No previous study has

examined the efficacy of a web-based drug relapse prevention program on drug cost. e-

SMARPP might have an efficacy in reducing drug cost among drug users. This is important to

maintain a social life, especially for drug users that are unemployed and without financial

support. In an adverse financial situation, a drug user is likely to become a drug dealer to

obtain money and drugs, making it even more difficult to quit drugs.

e-SMARPP allows the participants to recognize at a glance their condition of daily

drug use via the self-monitoring calendar, and may also assist in increasing understanding

about the benefit of quitting a drug. The relapse prevention included a function analysis that

assessed the pros and cons of drug use and quitting drugs. Many participants might feel the

benefit of saving on this cost and use the money for other activities. Another possible reason
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is the primary abused drug. In the e-SMARPP group, 68.5% of the participants used

amphetamine-type stimulants, which are more expensive than other drugs in Japan, and their

abstinent days increased. This probably leads to the e-SMARPP group showing a great

improvement for drug cost.

However, there was some question on data reliability because some participants

reported that they paid more than 100,000 yen even though they did not use drugs. The data

collection methods of drug cost should be refined. A detailed analysis of the cost-effectiveness

of e-SMARPP will be evaluated with incremental cost-effectiveness ratio in a future study.

Efficacy for specific groups

From the results of the subgroup analyses, outpatients with a short duration of treatment

maintained significantly longer abstinence in the e-SMARPP group than in the control.

Outpatients who start receiving treatment and maintained abstinence are considered to have

better self-efficacy. Self-efficacy is one of the strong predictors of abstinence (Adamson,

Sellman, & Frampton, 2009; Ilgen, McKellar, & Tiet, 2005), because people make an effort to

cope with high-risk situations and successful coping leads to increased self-efficacy (Crouch

et al., 2015). Their confidence and accomplishment of abstinence leads to additional

abstinence. On the other hand, outpatients who received long outpatient treatment may have

other reasons requiring long treatment, for example severe dependence, comorbidity, poly
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drug use and switching of abused drugs. These patients might decrease self-efficacy and

motivation to change because motivation for change builds when individuals start to perceive

an ambivalent condition between current and desired behavior and then options to resolve the

cognitive dissonance experience are identified (Miller & Rollnick, 2002). An additional

intensive treatment rather than web-based program may be needed. Another possible reason is

that the outpatients with long treatment might have been satisfied with the current treatment

and/or have enough self-efficacy, so they did not think that they needed to change.

Efficacy in complete case

When the participants were limited to assessment completers, the efficacy of e-SMARPP

decreased compared to the results among the all participants (Table 4 and 10). This might be

because the ceiling effect increased since the dropout participants tended to have lower scores

for outcome variables at the baseline (Table 9). When the participants were limited to

intervention completers, the longest abstinence during the intervention was longer and the

effect size was larger than among all participants (effect size, intervention completers: 0.49

vs. all participants: 0.42). These results suggested that not only intervention completion, but

also assessment completion was important to accurately evaluate the efficacy of e-SMARPP.

It might be necessary to provide more reminders for the assessments and to add incentives to

answer the assessment.
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In the e-SMARPP group, participants who dropped out from both the intervention

and the assessment were likely to deal with psychological problems inappropriately and had

used drugs since their late teens and had less confidence about recovery due to a lack of

feelings of improvement. It might be better to enhance their self-efficacy and confidence in

dealing with drug problems. As such, a longer web-based program might not be effective for

such participants. However, the results of the complete case analyses might not be accurate

because the analyses were conducted using bivariate analysis methods. Multivariate analysis

and more samples are needed to evaluate predictors of the dropouts.

Program and process evaluation

The program completion rate was better or comparable to previous studies (Carroll et al.,

2008, 2014; Rooke et al., 2013; White et al., 2010). Program usability and satisfaction was

good especially in the e-SMARPP group. The e-SMARPP group users gave comments such

as “the video and homework of the relapse prevention sessions were the most useful.”

Programs with interactive functions, multimedia and human involvement have been thought

to have more effectiveness and satisfaction (Barak et al., 2008; Rooke et al., 2010). The all

subscale scores of the WUS in this study were better than those in the pilot study using the

prototype of e-SMARPP (Takano et al., 2016a). This means the revision of the prototype was

beneficial. These results suggested e-SMARPP is feasible for Japanese drug uses. However, it
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is unclear that e-SMARPP is feasible and effective for active drug users who are not receiving

treatment.

About 30% of the participants dropped out from the study follow-up. These

participants were likely to be arrested, have more relapse risk, were less motivated, and had

less self-efficacy and SOC regardless of drug use condition and drug dependence severity.

Continuance of the treatment is important for patients with drug addiction because the effects

of short-term treatment usually do not endure for long time. It might be necessary to revise

the e-SMARPP content to enhance motivation and self-efficacy. Additionally, it might be

effective to share e-SMRPP user information with hospital staff and support them directly. As

for a comparison of dropout rate between groups, the dropouts from the intervention were

significantly observed in the e-SMARPP group. This might be because of the volume of the

intervention. An excessive volume of intervention causes an additional strain on the

participants.

There were no serious adverse effects although some participants felt drug cravings

and uncomfortable feelings while they were doing a relapse prevention session included in e-

SMARPP. When a web-based program is provided, provision of information about emergency

services in the program is essential because the web-based program did not have emergency

support. Also, it is better to recruit outpatients without a serious traumatic experience and who
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are allowed to participate by their medical doctors because some drug users have serious

trauma related to drug use and may recall a severe experience when they think about

situations regarding drug use. Additionally, when e-SMARPP is implemented in the real

world, terms of service and disclaimer are needed to avoid legal liabilities.

Regarding the program structure of e-SMARPP, the number of the sessions (six

sessions) and the intervention period (eight weeks) were shorter than the face-to-face program

in Japan (Tanibuchi et al., 2016). However, the efficacy of web-/Internet-based treatment

length and volume was inconsistent among previous meta-analysis studies (Carey, Scott-

Sheldon, Elliott, Garey, & Carey, 2012; Portnoy et al., 2008; Rooke et al., 2010). The volume

of one session might be large with the time needed to complete the session being more than

60 minutes compared to previous computer-assisted/web-based programs (Takano et al.,

2015). Some patients reported that it was hard to complete one session, which included three

videos and three assignments. A reduced volume per session might be easier to complete and

more feasible for e-SMARPP users and the web-therapists, however, this is likely to require a

larger number of sessions. Longer-term intervention might cause more dropouts. The

optimum number of sessions, length of a program (intervention), and volume of one session

should be carefully considered to prevent dropouts and increase the completion rate.

Future direction
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As for revision of e-SMARPP, some possible suggestions were considered to prevent dropout

from the intervention. First, it could be effective to add feedback comments and reminder

emails to enhance a participant’s motivation to continue the intervention. One of the possible

means to do this is to add support from therapists, such as a web-therapist who provides

support and guidance via emails and telephone. In previous studies that assessed the efficacy

of internet-based CBT programs for depression and anxiety or alcohol and tobacco use, more

therapist support was associated with higher effect sizes (Spek et al., 2007; Andersson &

Cuijpers, 2009; Rooke et al., 2010; Sundstrom et al., 2016). These results suggest that more

therapist support can prevent dropout from the intervention and make the program more

effective. As an additional option, an automated reminder function could also be effective.

Artificial intelligence, machine learning, and gamification could be utilized to provide

feedback and reminders depending on a participant’s background and responses (Brown et al.,

2016; Fitzpatrick, Darcy, & Vierhile, 2017; Bakker, Kazantzis, Rickwood, & Rickard, 2016).

Second, e-SMARPP included a section on major depression that is frequently comorbid with

substance use, and it may be effective to add some components of other psychiatric

comorbidities to e-SMARPP. A mismatch may arise between the needs of users who had

psychiatric comorbidities, because e-SMARPP did not provide broad support to patients with

other psychiatric problems, such as schizophrenia and posttraumatic stress disorder.
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Meanwhile, however, users felt a strong need to cope with these problems. Thus, it may be

useful to provide users with basic information on psychiatric disorders other than substance

use disorders. The other option is to inform e-SMARPP users in advance during recruitment

that e-SMARPP does not cover all psychiatric problems. It might be better for them to consult

a doctor about complex psychiatric problems. Third, modifying e-SMARPP to specifically

target users of methamphetamine may improve the effect of the program, because it is

generally expected that specific messages to a selected condition might work better than

general messages to a broad range of conditions. However, in order to develop such a

program targeting methamphetamine, further extensive research on specific behaviors and

problems of methamphetamine users is needed.

