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Abstract

Background—Mobile health (mHealth) technologies have the potential to facilitate self-
monitoring and self-management for individuals with substance use disorders (SUD). S-Health is
a bilingual smartphone application based on cognitive behavioral principles and is designed to
support recovery from drug addiction by trigger recognition so as to allow practice in-the-moment
coping to prevent relapse.

Method—~For this pilot randomized controlled study, 75 participants were recruited from
methadone maintenance treatment clinics and the social worker consortium in Shanghai, China.
Participants in the control group (N=25) received text messages from S-Health (e.g., HIV
prevention and other educational materials). Participants in the intervention group (N=50) received
both text messages and daily surveys on cravings, affects, triggers, responses to triggers, and social
contexts.

Results—At the end of the 1-month study trial, 26.2% of the intervention group and 50% of the
control group had positive urine test results (p=0.06). Also, the number of days using drug in the
past week was significantly lower among participants in the intervention group (Mean=0.71,
SD=1.87) relative to the control group (Mean=2.20, SD=3.06) (p<.05). The two groups did not
differ in slopes (i.e., rates of change in outcomes measured weekly) based on the mixed effects
model. Participants in the intervention group also preferred answering questions on the cellphone
(46.8%) relative to in-person interviews (36.2%).

Conclusions—This pilot demonstrated the feasibility and potential benefits to deliver mobile
health intervention among participants with SUD. Further research with larger samples over a
longer period of time is needed to test the effectiveness of S-Health as a self-monitoring tool
supporting recovery from addiction.
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1. Introduction

Substance use disorders (SUD) can be chronic conditions, with high potential for relapse
(McLellan, 2002). According to the Chronic Care Model (CCM), patients themselves are the
principal caregiver, and in addition to professional help, their own monitoring and
management of chronic conditions is also crucial to improve outcomes and reduce costs
(Bodenheimer, Lorig, Holman, & Grumbach, 2002; Bodenheimer, Wagner, & Grumbach,
2002a, 2002b; Wagner et al., 2001). Nevertheless, self-monitoring and self-management can
be challenging if patients are not supported by appropriate skills, tools, and assessments.
This is particularly problematic in countries or areas with limited access to supportive
services. The mHealth offers an option that may be promising.

1.1. Treatment options for SUD in Asian countries

Asian countries have the largest overall populations with opioid dependence and
amphetamine dependence (Degenhardt et al., 2013). In China and many other Asian
countries, heroin has been the primary drug of addiction (Hser, Liang, Lan, Vicknasingam,
& Chakrabarti, 2016). More recently, an increasing number of people are using
amphetamine-type stimulants (ATS), ketamine, and buprenorphine (Ho, Chen, Broekman, &
Mak, 2009; Ho & Zhang, 2016). In Western developed countries, a variety of pharmacologic
and behavioral treatments are delivered in many different settings for patients with SUD.
However, Asian countries traditionally take punitive measures toward individuals using
illicit drugs (e.g., incarcerating individuals using illicit drugs) (Sullivan & Wu, 2007). The
HIV epidemics have pushed these countries to gradually embrace harm reduction
approaches, as people who inject drugs (PWID) are at high risk for HIV and usually lack
resources for testing and treating SUD and HIV (Hser, et al., 2016; Nguyen et al 2017).

In the case of China, the methadone maintenance treatment (MMT) program, which was
initially one of the most important components of China’s harm reduction strategies, has
now become one voluntary treatment option for individuals using illicit drugs, in addition to
other voluntary detoxification and rehabilitation services in healthcare facilities (Sullivan &
Wu, 2007; Wu, Wang, Detels, & Bulterys, 2015). Individuals may also be enrolled into
community-based treatment and rehabilitation programs, or be admitted into compulsory
detoxification and rehabilitation facilities, depending on the severity of drug use behaviors.
Those who are released from compulsory programs need also to participate in community-
based rehabilitation programs afterwards. In most settings mentioned above, though
pharmacological treatments are usually available, psycho-therapeutic services are very scant
(Tang, Zhao, Zhao, & Cubells, 2006; Zhang et al., 2013). According to China’s Mental
Health Law, psycho-therapeutic services can only be provided in healthcare facilities, such
as a specialty mental health hospital or the mental health department in a general hospital
(Chen et al., 2012). However, healthcare facilities in two-thirds of counties in China do not
have any mental health providers, and counseling services outside healthcare facilities are
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often very expensive and only available in metropolitan areas. The barriers to professional
psycho-therapeutic services are not likely to be resolved in the short term (Gao et al., 2010).

