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ABSTRACT
Background  Many studies have demonstrated the 
effectiveness of Screening, Brief Intervention and Referral 
to Treatment (SBIRT) in addressing substance use problem. 
However, owing to the shortage of counsellors, it has not 
been widely used in China. With the development of smart 
medicine, we developed a web-based electronic SBIRT (E-
SBIRT) program and explored the effectiveness of E-SBIRT 
in reducing substance use in China.
Methods  A randomised controlled trial will be conducted 
in primary healthcare institutions. Four primary healthcare 
institutions will be selected and randomly divided into an 
intervention group and a control group (each institution 
will recruit 60 participants, and in total, 240 participants 
will be recruited). The control group will get a pamphlet of 
drug abuse prevention, and the intervention group will get 
the E-SBIRT intervention and the pamphlet. Both groups 
will receive baseline and follow-up assessment at 1 and 3 
months after the intervention. The primary outcome is the 
change in scores on the Alcohol, Smoking and Substance 
Use Involvement Screening Test, and the secondary 
outcomes include changes in motivation, depression, 
anxiety, positive/negative emotion, self-esteem, addiction 
knowledge and addiction severity index.
Conclusions  If the ‘E-SBIRT’ program is found to 
be effective, it will be an accessible, affordable and 
widely implementable intervention to help participants 
at moderate risk of substance use to reduce their 
consumption. The potential benefit is to provide early 
intervention to high-risk patients in time and reduce the 
harmful consequences to individuals and society.
Trial registration number  NCT03452241.

INTRODUCTION
Substance use is one of the biggest risk factors 
for the global burden of disease, accounting 
for 11.5% of the total health burden.1 Addic-
tion to illicit substances has become a serious 
public health problem,2 with significant 
social, health and economic consequences.3 
Drug use around the world has been on the 
rise, in terms of both the overall number and 
the proportion of the world’s population that 
uses drugs. In 2018, the estimated 269 million 

users represented 5.3% of the global popula-
tion aged 15–64.4 By the end of 2019, there 
have been 2.14 million drug users nationwide, 
accounting for 0.16% of the total population 
in China; however, the actual number of 
drug users is much higher than this.5 A dose–
response relationship exists between alcohol 
use and many major diseases.6 More than 
3 million people died in 2016 as a result of 
harmful use of alcohol, accounting for 5.3% 
of all deaths. Per capita alcohol consumption 
in China has risen and abstinence rate has 
fallen. In particular, the report notes that the 
number of cases of alcoholic liver disease in 
China is rising at an alarming rate.7 China 
accounts for more than 40% of the world’s 
total cigarette consumption.8 The total 
number of smokers in China has increased 
compared with that at the end of the 20th 
century, and the age of first smoking has been 
declining. However, only 7.1% of those with 
substance use disorders received minimally 
adequate treatment.9 These substance abuse 
behaviours need to be screened, assessed and 
intervened to reduce the risks of substance 
addiction. However, there is still a lack of 
effective screening and intervention tools in 
China, which may lead to the delay of treat-
ment. Community healthcare institutions 
in China have developed rapidly in recent 
years. By the end of June 2020, China had 
35 000 community healthcare institutions.10 
Community healthcare institutions have the 
advantages of relatively fixed patients, conve-
nient services, strong pertinence and other 
advantages, with ‘prevention of diseases, treat-
ment of minor diseases, common diseases, 
major diseases referral’ as the main respon-
sibilities.11 Therefore, community healthcare 
institutions have become an advantageous 
platform for implementing screening and 
intervention technologies. Timely screening 
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and early intervention in community are important 
measures to reduce the harm of substance abuse.