Several improvements are needed for future research. First, an open trial among the

targeted population is essential to confirm the scale of a subsequent RCT and the required

trial period that calculates the rate of participation and dropout from the intervention.

Moreover, it is necessary to consider an adequate endpoint of an RCT with a limited sample

size. As mentioned in the introduction, because Japan has a drug use situation that is very

different from other countries (e.g., number of drug users, type of drug, frequency of use),

previous results including effect size in other countries might not be appropriate as a

comparison. It is important to consider a valuable clinical endpoint that suits the Japanese
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situation and to then calculate a feasible sample size. Because frequency and quantity of drug

use among Japanese drug users was much lower than frequency among drug users in other

countries (Carroll et al., 2008; 2014) and more than half of the participants were able to

maintain abstinence at the baseline in this study, it was difficult to find an improvement for

abstinent days between pre- and post-intervention in Japan. In previous meta-analysis, studies

measuring abstinence tended to have low effect sizes compared to studies measuring post-

intervention drug use or reduction of drug use (Rooke, 2010). This result suggests that

reduction of drug use is more sensitive than detection of improvement in a drug use situation.

Possible endpoints related to abstinence or drug use in Japan might be as follows: reduction

of drug use by at least 50%, increase in abstinent days by more than one day, and

maintenance of complete abstinence. Second, clinical research coordinators are necessary to

improve outreach and recruitment, especially when conducting a multicenter RCT. Support

from a contract research organization might also be helpful because RCT involves

considerable management, such as central registration of the study participants,

randomization, communications, etc. Importantly, extensive outreach is required to find many

research settings to complete the RCT when limiting study participants. Moreover, a research

budget is essential to conduct such studies. Third, it might be better that the control group is

not an active control condition, but treatment as usual, when the research aim is to assess if e-
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SMARPP has any effect. In this study, web-based self-monitoring was provided to gather

correct data of drug use situation in the control group during the intervention. However, when

collecting data regarding drug use, another improved approach might be considered; for

example, having both groups report on the situation of drug use retrospectively every month,

even if the e-SMARPP group does self-monitoring during the intervention. Fourth, it might

be better to limit the study participants to patients with methamphetamine use disorder

although e-SMARPP targets all drug users regardless of type of drug. In this study, patients

who used drugs other than methamphetamine tended to drop out from the intervention in the

intervention group. However, there is a detriment in limiting the type of drugs used among

the study participants. This approach may limit the efficacy of the study, which would be

different from real-world scenarios. Additionally, it may be better to exclude other patients

who tended to drop out using criteria from the various scales, such as patients who started

drugs at an early age, those who have a high relapse risk, those who with low self-esteem or

QOL, etc. Fifth, stratified randomization or dynamic allocation which use factors that cause

dropout or affect efficacy of the intervention might be considered as an alternative method

for reducing the effects of dropout (McEntegart, 2003).

Dissemination of e-SMARPP

The ability to apply e-SMARPP to a larger number of patients is limited due to the inclusion
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of personalized feedback from a health care professional. Personalized and quick feedback

requires more web-therapists or would entail additional costs to add an advanced automated

function if the program is used widely. The author thinks that e-SMARPP will be used as a

partial replacement of standard treatment or an extension of care in programs such as the

“Therapeutic Education System (TES)” by Marsch et al. and “CBT4BT” Carroll et al.

(Carroll et al., 2008; Marsch, Carroll, & Kiluk, 2014).

In the future, e-SMARPP can be used as adjunct or alternative treatment at different

departments (psychiatric hospital, HIV clinic, emergency room, and public healthcare center,

etc.). In the real world, there are different types of drug users with varying issues of drug

dependence severity, physical comorbidity, and socioeconomic status. This study did not

include various types of drug users because we only recruited outpatients who visited a

psychiatric hospital within a limited area. Additionally, strategies to prevent dropouts (e.g.,

email reminder) were taken in this RCT. In other words, this RCT was an efficacy study, but

not an effectiveness study. When e-SMARPP is widely provided in different settings, it is

necessary to consider and develop more feasible methods to provide e-SMARPP and carefully

assess the efficacy and generalizability of e-SMARPP.

Limitations

Some possible limitations are considered. First, the sample size was very small and the
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statistical power was limited. In future research, a larger sample size is required to identify the

efficacy and effectiveness of e-SMARPP. This can be done with expanded multicenter

collaboration involving a far greater number of collaborative institutes. Second, the follow-up

term was relatively short. Recovery is long process, and as such, future studies need a longer

follow-up to evaluate long-term effects. Third, generalization of the findings is limited. The

participants were recruited from only five large-scale psychiatric hospitals with many patients

with drug addiction in an area with a large population. Although the participants’

characteristics in this study were almost the same as those of outpatients receiving outpatient

treatment for drug use disorder in Japan, the participants were more educated and may have

been more motivated and engaged in outpatient treatment. It is unclear whether e-SMARPP is

effective for outpatients with low motivation. Also, the efficacy of e-SMARPP for drug users

who do not receive outpatient treatment were not confirmed. Future study should be

conducted to evaluate the efficacy and effectiveness of e-SMARPP among different

populations in various areas, such as drug users who live in a remote area, those who seek any

support, but do not have time to continue to visit a hospital, and those who have dropped out

of treatment early for any reason. Fourth, it was possible that the efficacy of e-SMARPP were

not accurately assessed because this RCT was not blinded. A blinded RCT using other web-

based minimal interventions in the control group (e.g., provision of information about
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diseases caused by drugs) might be acceptable and feasible in future study. Lastly, the

reliability of the collected data was uncertain because the all outcomes and confounders were

self-reported. Some variables, e.g., drug use and motivation to change, might be influenced by

social desirability bias. Also, some variables might be difficult to answer for patients, for

example diagnosis of comorbidity. Provision of user support, e.g., a pop-up user guide for

answering the questionnaires, may facilitate better answers.

Conclusion

The author evaluated the efficacy of a newly developed low intensive web-based relapse

prevention program for Japanese drug users, e-SMARPP, among psychiatric outpatients with

a multicenter RCT design on duration of abstinence, relapse risk, and other outcomes at 8-

month follow-up. The study failed to show significant differences in any of these outcomes

between the intervention and control groups. However, the effect size for duration of

abstinence from the primary abused drug during the intervention was moderate and similar to

those reported previously in other countries. Duration and total days of abstinence from all

drugs/alcohol were significantly longer in the intervention group when the participants were

limited to those who had shorter duration of medical treatment. The e-SMARPP program may

be promising as an effective, safe, and feasible relapse prevention program for drug users,
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while further research with a larger sample and longer follow-up term should be conducted in

different future settings.
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Tables and figures

Assessed for eligibility
Enrollment

(The number was unknown.)

Excluded

A\ 4

(The number and the reasons were unknown. )

Randomized (n=48)

v

y [ Allocation W v

J

Allocated to e-SMARPP (n=23)
Received allocated intervention (n= 23)

Did not receive allocated intervention (n=0)

Allocated to web-based self-monitoring (n= 25)
Received allocated intervention (n= 25)

Did not receive allocated intervention (n=0)

[ Follow-Up W
N

J

Lost to follow-up (unable to contact)
2-month: questionnaires (n=4, 17.4%), TLFB (n=4, 17.4%)
5-month: questionnaires (n=8, 34.9%), TLFB (n=7, 30.4%)
8-month: questionnaires (n=10, 43.5%), TLFB (n=10, 43.5%)
Discontinued intervention (n=6, 26.1%)

6 were not completed the entire intervention.