In summary, patients in Asian countries in general have limited access to professional SUD
treatment services. The limited availability of professional SUD services in these countries
further highlights the importance of patients’ self-management.

1.2. Smartphone as a tool for self-management support in relapse prevention

As smartphone users increase rapidly over the world, smartphones, which are important
vehicles for mobile health (mHealth) technologies, have the potential to provide self-
management support at low-cost to populations having barriers to professional
psychotherapeutic services (Gibbons et al., 2011). In 2016, 58% of the total adult population
and 85% of those aged 18-34 owned a smartphone in China (Poushter, 2016). Smartphones’
short messaging service (SMS) and more complex applications are often the core elements
of mHealth programs. For a variety of chronic physical and mental conditions including
SUD, mHealth has been found to be effective in supporting self-management in North
America (Davis, DiClemente, & Prietula, 2016; Gustafson et al., 2014; Monney,
Penzenstadler, Dupraz, Etter, & Khazaal, 2015; Weaver, Horyniak, Jenkinson, Dietze, &
Lim, 2013). In Asia, mHealth has also been designed and used to offer psychoeducation and
early intervention for substance use, especially alcohol use (Zhang et al 2014; Zhang et al
2015; Zhang et al 2016a; Zhang et al 2016b; Zhang et al 2017a; Zhang et al 2017b).

1.3. The present study

Few studies have examined the efficacy or effectiveness of smartphone applications in the
field of illicit drug use (Linas et al., 2015; Monney, Penzenstadler, Dupraz, Etter, & Khazaal,
2015). To our knowledge none has been reported from Asian countries (Brian & Ben-Zeeyv,
2014; Li et al., 2014).

We developed a smartphone application, S-Health, to support the self-management of
addictive symptoms and recovery for SUD patients with limited access to mental health
services (see Figure 1). S-Health prompts daily surveys and self-initiated surveys to support
self-management in real time and natural environments. Surveys in S-Health are designed to
help patients better identify triggers (e.g., emotions, places, people), recognize strategies for
dealing with those situations, and monitor substance use and deal with cravings, based on
the cognitive-behavioral model of many evidence-based relapse prevention therapies (see
Appendix) (Larimer, Palmer, & Marlatt, 1999; Marlatt & George, 1984; Marlatt & Donovan,
2005). Development of S-Health was reported previously (Schulte et al., 2016). This present
article reports finding based on a pilot trial which tests the feasibilities and outcomes of S-
Health among individuals using illicit drugs in China.

2. Methods
2.1. Study setting

We recruited participants from the MMT clinics and the network of social workers in
Shanghai, China. As the largest and most developed city in China, Shanghai has
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approximately 24 million residents and more than 80,000 registered individuals using illicit
drugs. Among the 16 districts in Shanghai, 14 districts have a MMT clinic. There is also a
social worker consortium (Shanghai Zi-Qiang consortium) with more than 1000 social
workers who specialize in helping individuals using illicit drugs in the community. Our
participants were recruited from the MMT clinics in three districts (Yangpu, Xuhui,
Hongkou) and the Shanghai Zi-Qiang consortium.

2.2. Study participants

Eligible participants for this study were adult individuals who had used heroin or other
substances in the past 30 days, and had a smartphone. Participants were excluded if he or she
had (1) dependence on an illicit substance for which medical detoxification was imminently
needed, or (2) presence of clinically significant psychiatric symptoms as assessed by Mini
International Neuropsychiatric Interview (MINI), such as psychosis, acute mania, or suicide
risk that would require immediate treatment or make study compliance difficult. From June
2015 to April 2016, 75 participants were recruited for this pilot study, with 58 from MMT
clinics (10 from Xuhui district, 26 from Hongkou district, and 22 from Yangpu district) and
17 from the Shanghai Zi-Qiang consortium.