The Screening, Brief Intervention and Referral to Treat-
ment (SBIRT) is a comprehensive approach proposed by 
the WHO to provide early intervention and treatment 
services through comprehensive screening of people with 
substance use disorders and those at risk.12 The SBIRT 
integrated intervention pattern consists of two steps. The 
first step is initial screening, and the Alcohol, Smoking 
and Substance Use Involvement Screening Test (ASSIST) 
is used as a screening tool. This process identifies people 
who are experiencing addiction-related risk or harm and 
provides personalised feedback on substance use and 
harms. The second step is to conduct a brief interven-
tion or referral based on the screening results. Numerous 
studies have demonstrated the effectiveness of SBIRT 
aimed at addressing substance use problems and treat-
ment needs among patients.13 14 China has also carried 
out relevant research.15 SBIRT is easy to operate, time 
consumable and efficient, and has been promoted in 
primary health institutions16 17 and emergency depart-
ments.18 Unfortunately, surveys have found the utilisa-
tion of SBIRT to be low.19 There are some patients who 
are unwilling or unable to attend health service,20 and 
there are various other barriers that result in compar-
atively reduced rates of intervention, including poor 
or inadequate availability of services; concerns about 
privacy, embarrassment or dislike of answering personal 
questions; treatment expense or lack of insurance; and 
pragmatic issues, such as work-related complications and 
transportation problems.19 21 It may also be owing to the 
heavy burden of healthcare that there are not enough 
resources to implement it. Therefore, a new way is needed 
to make up for the deficiency of traditional treatment.

With the popularisation of the internet and with tech-
nological progress, electronic-based intervention strate-
gies have been widely used in the medical field and have 
proved to be successful in treating patients.22–24 A meta-
analysis of electronic interventions for reducing harmful 
alcohol consumption suggests that electronic interven-
tions may reduce alcohol consumption, with an average 
reduction of up to three (UK) standard drinks per week 
and that there may be little or no difference in impact on 
alcohol consumption between electronic and face-to-face 
interventions.25 Current programs are mostly designed 
for personal computers that are not readily accessible 
during a user’s everyday routine. A study reported that 
a program designed for mobile devices was significantly 
more effective in encouraging smoking cessation than 
for non-mobile devices, and more participants in the 
mobile device group reported that they would recom-
mend the program to their friends/families interested in 
quitting.26 Foreign scholars have developed an electronic 
SBIRT (E-SBIRT) and studied its effect. A study focused 
on substance-involved probationers suggested that moti-
vational computer intervention, as part of SBIRT, can 
be used to address public safety and health issues.27 The 
studies of alcohol users and smokers demonstrated that 

E-SBIRT promoted the initial contact with substance 
abuse treatment providers and encouraged those who 
referred to begin treatment, but it did not reduce risky 
substance use behaviour.28 29

To our knowledge, there is no E-SBIRT study in China. 
To fill this gap, we developed an E-SBIRT and aimed to test 
the effectiveness of this program in reducing substance 
abuse among community healthcare institutions. We 
assume that compared with the control group, ASSIST 
scores at 1-month and 3-month follow-up after baseline 
assessment will be significantly reduced in the ‘E-SBIRT’ 
intervention group.

METHODS
Study design and participants
The setting for this study is in Shanghai, China. There 
is a good foundation for community work. Four commu-
nity healthcare institutions are randomly selected and 
are required to be basically comparable in terms of level 
of economic development, size, staffing and hardware 
configuration, geographical environment and demo-
graphic structure. Each institution is required to have 
more than 500 patients per month and has 60 participants 
enrolled. In order to reduce the impact of communica-
tion between the participants on the results and save the 
manpower needed for management, we use community 
randomisation. Four community hospitals are randomised 
via computerised assignment in a computer program to 
either the brief intervention group or the control group 
(1:1). Participants are blinded to random assignments. 
The participants in the intervention group will watch an 
intervention video, while the control group will not. All 
participants complete a baseline assessment before the 
intervention and follow-up assessments performed 1 and 
3 months after the intervention.