Lost to follow-up (unable to contact)
2-month: questionnaires (n=1, 4%), TLFB (n=0, 0%)
5-month: questionnaires (n=4, 16%), TLFB (n=5, 20%)
8-month: questionnaires (n=5, 20%), TLFB (n=6, 24%)

Discontinued intervention (n=0, 0%)

v ( Analysis W v
N

J

Analysed (n=23)

Excluded from analysis (n=0)

Analysed (n=25)

Excluded from analysis (n=0)

TLFB: The TimeLine Follow Back method to assess the participants’ drug use condition

Figure 1. Participant flow diagram
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Figure 2. Estimated means of outcomes calculated by mixed or fixed model for repeated measures ANOVA

model analysis (N=48)

Error bars in the figures indicate standard errors.
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Table 1. Participants’ demographic characteristics and Internet use at baseline

Intervention (n=23) Control (n=25)

n/mean  %/(SD) n/mean  %/(SD)

Age 37.0 (7.3) 39.5 (7.5)
Sex Male 14 60.9 19 76.0
Marital status ~ Currently married 4 17.4 5 20.0
Never married 15 65.2 17 68.0

Divorced 4 17.4 3 12.0

Cohabiter Single 4 17.4 7 28.0
Education Middle school 2 8.7 4 16.0
High school 9 39.1 4 16.0

Some college 6 26.1 7 28.0

College or higher 6 26.1 10 40.0

Job Full-time 4 17.4 3 14.6
Part-time 5 21.7 2 8.0

Unemployed 12 52.2 14 56.0

Sick leave 0 0 2 8.0

Housewife/other 2 8.7 4 16.0

Internet use Every day 19 82.6 21 84.0
2 hours or more/day 15 65.2 18 72.0

Internet device Smartphone 18 78.3 17 68.0
(most use) Personal computer 4 17.4 7 28.0
Tablet/mobile phone 1 4.3 1 4.0

Internet access Home 16 69.6 23 92.0
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Table 2. Participants’ characteristics related to drug use

Intervention Control (n=25)
(n=23)

n/mean  %/(SD) n/mean %/ (SD)

Primary abused drug Methamphetamine 13 56.5 11 44.0
NPS 1 4.3 5 20.0

MDMA 3 13.0 2 8.0

Hypnotics/anxiolytics 1 4.3 3 12.0

Cough medicine 2 8.7 2 8.0

Heroine 0 0 2 8.0

Inhalant 1 4.3 0 0

Poly drug 2 8.7 0 0

Age of first drug use 21.3 (7.6) 21.5 (5.6)
Arrest in past 16 69.6 16 64.0
Jail in past 4 17.4 6 24.0
Drug dependence severity ~ Total score 13.2 (3.6) 11.7 (3.9)
(DAST-20) Low (1-5) 1 4.3 3 12.0
Intermediate (6-10) 4 17.4 4 16.0

Substantial (11-15) 14 60.9 13 52.0

Severe (16-20) 4 17.4 5 20.0

Psychiatric comorbidity 10 43.5 8 32.0
Harmful alcohol use (AUDIT-C) 8 34.8 9 36.0
Psychological distress (K6) 11.1 (6.2) 9.8 (6.5)
Outpatient treatment period <1 year 8 34.8 7 28.0
1-3 years 2 8.7 5 20.0

> 3 years 13 56.5 13 52.0

Number of hospitalization 2.9 (6.4) 2.2 (6.3)
Previous face-to-face relapse prevention 11 47.8 13 52.0
Previous self-help group 6 26.1 8 32.0

NPS: New psychoactive substances

MDMA: 3,4-methylenedioxymethamphetamine

DAST-20: Drug Abuse Screening Test

AUDIT-C: The Alcohol Use Disorders Identification Test-Consumption, harmful alcohol use
(total score) = male > 3, female > 2
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Table 3. Average abstinence days and scores of primary and secondary outcomes by treatment condition

Primary outcome

Intervention (N=23)

Control (N=25)

Longest duration of
abstinence from
primary drug in
intervention period (56
days)

mean SD median (n=19) mean SD median (n=25)
48.8 14.7 56 41.2 20.3 56 t=1.446
p=0.156

d=0.42

Baseline (n=23)

2 months (n=19)

5 months (n=15)

8 month (n=13)

Baseline (n=25)

2 months (n=24)

5 months (n=21)

8 month (n=20)

mean SD mean SD mean SD mean SD mean SD mean SD mean SD mean SD
Relapse risk (SRRS) 724 131 680 137 642 115 644 150 663 120 635 109 637 105 627 129
Secondary outcome
Motivation to change
(SOCRATES) 76.2 7.5 80.9 8.1 79.2 7.1 80.4 7.4 79.8 9.9 81.1 10.1 82.2 9.0 80.3 11.0
Self-efficacy for 564 212 626 217 669 180 712 188 629 181 695 159 685 203 690 196
handling drug use
Quality of life
(WHOQOL.26) 2.84 0.74 3.01 0.69 3.02 0.66 3.25 0.60 2.87 0.59 2.96 0.66 3.02 0.57 2.94 0.64
Sense of coherence 13.4 4.7 14.9 3.6 146 3.9 16.2 33 14.3 43 14.3 3.6 15.3 2.8 14.4 3.9
gg;g) cost in pastmonth 5.5, o 1065 122' 8368.4 212049 33333 104654 126154  29250.5 55040.4 ;98390' 12062.5 254509 177810 316403  23700.0  69525.5
Drug cost in past month (n=22) (n=19) (n=15) (n=13) (n=24) (n=23) (n=20) (n=19)
(yen, exclude outlier) * 70y 5 365645 8368.4 212948 33333 104654 126154  29250.5 15667.1 250682  8239.1 176183 136700 26081.0  9157.9  25257.0

. . Baseline (n=23) 2 months (n=19) 5 months (n=16) 8 month (n=13) Baseline (n=25) 2 months (n=25) 5 months (n=20) 8 month (n=19)

Abstinence in 28 days mean SD mean SD mean SD mean SD mean SD mean SD mean SD mean SD
Longest duration of
abstinence from 234 9.2 26.2 4.4 26.6 39 22.6 8.6 21.0 10.7 21.8 9.7 22.6 9.5 232 10.0
primary drug
Longest duration of
abstinence from all 20.3 10.3 20.5 9.3 20.6 8.5 20.4 9.1 14.8 11.2 16.2 10.8 17.1 10.9 15.5 11.6
drugs/alcohol
Total abstinent days 252 70 273 1.9 277 1.0 255 6.2 23.0 93 233 84 247 73 244 8.4
from primary drug
Total abstinent days 23.7 7.9 24.6 50 254 41 250 6.0 19.8 10.1 205 89 223 79 203 100

from all drugs/alcohol

SRRS: Stimulant Relapse Risk Scale
SOCRATES: Stage of Change Readiness and Treatment Eagerness Scale
a: Cost variable was excluded if the variable was over 100,000 (yen) even the participant did not use primary abused drug in the past month. Sample size varies because of excluding

outliers.
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Table 4. Efficacy of e-SMARPP on relapse risk, motivation to change, self-efficacy, quality of life, sense of coherence, drug cost, and abstinence among the all

participants (intervention: n=23, control: n=25)

Difference of estimated Pooled SD Effect size

Primary outcome Estimates of fixed effects (95% CI) t p means
(intervention - control)

Relapse risk (SRRS) 2 months ¢ 0.29 (-4.96 to 5.53) 0.11 0.91 0.29 8.41 0.03
5 months ¢ -1.61 (-7.57 to 4.35) -0.55 0.59 -1.61 9.06 -0.18
8 month ¢ 0.34 (-7.76 to 8.45) 0.09 0.93 0.34 11.90 0.03
Pooled ¢ -0.28 (-2.73 t0 2.17) -0.23 0.82

Difference of estimated  Pooled SD Effect size
Secondary outcome Estimates of fixed effects (95% CI) t p means
(intervention - control)

Motivation to change 2 months @ 255 (-1.19 to 6.29) 1.37 0.18 2.55 5.97 0.43

(SOCRATES) 5 months 2 0.14 (-4.51 to 4.79) 0.06 0.95 0.14 7.30 0.02
8 month 2 3.00 (-2.14 t0 8.13) 1.17 0.25 3.00 8.56 0.35
Pooled P 0.98 (-0.92 t0 2.87) 1.05 0.30

Self-efficacy for handling drug use 2 months © -0.38 (-16.42 to 15.66) -0.05 0.96 -0.38 15.60 -0.02
5 months ¢ 4.90 (-12.38 t0 22.18) 0.57 0.57 4.90 15.46 0.32
8 month ¢ 8.65 (-9.13 to 26.43) 0.97 0.34 8.65 14.77 0.59
Pooled P -0.91 (-4.08 to0 2.26) -0.58 0.56