2.3. Study design and procedures

This study was a randomized controlled trial. Eligible participants who agreed to participate
in the study were randomly assigned, with 50 participants in the intervention group and 25
participants in the control groupl. We oversampled the intervention group in order to
maximize the possibility to identify barriers and problems associated with smartphone
interventions. All participants downloaded S-Health to their personal phone, completed a
training on how to use the phone application, and were asked to carry the phone with them at
all times during the trial. The study was approved by institutional review boards in Shanghai
Mental Health Center and University of California, Los Angeles?.

2.3.1 Control group—-Participants in the control group only received text messages from
S-Health (e.g., HIV prevention and other educational materials). Participants could set the
time of receiving messages.

2.3.2 Intervention group—~Participants in the intervention group received both surveys
and text messages from S-Health. Participants were asked to complete daily surveys at a
time of their choosing, and they could also initiate a survey at any time or frequency by
themselves. In daily surveys, participants were asked to report their cravings, affects,
triggers, responses to triggers, and social context: 1) Cravings. participants were asked to
rate their cravings for substances on a scale from 0 to 10 (0=no craving, 10= maximum

1Among the 50 participants in the intervention group, 38 were recruited from MMT clinics, and 12 were recruited from the Shanghai
Zi-Qiang consortium. Among the 25 participants in the control group, 20 were from MMT clinics, and 5 were from the Shanghai Zi-
Qiang consortium. The proportion of participants recruited from social workers did not differ significantly between the intervention
group and the control group.

Participant compensation was approved by UCLA IRB. Participants received 50 Yuan for the intake interview and 20 Yuan for the
intake urine sample, 30 Yuan for each of the three weekly check-ins and urine sample, and 50 Yuan for the 1-month follow-up
interview and 20 Yuan for the 1-month follow-up urine sample. For participants in the intervention group, they received an additional
168 Yuan in total for completing daily surveys. After completing all surveys and urine tests, participants in the control group received
230 yuan (about 36 USD), and participants in the intervention group received 398 yuan (about 63 USD).
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craving); 2) Affectwas assessed with the International Positive and Negative Affect
Schedule Short-form (I-PANAS-SF) (Thompson, 2007); 3) 7rigger thoughts, places, and
Ssituations. participants were asked to input their own text or choose from a list of common
triggers associated with relapse (e.g. “l am bored”; “I feel sad”) (Larimer, Palmer, & Marlatt,
1999); 4) Responses to triggers: participants were asked to input their own text or choose
from a list of common coping responses (e.g., “I called and talked this over with my
friend”); 5) Social context. participants were asked if use behaviors occur alone or with a
romantic partner, family, friends, gang, coworkers, classmates, or others. For safety and
privacy considerations, all information submitted through daily surveys and self-initiated
surveys were transmitted to the server at UCLA after encryption and were no longer
accessible on participants’ phones.

Additionally, the I-PANAS-SF was assessed at the baseline to determine which emotional
group they belong to. Participants were then categorized into the “positive” or “negative”
emotional group, in order to tailor text messages for them.

2.4. Study measures

During the study period, data were obtained from face-to-face interviews and urine tests at
baseline and end of each week over the 4-week trial.

Urine test—Five drugs (morphine, methamphetamine, ketamine, 3,4-methylenedioxy-
methamphetamine (MDMA), and marijuana) were examined in urine tests, using the 5-panel
drug test kit produced by Venture Biotechnology Co., Ltd (Shanghai, China). For
participants recruited from MMT clinics, urine tests were conducted by clinicians in the
clinic, while for participants recruited from the social worker consortium, urine tests were
conducted by social workers. The drug test kit was discarded after the test to protect
participants’ privacy. A urine test result was coded as positive if any drug was tested positive
using the 5-panel drug test kit. Participants took urine tests at baseline and at the end of each
week during the study period.

Timeline follow-back (TLFB) survey—For participants recruited from MMT clinics,
physicians conducted the baseline and weekly interviews. For other participants recruited
from social workers, social workers conducted the baseline and weekly interviews. In the
baseline TLFB survey, participants self-reported their primary drug by answering the
following question: “what is the primary drug used by the participant?” Participants were
then asked about their drug use (heroin use, marijuana use, methamphetamine/amphetamine
use, and cocaine use) and life events since the year before the first use of their primary drug.
At the end of each week during the study period, participants were assessed by the weekly
TLFB survey to report daily drug use in the past 7 days: heroin use, marijuana use,
methamphetamine/amphetamine use, and cocaine use.