Participant eligibility criteria
The inclusion criteria were (1) aged between 18 and 65, 
with an ASSIST screening score of moderate risk (11–26 
for alcohol, 4–6 for other substances); (2) voluntary partic-
ipation and adept at using smartphones and WeChat; 
(3) able to access the internet; and (4) agree to coop-
erate with baseline and follow-up study. The exclusion 
criteria were severe cognitive impairment and inability 
to complete the questionnaire. Suspension criteria were 
(1) serious adverse events occurring during the test; (2) 
the ethics committee ceasing or suspending the approved 
experiments, having the right to do so; and (3) the inves-
tigator seriously violating the approved protocol or rele-
vant regulations.

Sample size calculation
The sample size is calculated according to the primary 
outcome: variation in ASSIST scores at 3-month follow-up. 
Related literature pointed out that the use of SBIRT can 
result in a 16% reduction, and the control group has 
a 3% reduction in ASSIST scores. Based on previous 
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studies, the percentage of participants lost to follow-up is 
20%. Assuming α=0.05 and β=0.10, a sample size of 240 
participants is calculated by sample size estimation for a 
comparison of two groups.

Recruitment
Staff at community healthcare institutions invite outpa-
tients to participate in the study. The first is the screening 
phase. When patients agree to participate in the study, 
they are invited to register for an account in E-SBIRT 
and provide basic demographic information. The patient 
then fills out the ASSIST scale, and upon completion, the 
patient's risk level for substance use (high, medium or 
low risk) is immediately displayed on the screen. Patients 
who scored between 11 and 26 on ASSIST (moderate-
risk range) for alcohol and scored between 4 and 6 on 
ASSIST (moderate-risk range) for other substances are 
then approached by the research assistant for a written 
informed consent for enrolment in the intervention 
study. Participants who enrolled in this study could with-
draw at any time. They will also be asked to provide a 
mobile phone number for follow-up assessments.

Data collection
In this trial, all outcome data collection (including base-
line and each follow-up) will be carried out via E-SBIRT. 
After completing the questionnaire, the data will be auto-
matically uploaded to the back-end server and stored 
with an identification number as the key index. Follow-up 
information will be collected in the same way.

Baseline data
Demographic information will be obtained from partici-
pants at baseline. The demographic information of partic-
ipants will include gender, age, marital status, education 
level and working status.

Alcohol, Smoking and Substance Involvement Screening Test
The screening results are divided into three levels, with 
a score of 0–3 (0–10 for alcohol) as the low-risk group, 
indicating that the patient’s current use of psychoactive 
substances is in a low-risk state; with a score of 4–6 (11–26 
for alcohol) as the moderate-risk group, indicating that 
the patient’s current use of psychoactive substances is at 
moderate risk; and with a score of ≥7 (≥27 for alcohol)
as the high-risk group, indicating that the patient’s 
current use of psychoactive substances is at a high-
risk level, which may indicate that the patient's current 
psychoactive substance use raises serious health, social, 
economic, legal, interpersonal problems and is likely to 
be dependent.30

Self-Rating Anxiety Scale
The Self-Rating Anxiety Scale (SAS) is a self-report scale 
that consists of 20 items used to evaluate severity of 
anxiety.31 Each item is scored on a 4-point Likert-type 
scale ranging from 1 (a little of the time) to 4 (most of the 
time). A higher score indicates a higher level of anxiety.

Self-Rating Depression Scale
The Self-Rating Depression Scale (SDS) is a self-report 
scale that consists of 20 items used to evaluate severity 
of depression.32 Each item is scored on a 4-point Likert-
type scale ranging from 1 (a little of the time) to 4 (most 
of the time). A higher score indicates a higher level of 
depression.

Assessment Questionnaire on Addiction Knowledge
We compiled a questionnaire on addiction knowledge by 
referring to relevant literature and intervention content. 
There are 23 questions in total, and the options are 
‘correct’, ‘wrong’ and ‘don’t know’. The rate of accuracy 
for each participant is calculated.