Quality of life (WHOQOL26) 2 months ¢ 0.08 (-0.48 t0 0.64) 0.28 0.78 0.08 0.46 0.17
5 months ¢ 0.02 (-0.54 to 0.58) 0.08 0.94 0.02 0.58 0.04
8 month ¢ 0.32 (-0.26 to0 0.91) 1.10 0.27 0.32 0.59 0.55
Pooled P -0.01 (-0.13 10 0.12) -0.09 0.93

Sense of coherence 2 months @ 1.58 (-1.74 to 4.89) 0.94 0.35 1.58 3.15 0.50
5 months 2 0.24 (-3.10 to 3.58) 0.14 0.89 0.24 3.90 0.06
8 month 2 2.80 (-0.81 t0 6.41) 1.55 0.13 2.80 3.84 0.73
Pooled P 0.37 (-0.50 to 1.23) 0.86 0.40

Dru_g cost in past month (exclude 2 months ¢ -2976.35 (-24821.23 to 18868.53) -0.27 0.79 -2976.35 25658.81 -0.12

outlier) 5 months ¢ 1344231 (-36610.06 to 9725.44) 116 025 -13442.31 26346.53 -0.51
8 month ¢ 351.85 (-26269.32 to 26973.01) 0.03 0.98 351.85 22341.46 0.02
Pooled ¢ -2113.85  (-10084.20 to 5856.43) -0.53 0.60
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Longest duration of abstinence 2 months ¢ 1.94 (-5.53 to 9.04) 0.52 0.61 1.98 6.28 0.31

from primary drug in past 28 days ¢ e 154 (-6.10 0 9.17) 040 069 1.53 7.20 021
8 month ¢ -3.02 (-11.95t0 5.91) -0.67 0.50 -3.02 8.17 -0.37
Pooled b -0.71 (-2.48 to 1.07) -0.81 0.43

Longest duration of abgtinence 2 months ¢ -1.19 (-9.92 to 7.55) -0.27 0.79 -1.20 8.40 -0.14

{;;y”; all drugsfalcoholinpast28 g 1 onths o 196 (-1095t07.04) 043 067 -2.00 9.72 021
8 month ¢ -0.56 (-10.42 t0 9.30) -0.11 0.91 -0.60 7.73 -0.08
Pooled ¢ -0.29 (-3.30t0 2.73) 019 085

Total abstinent days from primary 2 months @ 1.24 (-1.62 to 4.10) 0.88 0.38 1.20 4.29 0.28

drug in past 28 days 5 months 2 0.42 (-2.78 10 3.61) 0.27 0.79 0.40 5.22 0.08
8 month 2 -1.23 (-5.72 10 3.27) 056  0.58 -1.30 6.27 -0.21
Pooled ® -0.3 (-1.63 to 1.04) -0.45 0.66

Total abstinent days from all 2 months ¢ 0.12 (-6.81 to 7.05) 0.03 0.97 0.20 5.32 0.04

drugs/alcohol in past 28 days 5 months © 084  (-7.64105.96) 025 081 -0.80 6.32 0.13
8 month ¢ 0.71 (-7.43 10 8.84) 0.17 0.86 0.80 4.53 0.18
Pooled ¢ 0.06 (-2.37 to 2.49) 0.05 0.96

SRRS: Stimulant Relapse Risk Scale
SOCRATES: Stage of Change Readiness and Treatment Eagerness Scale

a! A mixed model for repeated measures ANOVA model analysis was conducted.

b: A mixed model for repeated measures conditional growth model was conducted.

c: A fixed model for repeated measures ANOVA model analysis was conducted.
d: A fixed model for repeated measures conditional growth model was conducted.
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Table 5. Subgroup analyses on abstinence during the intervention (56 days)

Subgroup Abstinent duration Abstinent total days
from the primary abused drug from all drugs/alcohol from the primary abused drug from all drugs/alcohol
n Mea SD t p d Mea SD t p d Mea  SD t p d Mea  SD t p d
n n n n
All participants 1 19 48.8 14.7 1.45 0.16 0.42 34.2 20.3 1.11 0.27 0.34 53.3 5.9 1.71 0.10 0.47 48.4 9.8 1.68 0.10 0.47
C 25 41.2 20.3 27.1 21.4 47.6 15.2 41.4 175
Primary Meth 1 12 51.2 11.6 1.48 017 0.76 38.7 18.9 0.84 0.41 0.38 53.5 5.9 1.19 0.25 0.54 50.4 7.2 1.42 0.19 0.76
abused drug  amphetamine C 8 389 215 304 251 481 140 408 183
Other drugs 1 5 40.2 217  -0.07 094 -0.04 22.6 209 -0.34 074 -0.18 51.6 7.4 0.70 0.49 0.37 41.6 14.2 0.13 0.90 0.07
C 13 41.0 21.1 26.5 22.0 45.7 18.0 40.3 20.1
Previous Received 1 10 52.5 11.1 1.39 0.18 0.29 33.9 19.6 1.39 0.18 0.09 54.6 4.4 1.24 0.19 0.38 49.8 7.1 1.64 0.09 0.26
face-to-face C 13 a8 217 222 205 478 169 403 171
relapse . Not receive 1 9 44.7 17.7 0.65 0.53 0.54 34.4 22.2 0.21 0.84 0.58 51.8 7.2 0.87 0.39 0.52 46.9 12.3 0.59 0.56 0.69
prevention C 12 393 194 324 219 473 139 27 187
Outpatient Long: >3 1 9 40.8 18.7 0.08 0.94 0.03 22.6 16.1 -1.15 0.27 -0.47 50.2 7.6 0.76 0.46 0.33 421 10.9 -0.04 0.97 -0.02
treatment years C 13 401 219 320 226 454 180 424 205
term Short: <2 I 10 560 00 246 003 (095 446 184 280 001 120 560 00 179 010 069 541 31 318 001 175
years C 12 42.3 19.2 21.8 19.6 49.9 11.8 40.4 145

I: intervention (e-SMARPP group), C: control (self-monitoring group)
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Table 6. Intervention completion rate

Intervention (n=23) Control (n=25)

Self-monitoring (week) n % Self-monitoring (week) n = %

1 23 100.0 1 25 100.0
2 23 100.0 2 25 100.0
3 23 100.0 3 25 100.0
4 21 913 4 25 100.0
5 21 913 5 25 100.0
6 20 87.0 6 25 100.0
7 20 87.0 7 25 100.0
8 19 82.6 8 25 100.0
Relapse prevention session n %

1 23 100.0

2 23 100.0

3 22 95.7

4 21 913

5 20 87.0

6 17 73.9

Table 7. Program usability and satisfaction
Total (N=43) Intervention (n=19) Control (n=24)

Web usability scale Mean SD Mean SD Mean  SD p

Total 3.8 0.5 3.9 0.3 3.7 0.6 0.08
Ease of use 39 08 4.0 0.7 39 09 0.71
Website structure 3.7 09 3.7 0.9 3.7 09 0.98
Visual 3.7 08 4.0 0.8 36 08 0.14
Response speed 40 09 3.8 1.0 42 09 0.14
Favorability 32 1.0 3.7 0.6 29 1.0 0.002
Helpfulness 38 05 3.9 0.5 3.8 06 0.41
Credibility 40 0.8 4.4 0.5 36 08 0.001
CSQ-8 23.1 42 25.9 2.5 21.0 4.1 <0.001

Web usability scale: Higher score indicates higher usability assessed on 5-point Likert scale (1: disagree to
5: agree)
CSQ-8: Client Satisfaction Questionnaire 8-item version. Higher score indicates higher satisfaction.