Addiction Severity Index—~Participants’ baseline use status and demographic
information were measured by the Addiction Severity Index (ASI) (McLellan, et al., 1980;
1992). ASl is a structured interview that assesses problem severity in seven areas: alcohol
use, drug use, employment, family and social relationships, legal, psychological, and
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medical status. For each area, an ASI composite score is calculated according to the ASI
Composite Score Manual (McGahan, Griffith, Parente, & McLellann, 1986). The ASI is the
most widely used instrument in the substance abuse field both in the U.S. and
internationally. The ASI has been examined among Chinese patients (Luo et al., 2007; Zhao
et al., 2004). Zhao’s study (2004) based on heroin addicts in a Chinese rehabilitation center
indicates that ASI has good reliability and validity for Chinese drug-dependent patients.

2.5. The Usability Items

3. Results

To examine the feasibility and usability of S-Health, participants in the intervention group
were asked to rate the following statements on a scale from 1 to 5 (1=strongly agree, 5=
strongly disagree) at the end of the 4-week trial: “(1) these questions were easy to
understand; (2) | was comfortable answering these questions about my alcohol, tobacco, and
drug use; (3) I was able to remember the number of days or frequency | used alcohol,
tobacco, or drugs in the past week; (4) I would be willing to answer questions like these in
the annual survey; (5) the smartphone screen was easy to use; (6) | would prefer that a
person ask me these questions instead of answering them myself on the cellphone; (7) |
would prefer to answer these questions myself on a cellphone instead of having a person ask
me” (Kelly et al., 2014). The participants in the control group were also asked to rate the
statements above based on their experiences with in-person interviews (e.g., TLFB surveys)
and receiving text messages from S-Health. Analytic approach

The t-tests (for continuous measures) and chi-square tests (for categorical measures) were
used for comparing baseline characteristics and drug use status of participants measured by
urine tests and TLFB surveys in the intervention group and the control group. Generalized
linear equations (GEE) with binomial distribution and exchangeable covariance structure
were used to estimate the impacts of intervention on having positive urine test results and
primary drug use over the study period. Mixed-effects regression modeling with
unstructured covariance structure (growth curve modeling) was used to model the number of
days using primary drug according to TLFB results. All hypotheses were tested using a
significance level of a=0.05.

In all regression models, a variable indicating the number of weeks was included to account
for the time trends, and the product term of time and treatment was included to capture the
potential interaction between treatment and time. Other covariates adjusted in all regression
models included the ASI drug composite score at baseline, the type of primary drug, and
demographics (age, gender, education, marital status, and employment status in the past
three years). All categorical variables were transformed into a series of dichotomous
indicators with an omitted reference category. Data were managed and analyzed using Stata
14.2.

3.1. Baseline characteristics and respondents’ daily survey

Among all 75 participants, only 4 participants (5.3%) were lost to follow-up: two were not
willing to participate after randomization; one dropped out because his/her cellphone did not
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work; and one was arrested during the study (see Figure 2). Participants’ ASI Composite
Scores and demographic characteristics did not significantly differ between the experiments
group and the control group (Table 1). The primary drug reported by 79.5% of participants
was heroin, but the type of primary drug did not differ between the two groups.

During the study period, the number of daily surveys submitted by the 50 participants in the
intervention group ranged from 0 to 28, resulting in a mean of 13.8 (SD: 10.4) and a median
of 13.5. Five participants in the intervention group did not submit any daily survey over the
study period. The percentage of participants who submitted daily survey in S-Health each
day ranged from 35.4% to 66.7%.

3.2. Drug use during the trial

The intervention group and the control group did not differ significantly in having positive
urine test results at each of the 4 weeks according to chi-square test (Table 2 & Figure 1).
However, the intervention group reported significantly fewer days of using primary drug
each of the 4 weeks (Table 2).