Ease of use: HR{ED )2 K09 X, Website structure: #K D020 03 X, Visual: B9 X,
Response speed: iz | &, Favorability: 4FJ#E, Helpfulness: %37 B, Credibility: P2 D1 HEME
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Table 8. Comparison of participants’ demographic characteristics at the baseline between survey completers

and dropout participants

Completer (n=33) Dropout (n=15) p?
n/mean %/(SD) n/mean %/(SD)

Age 38.2 (7.0) 385 (8.6) .90
Sex Male 26 78.8% 7 46.7% .03
Marital status ~ Currently married 6 18.2% 3 20.0% .04
Never married 25 75.8% 7 46.7%
Divorced 2 6.1% 5 33.3%
Cohabiter Single 8 24.2% 3 20.0% .53
Education Middle school 3 9.1% 3 20.0% .28
High school 7 21.2% 6 40.0%
Some college 9 27.3% 4  26.7%
College or higher 14 42.4% 2 13.3%
Job Full-time 6 18.2% 1 6.7% .49
Part-time 6 18.2% 1 6.7%
Unemployed 16  48.5% 10 66.7%
Sick leave 2 6.1% 0 0%
Housewife/other 3 9.1% 6 22.5%
Internet use Every day 27 81.8% 13 86.7% .44
2 hours or more/day 11 63.6% 12 80.0% .18
Internet device Smartphone 8 24.2% 10 66.7% .20
(most use) Personal computer 25 75.8% 3  20.0%
Tablet/mobile phone 0 0% 2 13.4%
Internet access Home 26 78.8% 13 86.7% .35

a: t-test, chi-square, Fisher's exact test
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Table 9. Comparison of participants’ characteristics related to drug use at the baseline between survey

completers and dropout participants

Completer (n=33) Dropout (n=15) p?

n/mean %/(SD)  n/mean %/(SD)
Primary abused drug Methamphetamine 17 51.5% 7 46.7% 22

NPS 6 18.2% 0 0%

MDMA 4 12.1% 1 6.7%

Hypnotics/anxiolytics 3 9.1% 1 6.7%

Cough medicine 2 6.1% 2 13.3%

Heroine 1 3.0% 1 6.7%

Inhalant 0 0.0% 1 6.7%

Poly drug 0 0.0% 2 13.3%
Age of first drug use 21.8 (6.6) 20.5 (6.4) .53
Arrest in past 25 75.8% 7 46.7% .05
Jail in past 10 30.3% 0 0.0% .03
Total score 12.2 (3.6) 13.1 4.2) 44
. Low (1-5) 3 9.1% 1 6.7% .81

g}&%‘fgg;‘dence severity Intermediate (6-10) 6 18.2% 2 13.3%

Substantial (11-15) 19 57.6% 8 53.3%

Severe (16-20) 5 15.2% 4 26.7%
Psychiatric comorbidity 12 36.4% 6 40.0% .53
Harmful alcohol use Total score 24 (2.8) 3.6 (4.0 24
(AUDIT-C) yes 10 30.3% 7 46.7% .22
Psychological distress (K6) 10.0 6.0 11.3 7.1 .54
. . <1year 13 39.4% 2 13.3% 17

Outpatient treatment period 1-3 years 3 9.1% 4 26.7%

> 3 years 17 51.5% 9 60.0%
Number of hospitalization 1.7 (5.3) 45 (8.0) .15
Previous face-to-face relapse prevention 17 51.5% 7 46.7% .50
Previous self-help group 12 36.4% 2 13.3% .10
Relapse risk (SRRS) 66.5 (12.8) 75.1 (10.9) .03
Motivation to change (SOCRATES) 79.8 (8.4) 74.2 9.1) .04
Self-efficacy for handling drug use 63.6 (18.7) 51.3 (19.6) .04
Quality of life (WHOQOL26) 3.0 (0.6) 2.6 0.7) .08
Sense of coherence 14.7 (4.1) 11.9 (4.3) .04
Drug cost in past month (yen, exclude outlier) ° 18331.0 (32967.8) 14716.7  (26594.7) 71

Abstinence in 28 days

Longest duration of abstinence from primary drug 22.3 9.8) 21.8 (10.7) .87
Longest duration of abstinence from all drugs/alcohol 18.1 (10.4) 16.0 (12.5) .55
Total abstinent days from primary drug 245 (7.6) 23.3 (9.8) .65
Total abstinent days from all drugs/alcohol 23.0 (7.9 18.8 (11.4) .15

a: t-test, chi-square, Fisher's exact test

b: Cost variable was excluded if the variable was over 100,000 (yen) even the participant did not use primary abused drug in
the past month. Sample size varies because of excluding outliers.

NPS: New psychoactive substances

MDMA: 3,4-methylenedioxymethamphetamine

DAST-20: Drug Abuse Screening Test

AUDIT-C: The Alcohol Use Disorders Identification Test-Consumption, harmful alcohol use (total score) = male>3,
female>2

SRRS: Stimulant Relapse Risk Scale

SOCRATES: Stage of Change Readiness and Treatment Eagerness Scale
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Table 10. Efficacy of e-SMARPP on relapse risk, motivation to change, self-efficacy, quality of life, sense of coherence, and drug cost among the assessment

completers (intervention: n=13, control: n=20)

Difference of estimated means Pooled Effect

Primary outcome Estimates of fixed effects  (95% CI) t p
(intervention - control) SD size
Relapse risk (SRRS) 2 months ¢ 0.97 (-5.22t07.17) 0.32 0.75 0.97 8.40 0.12
5 months ¢ -0.27 (-7.2210 6.69) -0.08 0.94 -0.27 9.43 -0.03
8 month ¢ 157 (-7.20t0 10.34) 0.37 0.72 157 11.90 0.13
Pooled ° 0.26 (-2.50 t0 3.02) 019 085
Difference of estimated means Pooled Effect
Secondary outcome Estimates of fixed effects t p
(intervention - control) SD size
Motivation to change 2 months 2 2.16 (-2.53t0 6.85) 094 036 2.16 626  0.35
(SOCRATES) 5 months @ -0.83 (-6.03 to 4.36) -0.33 0.75 -0.83 7.21 -0.12
8 month @ 225 (-3.30t07.79) 0.81 0.42 2.25 8.56 0.26
Pooled ® 0.50 (-1.51to2.51) 0.51 0.62
Self-efficacy for handling 5 months © 717 (-24.97 to0 10.64) 081 042 7.17 1508  -0.48
drug use 5 months © 610 (-24.383t0 12.64) 065 052 610 1595 -0.38
8 month © -5.12  (-24.25t0 14.01) -0.54 0.59 -5.12 14.77 -0.35
Pooled ¢ -1.38 (-7.32t0 4.56) -0.46 0.65
Quality of life 2 months © -0.03 (-0.65 to 0.59) -0.10 0.92 -0.03 0.48 -0.07
(WHOQOL26) 5 months ¢ -0.29 (-0.86 to 0.29) -0.99 0.32 -0.29 0.60 -0.48
8 month ¢ -0.06 (-0.67 to 0.54) -0.21 0.83 -0.06 0.59 -0.11
Pooled ? -0.05 (-0.19 to 0.09) -0.67 0.51
Sense of coherence 2 months ¢ 0.86 (-3.04 to 4.77) 0.44 0.66 0.86 2.98 0.29
5 months ¢ -0.98 (-4.67 to 2.70) -0.53 0.60 -0.98 4.07 -0.24
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8 month ¢ 113 (-2.821t05.08) 0.57 0.57 1.13 3.84 0.29
Pooled ® 0.13 (-0.82to 1.08) 0.29 0.78
Drug cost in past month 2 months® -530.51 (-29697.86 to 28636.83) -0.04 0.97 -530.51 29246.15 -0.02
(exclude outlier) 5 months ¢ -15577.88  (-44933.32 to 13777.56) -1.07 0.29 -15577.88 27645.43 -0.56
8 month ¢ -1577.07 (-32998.72 to 29844.58) -0.10 0.92 -1577.07 22341.46 -0.07
Pooled® -2411.95 (-11612.25 to 6788.34) -0.52 0.60

SRRS: Stimulant Relapse Risk Scale

SOCRATES: Stage of Change Readiness and Treatment Eagerness Scale

a: A mixed model for repeated measures ANOVA model analysis was conducted.

b: A mixed model for repeated measures conditional growth model was conducted.

c: A fixed model for repeated measures ANOVA model analysis was conducted.
d: A fixed model for repeated measures conditional growth model was conducted.
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Table 11. Comparison of participants’ demographic characteristics at the baseline between intervention

completers and dropout participants among the intervention group (completer: n=17, dropout: n=6)
Intervention Completer (n=17) Dropout (n=6) p?