Results of GEE models are shown in Table 3. Compared to the control group, the
intervention group was less likely to have positive urine tests (Odds Ratio: 0.57, 95% CI:
0.11 - 2.84, p=0.49) and report primary drug use in TLFB surveys (Odds Ratio: 0.29, 95%
Cl: 0.06 — 1.44, p=0.13), although differences were not statistically significant, after
controlling for baseline ASI drug composite score and demographic characteristics. During
the study period, participants from both groups were less likely to have positive urine tests
over time (Odds Ratio: 0.71, 95% CI: 0.49 — 1.04, p=0.08) and were also less likely to report
primary drug use over time (Odds Ratio: 0.70, 95% CI: 0.48 — 1.04, p=0.08); but these
differences were not statistically significant. The coefficient for the treatment-time product
term was not statistically significant as well.

Results of growth curve modeling are shown in Table 3. Compared to the control group, the
intervention group on average had 1.5 fewer days (95% CI: -3.22 — 0.30, p=0.10) of using
primary drug each week, but such differences were not statistically significant, after
controlling for demographic characteristics. During the study period, participants from both
group on average had 0.4 fewer days (95% CI: -0.75 — -0.001, p=0.05) of using primary drug
after one additional week, and such differences were not statistically significant. The
coefficient for the treatment-time product term was not statistically significant.

3.3. The feasibility and usability of S-Health

Results of the usability items are shown in Table 4. In the intervention group, most
participants strongly agreed or agreed that these survey questions are easy to understand
(55.3%); they were comfortable answering these questions (68.1%); they were able to
remember the number of days or frequency using alcohol, tobacco, or drugs in the past week
(53.2%); and smartphone screens easy to use (72.3%). Participants in the intervention group
also preferred answering questions on the cellphone (46.8%) relative to in-person interviews
(36.2%). A higher proportion of participants in the control group strongly agreed or agreed
that these survey questions are easy to understand (75.0%), and they were able to remember
their alcohol, tobacco, and drug use status (70.8%) than in the intervention group. However,
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participants in the intervention group did not differ significantly from the control group in
their ratings.

4. Discussion

This pilot study examined the feasibility and drug use outcome of a smartphone application
(S-Health) to support self-management of participants with SUD in an environment where
behavioral treatment options were usually not accessible. This pilot study overcame
challenges of logistics and cultural barriers and showed the feasibility to deliver mobile
health intervention among individuals with SUD in China.

While the two groups did not differ in slopes (i.e., rates of change in outcomes measured
weekly) based on the mixed effects model, the number of days using drug in the past week
was significantly lower among participants in the intervention group (Mean=0.71, SD=1.87)
relative to the control group (Mean=2.20, SD=3.06) (p<.05) without regression adjustment.
As a pilot study, the relatively small sample size means that this study is underpowered to
detect the efficacy of the intervention. For instance, the power to compare urine test results
between the intervention group and the control group ranged from 0.15 to 0.53 from week 1
to week 4. We report these findings nevertheless so that the effect sizes can be used to
inform future determination of needed sample sizes.

Results of the usability items showed that participants might understand questions better and
remember their alcohol, tobacco, and drug use status better with in-person interviews, but
they still preferred answering these questions on a cellphone. Compared to participants in
the intervention group, a higher proportion of participants in the control group strongly
agreed or agreed that these survey questions are easy to understand, and they were able to
remember their alcohol, tobacco, and drug use status. Notably, as differences between the
intervention group and the control group were not statistically significant, these differences
might be due to random errors. Also, both groups preferred answering questions on the
cellphone relative to in-person interviews. A previous study using similar usability items
found that participants preferred to answer questions about their alcohol, tobacco, and drug
use themselves on iPad instead of having a person asking them (Kelly et al., 2014).

Several study limitations need to be considered for interpreting these findings. The present
study was based on participants with SUD in Shanghai, which may limit the study’s
generalizability considering regional variations in China. The urine test results were
recorded as positive if any drug was tested positive, which limited the comparability of urine
test results and self-reported TLFB results. In addition, it was not possible to blind patients
and clinicians or social workers who assessed patients each week. This may result in
potential bias away from the null.

The follow-up rate for this one-month study was as high as 95%. In addition, feasibility
issues need to be considered by future researchers when conducting mHealth studies in
similar settings. In this study, data security and privacy issues were of top priority. In
addition to the normal security procedures (e.g., password protected), S-Health used “*” to
refer to drugs in the survey to avoid mentioning “drugs” or the name of any specific drugs
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(see Appendix). As participants input their responses, S-Health encrypted the data
immediately. After participants submitted their responses, all responses were removed from
their smartphones and transmitted to the secured server at UCLA. Though individualized
feedback was considered important by participants (Schulte et al., 2016), any information
suggesting the participant’s drug use status on their cellphone might be a threat to their
safety. Thus, participants could not review their own responses over time based on their
submitted surveys,, which was a compromise between functionality and data security for
participant protection. In addition, participants might not report their behaviors and
experiences in real time and natural environments. This was because participants were
purposely allowed to complete surveys at any time of their choosing, and participants might
not be able to report their drug use immediately due to logistical reasons (e.g., power supply,
data plan, working schedules).

Despite these study limitations and relevant challenges, the pilot trial had a high retention
rate (95%) and supported the preliminary feasibility and acceptance of the intervention.
Further, the pilot outcomes might suggest that the test of the effectiveness of S-Health with
larger samples over a longer period of time is promising to provide evidence in support of
mHealth as an effective technique for patients with SUD in Asian countries. Future research
in this field needs to consider a number of issues, including language and literacy barriers,
power supply considerations, data security, and privacy issues (Brian & Ben-Zeev, 2014) to
ensure a successful development and implementation of a Smartphone intervention such as
S-Health.
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Appendix

Daily Survey
Q1: Today I...
1. Consumed 1-2 drinks.

2. Consumed 3 or more drinks.
3. Did not consume alcohol.
Q2: Today I...
1. Did not smoke any cigarettes.
2. Smoked less than 10 cigarettes.
3. Smoked 10-20 cigarettes (up to 1 pack).
4, Smoked 21-40 cigarettes (up to 2 packs).

5. Smoked more than 40 cigarettes (more than 2 packs).

Q3: In the last 24 hours (or, since last survey) what was your highest level of craving for *?
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6.
Q4: Have you used * in the last 24 hours (or since last survey)?
1.
2.

0 — No craving

1 — Minimal craving

2 — Less than moderate craving
3 — Moderate craving

4 — High craving

5 — Extremely high craving

Yes
No

If Q4 =1, ask Q5; otherwise skip to Q8.

Q5: Were you planning to use * today?

1.
2.
Q6: (In the last 24 hours) What time of day did you start using *?

Q7: 1 was tempted (triggered) to use * today due to...
1.

6.

a ~ w N

Yes
No

Enter time:

The way | was feeling.
Who | was with.
Where | was.

Craving.

Was offered/ Saw *.

A situation that had just happened.

Page 10

If Q7 =1, ask Q7-1a and Q7-1b; if Q7 = 2, ask Q7-2; if Q7 = 3, ask Q7-3; if Q7 = 4, ask

Q7-4; if Q7 =5, ask Q7-5; if Q7 = 6, ask Q7-6; otherwise skip to Q10a.

Q7-1a: How I was feeling...

1.
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8. Inspired
9. Alert
10.  Hostile
11.  Happy
12. Bored
13.  Active

14.  Celebratory
15.  Ashamed
16.  Determined

Q7-1b: On a scale of 1=mild to 5=very strong, how strongly were you feeling [EMOTION]
at the time you were tempted to use?

Q7-2: Who | was with...

1. I was with old friends with whom 1’d used with before.
2. My sexual partner was using.
3. | felt awkward about saying “no” to this person.

Q7-3: Where | was...

1. I was in a place where | had bought or used in the past.
2. I went somewhere | thought people might be using but wasn’t planning to use
myself.
Q7-4: Craving
1. I was thinking about how good a high had felt.
2. I had a strong craving.
3. I was thinking about using.

Q7-5: Was offered/ Saw substance
1. At home
2 At a party
3. At a friend’s
4 On the street
5. Add new choice_
Q7-6: A situation that had just happened
1. I had a disagreement with someone

2. | felt rejected by a sexual partner
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3.
4.