n/mean %/(SD) n/mean %/(SD)
Age 38.71 6.20 32.33 8.59 0.06
Sex Male 12 70.6% 2 33.3% 0.16
Marital status ~ Currently married 3 17.6% 1 16.7% 0.48
Never married 12 70.6% 3 50.0%
Divorced 2 11.8% 2 33.3%
Cohabiter Single 4 23.5% 0 0.0% 0.54
Education Middle school 1 5.9% 1 167% 0.21
High school 5 29.4% 4 66.7%
Some college 6 35.3% 0 0.0%
College or higher 5 29.4% 1 16.7%
Job Full-time 3 17.6% 1 16.7% 0.51
Part-time 4 23.5% 1 16.7%
Unemployed 9 52.9% 3 50.0%
Sick leave 0 0.00% 0 0%
Housewife/other 1 5.9% 1 16.7%
Internet use Every day 13 76.5% 6 100.0% 0.64
2 hours or more/day 10 58.8% 5 833% 0.17
Internet device Smartphone 13 76.5% 5 833% 0.83
(most use) Personal computer 3 17.6% 1 16.7%
Tablet/mobile phone 1 5.9% 0 0.0%
Internet access Home 11 64.7% 5 833% 0.28

a: t-test, chi-square, Fisher's exact test
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Table 12. Comparison of participants’ characteristics related to drug use at the baseline between
intervention completers and dropout participants among the intervention group (completer: n=17, dropout:
n=6)

Intervention
Completer (n=17)
n/mean %/(SD) n/mean %/(SD)

Dropout (h=6) p?

Primary abused drug Methamphetamine 11 64.7% 2 33.3% 0.47
NPS 1 5.9% 0 0.0%
MDMA 2 11.8% 1 16.7%
Hypnotics/anxiolytics 1 5.9% 0 0.0%
Cough medicine 1 5.9% 1 16.7%
Heroine 0 0.0% 0 0.0%
Inhalant 0 0.0% 1 16.7%
Poly drug 1 5.9% 1 16.7%
Age of first drug use 23.12 8.01 16.17 1.72 0.05
Avrrest in past 13 76.5% 3 50.0% 0.32
Jail in past 3 17.6% 1 16.7% 0.23
Total score 12.18 3.52 16.17 1.83 0.02
Drug dependence severity Low (1'5.) L >.9% 0 0.0% 039
(DAST-20) Intermediate (6-10) 4 23.5% 0 0.0%
Substantial (11-15) 10 58.8% 4 66.7%
Severe (16-20) 2 11.8% 2 33.3%
Psychiatric comorbidity 6 35.3% 4 66.7% 0.34
Harmful alcohol use Total score 1.94 222 5.50 472 0.13
(AUDIT-C) yes 4 23.5% 4 66.7% 0.13
Psychological distress (K6) 9.47 5.75 15.67 5.47 0.03
Outpatient treatment period <1 year 8 47.0% 0 0.0% 0.18
1-3 years 2 11.8% 0 0.0%
> 3 years 7 41.2% 6 100.0%
Number of hospitalization 3.24 7.42 2.00 2.10 0.70
Previous face-to-face relapse prevention 8 47.1% 3 50.0% 1.00
Previous self-help group 6 35.3% 0 0.0% 0.14
Relapse risk (SRRS) 68.82 13.08 82.33 6.47 0.03
Motivation to change (SOCRATES) 77.12 7.64 73.50 7.06 0.32
Self-efficacy for handling drug use 61.65 20.33 41.67 17.20 0.04
Quality of life (WHOQOL26) 3.02 0.70 2.33 0.67 0.05
Sense of coherence 14.12 3.44 11.17 6.18 0.16
Drug cost in past month (yen, exclude outlier) ° 11937.50 32766.79  37000.00  42965.10 0.16
Abstinence in 28 days
Longest duration of abstinence from primary drug 23.47 8.68 23.33 1143 0.98
Longest duration of abstinence from all drugs/alcohol 21.06 9.62 18.00 12.84 0.55
Total abstinent days from primary drug 25.88 4.96 23.33 1143 0.46
Total abstinent days from all drugs/alcohol 24.94 6.16 20.33 1154 0.39

a: t-test, chi-square, Fisher's exact test

b: Cost variable was excluded if the variable was over 100,000 (yen) even the participant did not use primary abused drug in
the past month. Sample size varies because of excluding outliers.

NPS: New psychoactive substances

MDMA: 3.,4-methylenedioxymethamphetamine

DAST-20: Drug Abuse Screening Test

AUDIT-C: The Alcohol Use Disorders Identification Test-Consumption, harmful alcohol use (total score) = male>3,
female>2
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Table 13. Comparison of participants’ demographic characteristics at the baseline between assessment

completers and dropout participants in the intervention group (survey completer: n=13, dropout: n=10)
Assessment Completer (n=13) Dropout (n=10) p?

n/mean %/(SD) n/mean %/(SD)
Age 38.38 7.48  35.30 6.99 0.32
Sex Male 10 76.9% 4  40.0% 0.10
Marital status ~ Currently married 1 7.7% 3 300% 031
Never married 10 76.9% 5 50.0%
Divorced 2 15.4% 2 20.0%
Cohabiter Single 2 15.4% 2  20.0% 1.00
Education Middle school 1 7.7% 1 10.0% 0.08
High school 3 23.1% 6 60.0%
Some college 3 23.1% 3 30.0%
College or higher 6 46.2% 0 0.0%
Job Full-time 4 30.8% 0 0.0% 0.10
Part-time 4 30.8% 1 10.0%
Unemployed 5 38.5% 7 70.0%
Sick leave 0 0.0% 0 0.0%
Housewife/other 0 0.0% 2 20.0%
Internet use Every day 10 76.9% 9 90.0% 0.64
2 hours or more/day 7 53.9% 8 80.0% 0.43
Internet device Smartphone 11 84.6% 7 70.0% 0.47
(most use) Personal computer 2 15.4% 2 20.0%
Tablet/mobile phone 0 0.0% 1  10.0%
Internet access Home 8 61.5% 8 80.0% 0.34

a: t-test, chi-square, Fisher's exact test
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Table 14. Comparison of participants’ characteristics related to drug use at the baseline between assessment

completers and dropout participants in the intervention group (survey completer: n=13, dropout: n=10)

Assessment Completer

(n=13) Dropout (n=10) p?

n/mean %/(SD) n/mean %/(SD)
Primary abused drug Methamphetamine 10 76.9% 3 30.0%  0.09

NPS 1 7.7% 0 0.0%

MDMA 2 15.4% 1 10.0%

Hypnotics/anxiolytics 0 0.0% 1 10.0%

Cough medicine 0 0.0% 2 20.0%

Heroine 0 0.0% 0 0.0%

Inhalant 0 0.0% 1 10.0%

Poly drug 0 0.0% 2 20.0%
Age of first drug use 23.92 8.95 17.90 3.14 0.06
Arrest in past 12 92.3% 4 40.0%  0.02
Jail in past 4 30.8% 0 0.0% 0.02
Drug  dependence  severity Total score 11.85 3.53 15.00 298 0.03
(DAST-20) Low (1-5) 1 7.7% 0 0.0% 0.08

Intermediate (6-10) 3 23.1% 1 10.0%

Substantial (11-15) 9 69.2% 5 50.0%

Severe (16-20) 0 0.0% 4 40.0%
Psychiatric comorbidity 4 30.8% 6 60.0% 0.22
Harmful alcohol use Total score 1.85 1.91 4.20 437 0.14
(AUDIT-C) yes 3 23.08% 5 50.0% 0.22
Psychological distress (K6) 8.92 5.45 13.90 6.24  0.05

Outpatient treatment period <1 year 7 53.9% 1 10.0%

1-3 years 0 0.0% 2 20.0%

> 3 years 6 46.2% 7 70.0%
Number of hospitalization 0.92 1.89 5.50 9.12  0.09
Previous face-to-face relapse prevention 8 61.5% 3 30.0% 0.21
Previous self-help group 4 30.8% 2 20.0% 0.67
Relapse risk (SRRS) 66.62 13.05 79.80 9.00 0.01
Motivation to change (SOCRATES) 78.54 8.00 73.10 5.84 0.08
Self-efficacy for handling drug use 68.08 17.57 41.30 15.30 0.001
Quality of life (WHOQOL26) 3.19 0.54 2.39 0.75 0.01
Sense of coherence 15.15 3.53 11.00 437 0.02
Drug cost in past month (yen, exclude outlier) ° 21416.67 41740.45 15600.00 31138.40 0.72

Abstinence in 28 days

Longest duration of abstinence from primary drug 23.77 8.35 23.00 1064 0.85
Longest duration of abstinence from all drugs/alcohol 20.23 8.92 20.30 12.44  0.99
Total abstinent days from primary drug 26.15 4.85 24.00 9.24 048
Total abstinent days from all drugs/alcohol 25.31 4.84 21.70 10.60 0.29

a: t-test, chi-square, Fisher's exact test

b: Cost variable was excluded if the variable was over 100,000 (yen) even the participant did not use primary abused drug in
the past month. Sample size varies because of excluding outliers.

NPS: New psychoactive substances

MDMA: 3.,4-methylenedioxymethamphetamine

DAST-20: Drug Abuse Screening Test

AUDIT-C: The Alcohol Use Disorders Identification Test-Consumption, harmful alcohol use (total score) = male>3,
female>2
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Appendix

1. CONSORT check list

4 CONSORT 2010 checklist of information to include when reporting a randomised trial*

Iltem Reported on
Section/Topic No Checklist item page No
Title and abstract
1a Identification as a randomised trial in the title Title page
1b Structured summary of trial design, methods, results, and conclusions (for specific guidance see p.1-2
CONSORT for abstracts)
Introduction
Background and 23 Scientific background and explanation of rationale p.3-10
objectives 2b Specific objectives or hypotheses p.20
Methods
Trial design 33 Description of trial design (such as parallel, factorial) including allocation ratio p.20-21
3b Important changes to methods after trial commencement (such as eligibility criteria), with reasons p.22
Participants 4a Eligibility criteria for participants p.22
4b Settings and locations where the data were collected p.22
Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they  , 2428
were actually administered
Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when p.28-36,
they were assessed
Appendix 6
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Sample size

Randomisation:
Sequence
generation
Allocation
concealment
mechanism

Implementation

Blinding

Statistical methods

Results
Participant flow (a

diagram is strongly

recommended)

Recruitment

6b
7a
7b

8a
8b

10

11a

11b
12a
12b

13a

13b

14a
14b

Any changes to trial outcomes after the trial commenced, with reasons
How sample size was determined

When applicable, explanation of any interim analyses and stopping guidelines

Method used to generate the random allocation sequence
Type of randomisation; details of any restriction (such as blocking and block size)

Mechanism used to implement the random allocation sequence (such as sequentially numbered
containers), describing any steps taken to conceal the sequence until interventions were assigned

Who generated the random allocation sequence, who enrolled participants, and who assigned
participants to interventions

If done, who was blinded after assignment to interventions (for example, participants, care providers,
those assessing outcomes) and how

If relevant, description of the similarity of interventions

Statistical methods used to compare groups for primary and secondary outcomes

Methods for additional analyses, such as subgroup analyses and adjusted analyses

For each group, the numbers of participants who were randomly assigned, received intended treatment,
and were analysed for the primary outcome

For each group, losses and exclusions after randomisation, together with reasons

Dates defining the periods of recruitment and follow-up

Why the trial ended or was stopped

110

(p.107)
N/A
p.37
N/A

p.23
p.23
p.23

p.23-24
p.23-24

N/A
p.37-41
p.41-42

p.43-45,
Figure 1
(p-88)
Figure 1
(p-88)
p.43
N/A



Baseline data 15 Atable showing baseline demographic and clinical characteristics for each group p.43-44
Table 2 and
3 (p.95-96)
Numbers analysed 16 For each group, number of participants (denominator) included in each analysis and whether the Figure 1
analysis was by original assigned groups
(p.80)
Outcomes and 17a  Foreach primary and secondary outcome, results for each group, and the estimated effect size andits [, 44.45,
precision (such as 95% confidence interval)
estimation Table 3 and
4 (p.96-98)
17p  For binary outcomes, presentation of both absolute and relative effect sizes is recommended N/A
Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and adjusted analyses, p.46-49,
distinguishing pre-specified from exploratory
Table 5
(p-99)
Harms 19 All important harms or unintended effects in each group (for specific guidance see CONSORT for p.50
harms)
Discussion
Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of p.66-68
analyses
Generalisability 21 Generalisability (external validity, applicability) of the trial findings p.67
Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering other relevant p.50, 68
evidence
Other information
Registration 23 Registration number and name of trial registry p.21
Protocol 24 Where the full trial protocol can be accessed, if available p.21
Funding 25 Sources of funding and other support (such as supply of drugs), role of funders p.69

*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and Elaboration for important clarifications on all the items. If
relevant, we also recommend reading CONSORT extensions for cluster randomised trials, non-inferiority and equivalence trials, non-pharmacological treatments,
herbal interventions, and pragmatic trials. Additional extensions are forthcoming: for those and for up to date references relevant to this checklist, see www.consort-
statement.org
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2. Content for relapse prevention session of e-SMARPP

1. What is drug dependence?
Video > Mental and physical consequences caused by drug use (11’ 02”)
> Change in the brain (11’ 39”)
> How to stop drug craving (7’ 43”)
Exercise M Think about your pros and cons for drug use and quitting drug.
B Define your drug use situation: when, where, who, why, what and emotion.
2. 'Triggers of drug use
Video >  Process of craving and drug use (5’ 27)
> Various internal and external triggers of drug craving (11’ 00”)
>  Anchors keeping you from drug use (5’ 01”)
Exercise M Define your internal and external triggers.
B  Who and what are your anchors?
3. Recovery process; “Just for today”
Video > Process and stage of recovery (12’ 38”)
>  Safe lifestyle and signs of relapse (10’ 19”)
> How to plan a safe daily life (9’ 27)
Exercise M Think of your signs of relapse and barriers to recovery.
B Plan a safe daily life schedule without drugs.
4. Features of dependence symptoms
Video > Typical features of dependence (9’ 05”)
> Typical thoughts and behaviors when people fall for drugs (12’ 32”)
> Justification for relapse (9’ 21")
Exercise M Think of your patterns of thinking and behavior during drug use
B Think of your possible justification for relapse
5. Supporters for recovery
Video > Typical internal triggers: “HALT” (hungry, angry, lonely and tired) (10’ 05”)
> To trust and be honest to yourself and others (5’ 41”)
>  Support from peers and professionals (13’ 39”)
Exercise M Think of ways to handle internal triggers.
B Think of your supporters. Who? How to find?
6. No need to be strong, be smart and practiced
Video > Tips for recovery (6’ 04”)
> Review of skills to handle triggers and relapse (12’ 21”)
> To accept the way you are, messages from peers (4’ 32”)
Exercise M  Think of crisis plans when you relapse into drug use.
B  Think of your future when you recover from drug addiction.
Each session additionally has a weekly diary activity.
Parentheses indicate minutes and seconds of each video.

Reference: Takano A, Miyamoto Y, Kawakami N, Matsumoto T, Shinozaki T, Sugimoto T.
Web-based cognitive behavioral relapse prevention program with tailored feedback for people
with methamphetamine and other drug use problems: protocol for a multicenter randomized

controlled trial in Japan. BMC Psychiatry. 2016, 16:87.
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3. Video screenshot
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4. Assignment screenshot
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5. Self-monitoring calendar screenshot
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6. Assessment schedule of primary and secondary outcomes

Outcome Measurement Baseline Follow-up
2- 5- 8-
month month  month
(T1) (T2) (T3) (T4)
Primary outcome
1  Relapse risk SRRS
2 Longest consecutive Longest consecutive

abstinent days

Secondary outcome

abstinent days during
the intervention #

1  Motivation to change SOCRATES
2  Self-efficacy for handling Self-efficacy Scale for
drug use and craving Drug Dependence
3  Abstinent days (total or ~ Abstinent days in the
duration) past 28 or 56 days #
4  Health related quality of WHOQOLZ26
life
5  Sense of coherence 3-item sense of
coherence scale
6  Cost of drug Self-report cost of
drugs in the last
month (yen)
7  Treatment retention Yes or no
8  Self-help group use Yes or no
9  Psychiatric medical cost  Self-reported medical

use in the past six
months

Feasibility and usability outcome

1  Program completion rate Number of completed
weeks

2  Satisfaction CSQ-8

3 Usability and usefulness  Original
questionnaire

Reference: Takano A, Miyamoto Y, Kawakami N, Matsumoto T, Shinozaki T, Sugimoto T.
Web-based cognitive behavioral relapse prevention program with tailored feedback for people
with methamphetamine and other drug use problems: protocol for a multicenter randomized
controlled trial in Japan. BMC Psychiatry. 2016, 16:87.
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7. Questionnaires
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3. WLIJEZAHUZT [SH—H] &3<KIEDVT. SHHNET,