I had received a poor review at work or a poor grade at school

Add new choice

Q8: Were you triggered to take * today?

1.
2.

Yes
No

If Q8 =1, ask Q9 and repeat Q7; otherwise skip to Q10a.

Q9: How did you cope with that trigger experience?

1.

o a0 ~ w DN

Relaxation

Meditation/ Breathing

Exercise

Social support (friends, family)
Smoked cigarettes or used other drugs

Add new choice

Q10a: How are you feeling right now?

1.

N o g ~ w DN

© o

10.
11.
12.
13.
14.
15.
16.

Frustrated
Anxious
Depressed
Nervous
Afraid
Upset
Attentive
Inspired
Alert
Hostile
Happy
Bored
Active
Celebratory
Ashamed

Determined

Page 12

Q10b: On a scale of 1=mild to 5=very strong, how strongly were you feeling [EMOTION] at
the time you were tempted to use?

J Subst Abuse Treat. Author manuscript; available in PMC 2019 May 01.
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Q10: My main goal area is in...

1. Substance use

2. Health/ Mental health

3. Lifestyle/ Personal responsibility

4. Community
If Q10 =1, ask Q10-1; if Q10 = 2, ask Q10-2; if Q10 = 3, ask Q10-3; if Q10 = 4, ask Q10-4.
Q10-1: How did you do on a scale of 1-5 meeting your substance use goals today? (1=poor,
5=great)
Q10-2: How did you do on a scale of 1-5 meeting your health/ mental health goals today?
(1=poor, 5=great)
Q10-3: How did you do on a scale of 1-5 meeting your lifestyle/ personal responsibility
goals in this area today? (1=poor, 5=great)
Q10-4: How did you do on a scale of 1-5 meeting your community-focused goals today?
(1=poor, 5=great)
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Highlights

. S-Health is developed as a bilingual smartphone application based on
cognitive behavioral principles to support recovery from drug addiction.

. 75 participants were recruited in Shanghai, China, for this 1-month pilot
randomized controlled study.

. This pilot demonstrated the feasibility and potential benefits to deliver mobile
health intervention among participants with SUD.
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 S-Health

.

Surveys Messages Settings

- ?
—
Profile Craving Help

Copyright © 2014 UC Regents
View Qur Privacy Policy

v0.0.1

a. Welcome page

Figure 1.
Screenshots of S-Health
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(In the last 24 hours) What time of
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[ Enrollment ]

Assessed for eligibility (n=89)

Excluded (n=14)
+ Not meeting inclusion criteria (n=7)
+ Declined to participate (n=7)

Y

Randomized (n=75)

' (
¥

Allocation ] v

Allocated to intervention (n=25)
+ Received allocated intervention (n=25)

Allocated to intervention (n=50)

+ Received allocated intervention (n=49)

+ Did not receive allocated intervention
(refused by the participant) (n=1)

: [ Follow-Up ]

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)

p

J
Lost to follow-up (one refused to continue the

study; one was arrested; another one'’s
cellphone did not work) (n=3)

Discontinued intervention (same as above)
(n=3)

[ Analysis v

Analysed (n=25)

Analysed (n=49)
+ Excluded from analysis (having no data
recorded) (n=1)

Figure 2.
Consort Flow Diagram
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30 40 50 60 70

Percentage of having positive urine tests

Week

——a&—— Intervention group —e—— Control group

Figure 3.
Participants use status over time
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Table 1
Baseline characteristics of participants
Total (N=74) Intervention group (N=49) Control group (N=25)
Age, mean(SD), years 41.6 (8.0) 41.7 (8.7) 41.3 (6.8)
Male, n (%) 53 (70.7) 36 (72.0) 17 (68.0)
Ethnicity, n (%)
Han 74 (100.0) 49 (100.0) 25 (100.0)
Education, n (%)
Less than high school 30 (41.1) 21(43.8) 9 (36.0)
High school (10-12 grade) 35 (48.0) 22 (45.8) 13 (52.0)
More than high school 8 (11.0) 5(10.4) 3(12.0)
Marital status, n (%)
Currently married 32 (44.4) 20 (42.6) 12 (48.0)
Employment status in the 3 years prior to the baseline interview,
n (%)
Employed 44 (60.3) 33 (67.4) 11 (45.8)
Unemployed 24 (32.9) 14 (28.6) 10 (41.7)
Incarcerated 5(6.9) 2(4.1) 3(12.5)
ASI composite scores, mean (SD)
Medical status 0.10 (0.22) 0.08 (0.17) 0.14 (0.30)
Employment status 0.27 (0.19) 0.24 (0.18) 0.32 (0.21)
Alcohol use 0.22 (0.14) 0.23 (0.16) 0.20 (0.10)
Drug use 0.16 (0.10) 0.15 (0.09) 0.19 (0.08)
Legal status 0.23(0.09)  0.23(0.08) 0.24 (0.10)
Family/ social status 0.10 (0.12) 0.08 (0.09) 0.14 (0.16)
Psychiatric status 0.06 (0.13) 0.05 (0.11) 0.09 (0.16)
Self-reported primary drug, n (%)
Heroin 58 (79.5) 38(79.2) 20 (80.0)
ATS 11 (15.1) 9 (18.8) 2(8.0)
Heroin and ATS 4 (5.5) 1(2.1) 3(12.0)

Note:

*
p<0.05,

Hok

p<0.01,

Ak
p<0.001 when compared to the control group
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Table 2
Participants’ drug use status over time
Urine Test Results (%) Days of Using Primary Drugs Each Week (TLFB) (mean (SD))
Intervention Group (N=43)T ~ Control Group (N=20)  Intervention Group (N=48) Control Group (N=25)

Week 1 55.8 70.0 133*(248) 3.08 (337)

Week 2 488 60.0 0.9277(1.84) 2.68(3.18)

Week3 357 60.0 0.56 7 (1.29) 1.88 (2.67)

Week 4 26.2 50.0 071 *(1.87) 2.20 (3.06)
Note:
*

p<0.05,
Aok

p<0.01,

Ak
p<0.001 when compared to the control group

fln week 3 and week 4, the number of participants who had urine test results was 42.
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Table 3
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Urine Tests OR (95% CI)  Weekly Primary Drug Use OR (95%
Cl)

Days of Using Primary Drugs Each Week
Coefficients (95% CI)

0.29 (0.06, 1.44)
0.70 (0.48, 1.04)
0.97 (0.59, 1.60)

-1.46 (-3.22, 0.30)
-0.37 (-0.75, -0.001)
0.09 (-0.38, 0.55)

Treatment 0.57 (0.11, 2.84)
Week 0.71 (0.49, 1.04)
TreatmentxWeek 0.82 (0.50, 1.32)
Note:
*
p<0.05,
AA
p<0.01,

Hok:

*
p<0.001; the urine test results and weekly primary drug use results were modeled by GEE; the number of days of using primary drugs each

week was modeled by growth curve modeling; all three regression models were adjusting for the baseline ASI drug composite score, the type of
primary drug, and demographic covariates (age, gender, education, marital status, and employment status).

J Subst Abuse Treat. Author manuscript; available in PMC 2019 May 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Liang et al.

Table 4

Results of the usability items

Page 23

N (%) of participants reporting “strongly agree” or “agree”

Intervention group (N=47)

Control group (N=24)

These questions were easy to understand.

| was comfortable answering these questions about my alcohol, tobacco, and drug use.

| was able to remember the number of days or frequency | used alcohol, tobacco, or
drugs in the past week.

1 would be willing to answer questions like these in the annual survey.
The smartphone screen was easy to use

| would prefer that a person ask me these questions instead of answering them myself
on the cellphone.

1 would prefer to answer these questions myself on a cellphone instead of having a
person ask me.

26 (55.3)
32 (68.1)
25 (53.2)

34(72.3)
31 (66.0)
17 (36.2)

22 (46.8)

18 (75.0)
17 (70.8)
17 (70.8)

17 (70.8)
20 (83.3)
10 (41.7)

16 (66.7)

Note:

*
p<0.05,

*:

A
p<0.01,

Hok:

(1=strongly agree, 5= strongly disagree) at the end of the 4-week trial.
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*
p<0.001 when comparing the intervention group to the control group. Participants were asked to rate these statements on a scale from 1 to 5
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