1) [SH—H] &3<E& #ELVPIhoZTIN.
BTz - DAUEWNCIMDE - EESEBNRIRN - FHFEHHELDEIHD
T LI

2) [SB—H] &3<(& ®ICIZIBFRLEN, ®EAANT 4 —ILR
R(SITTeRN DT (IRICIIfEIRED) - HERDRICIIIZIIN DT (HFERDRICIIITIEE
D) - EES5EENRIRN - FHBFEBKICIUOTZ (FHEHKICIIBEED) - ®ICIUIDOT
(R(CIIBED)

3) [SB—HI &3<([ED2NT. B - Z8R - SBENHDFTLES. BRATLESL,

(BHEE)

4. BNV IRCDNT, DOPNET,

1) BRRy OXZFMALFELEN. BEAEANT 1 —ILR
FAELLGM T - AU

2) BERRY OR(E, BT/ DTZTIN,
BTz - DAUEWNCMDE - EESEENRN - EHFEHMELWDOEIH D
Z - EmLDPIHh O

3) BEHRY IR "ICIZEFRULTH,
R(CIIFEIRN DT (RISIIEIRED) - HEDRICITZRN D IE (BFEDRICIIFERE
D) - EE5EEVARN - THEHRICIIOE (XHEHKICIIEED) - ®ITIID
1z (BICII5ED)
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E1%)
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3)

4)
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FIALIRMTZ - EAULE

K< HDEM - BREIVEDE(E., FEURTHDIETIH,
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e LI

K< HBDERM - BRIVEDE(E. ®ICIIEFLITN.
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ZE0, (BHDE)

6. €-SMARPP [CDWWT. CERZHX TLZEL), (Client Satisfaction Questionnaire 8-
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2)

3)

Y—EXDOAE - B Tuieh

« FIFEICEL
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CHIRB D DRET LM
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. (FFEFEEDREO
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TN NIy &) ful U

s WD DZ—-XZ=imizUlz
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X (CEDSDIRN
T2ISNAENEDTRUN
ToNAENDD
Hexd (CENSDD
5) HRIEMNZFIEH—ERCH LT, ENTHELTVERIH
IER LR
RO, EZEPOPREE
(F(FEE
IER (TR
6) HDRENZFTZH—ERI(E. HRIENK DR CHEBICHA T DDCHEIIBHRLEMN
ER(CI®IIDT
EESNENDEIIDTE
HEDICIITZIR DT
BRENBL LT
7) HITOTS ALK DA RSIRzDimEE (&
IER (TR
(FFHEE
BLLAYRU FZEPPRERE
IER LR
8) fIEEMENEZR. (70U LZBEMNRALUEIMIMEANT +—ILR
“EEFAURL
TS AFIAR U7RL
TERAFIRT D
FIHATD
9) ZEERNMHOFLLES. UTORICTEHEABFENLET,
IAZ I lecoY—EXICRALTRBRICADEmE:
RSN —EXDANMEEUEERDCENTETIEITNIR, I EoleB B
D

7. DxJBA bEFALT, Bofcls - RUSEZBR TS,
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1) DxJYA bZFALTVWT, EPEFERLIE<ED, EEMNERDIZD. R
K[PCTRBDEFE BOFELIENS
Boflz ol - EEBEBULRIRL
2) RIOEBRT. Y MIARICENZFERLZEOZD. BENELILRDTZD, RRIEKR
BICIRBDZEN [Hofel EEEUEAICDIMNNET, BEARNIIC, EOLDRRTE
DEDIMERNSB D TzDh. BRX T ZEUN,
3) INFTEEWZLZWZLOMNIE., B8 - CER - CEEMDDFELZS, B TS
W, (BEHEE)
XUF (ET ABFDOHHEE
1. e-SMARPP (CDWT. SHMHNET,
1) =BRSSO TIOVEENTIN. OEDBEATLIZSU,
+  (Re:boot)+D&EhiH]
«  (Re:boot)+D:RzE
«  (Re:boot)+d(F5EIFEHEE
- BEILER
. SH—H] &3<
. IERRY IR
2) 1 TEDOOFTIOVZEBAZEBAZHZI TS, (BHEZ)
3) — BRSO IZOFTVE>ENTIN. OGEDEATLIZE,
+  (Re:boot)+D&EhiH]
+  (Re:boot)+D:RE
+  (Re:boot)+d(F5EIFEHE
. BEIUIBER
. [SH—H] &5<
. BHRY IR
4) 3TEDQIAZFTUVEREAIIBHZHRI TLZSL., (BEHEE)

2. (Re:boot)+(CDNTSIMHNET,
1) Ly 3>oEEZE. @TUN,
« 6ETHB&LDSESMDE
«  6EKDAIRVAREM D
« 6EKDEZBVANEIMDI
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2) JBIC 1[EFDEDHD EVNDSERERTEE. @I TULEEN,
« B&OERMDE
«  B1EIKXDPRVARRMN T (B 2:8(C 1 [@E)
« B1EIKDZBVARRMNDZ (B : 1:E(C 2 [E)
DS
3) 1EDtEY>3a>ZzFGU TRIEMNITITLWELEN. 1 DBATLIES,
- 1H

+ 2H
+ 3H
« 4H
+ 5H
+ 6H
- 7H

4) BEhEE. FELRITHDIETIN,
- EUC<MDZ
. BUEWNChD
o EBEBEBULRIRL
© EHBEIEHENITMDOE
. EOPIMDO
5) BEhE(&. ®(CIIBEFLITH,
s ISIZTZIRMDIZ
« HEDRICUIIERNM DI
« EBS5EBVRIEN
- FEHFEHEICIIOL
. ®ICIIOTZ
6) 1Mz ogEEnRs(d. @EITULREM,
« B&DELMDE
« BoEEVLARKN D
- BOERLWANREMDIE
.« HMB5IEN
7) BENEIDOAFE. EUMNDTZTIN,
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- EUMDOE
- LEUMDIZ
. EBESEBEVRRRL
« HFEDHEULIGM DI
- HULIHDIZ
8) AL, FELDITMDIETI,

. fEWNS<MDo
o PFENCLHDTZ
o EBEBEEVRIRL
«  FEHFRHFENMINOL
BT HDE

9) HRE(F. ‘ICIIBFELIEN,
s TN
BEDWITIITTIEMDOIT
o EBEBEBULRIRL
o FBFHHEICIO
G (v i)

10) SREAICEIZETDDIE. #HUNDIZTIN,
- EUMDE
- ADULHEULMDOL
o EBEBEBULRIRL
- HFEDHEULIGM D
o EHUL<RHDZ

11) 1 DOFBICESTIAATIREITDDIC,. HIL TR DFE LN HBFZEASDLTL
ZE0N,

12) NEF5EFBHEE] [FE BRI ETIh.
. fEVCL<HDE
. BUBNCH DT
. EBESEBEVRIRL
s FEHFHHENDPITMOL
«  fEULWPIHDZ

13) [FBEFBEHE] (F "ICIZIBHRLEED.
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s IO
«  HEDRICULZRNMDIE
. EBESEBEVRRRL
c FEHFEHEICIIOZ
N (Vi)
14) NEF5EFEHE] Z28<DE. UM DZTIH,
- EUMDOE
- LEUMDIZ
o EBESEEVRRRL
- BHEDHELIIPMDOL
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15) 1 DD [[FEEF5HRE] (CEETAATIREIDIDC. FHLTRSMDDFE U, 8F%

ABDULUTLEELY,
16) (Re:boot)+(CDWT., B8 - CERR - CEEREHDFLES, HATLEEL,. (BH
EZ)

3. BIBWPCRERZHATIIES),
[CARKEEEN LV [CTEHRELTFLL] [TARBIRZANTIEUL] 1REDEEN®
ZERRABOFLES, BRTLESW., (BHEZ)
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