Rosenberg Self-Esteem Scale
The Rosenberg Self-Esteem Scale (RSES) is a self-report 
scale that consists of 10 items used to evaluate the level 
of self-esteem.33 Each item is answered on a 4-point scale 
ranging from strongly agree to strongly disagree. The 
scale ranges from 0 to 30. Scores below 15 suggest low 
self-esteem.

Positive and Negative Affect Scale
The Positive and Negative Affect Scale (PANAS) is a self-
report scale that consists of 20 items used to evaluate the 
mental health status of the community population and 
the psychological adjustment of clinical patients.34

Pre-Treatment Readiness Scale
The Pre-Treatment Readiness Scale (PRS) is a self-
complied scale. The scale is based on a transtheoretical 
model of behavioural change developed by Prochaska 
and DiClemente.35 There are three dimensions: precon-
templation, contemplation and action. Precontemplation 
is being completely unaware of the problem. Contempla-
tion is when patients become aware of a problem and start 
thinking hard about how to overcome it, but do not act 
on it. Action is to make a change but the change does not 
last. Each dimension consists of four questions, scored 
on a 5-point scale, with 1 indicating ‘strongly disagree’ 
and 5 indicating ‘strongly agree’. The higher the average 
score at a certain stage, the higher the probability that the 
respondents are at that stage.

Addiction Severity Index
The Addiction Severity Index (ASI) is a structured clinical 
interview developed to fill the need for a reliable, valid 
and standardised diagnostic and evaluative instrument in 
the field of alcohol and drug abuse.36 The study will use 
a few dimensions from the ASI as secondary efficacy indi-
cators. The scale will be completed by the participants 
according to their own situation.

Post-Study System Usability Questionnaire
The Post-Study System Usability Questionnaire (PSSUQ) 
is used to evaluate users’ perceived satisfaction with the 
computer system or application. It consists of 15 items, 
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including an overall scale and 3 subscales of system 
quality, information quality and interface quality.37

Development of the E-SBIRT program
E-SBIRT is a web application that can be viewed using 
an embedded browser and accessed through WeChat. 
WeChat is the most popular multifunctional social media 
app in China, with 1.15 billion monthly active users or 
80% of the Chinese population.38 It is easily accessible 
to users and does not require installation of additional 
software. E-SBIRT mainly includes four parts: knowl-
edge about addiction, screening, intervention video and 
follow-up. The main interface of the program is shown in 
figure 1.

There are three sections in ‘knowledge about addic-
tion’: (1) what you need to know about addiction, (2) 
introduction of brief intervention technology, and (3) 
introduction of ASSIST. Users can choose whether or not 
to read this section according to their own interests.

The screening part consists of three steps. Users need 
to register an account the first time they use it. After 
logging in, it takes the user about 10 min to perform the 
ASSIST screening test. A score sheet and short speech 
feedback appear on the screen immediately after the test 

is completed. Feedback on test scores is categorised as low 
risk, moderate risk and high risk. If the user’s score for 
all substances is in a low-risk state, it will indicate: ‘You 
are currently in a low risk state for the use of addictive 
substances. It is recommended that you reduce the use 
of addictive substances and wish you good health!’ If 
the user has a moderate-risk score, it indicates: ‘You are 
currently at moderate risk for addictive substance use, 
and it is recommended that you receive the psychological 
intervention techniques provided by this software to help 
you reduce the harms associated with substance use’. If 
the user belongs to a high-risk group, it will indicate: ‘You 
are currently at severe risk for addictive substance use, 
we suggest you go to the relevant medical institution for 
treatment!’

Participants at moderate risk watch a video on their 
mobile phones, which is about 15 min long. The video 
shows a researcher giving brief intervention to a patient 
at moderate risk of substance use. The brief intervention 
consists of nine steps (table 1).

The last part is a post-test to assess changes in the 
patient’s condition.

Intervention
Participants who are allocated to the intervention group 
will watch the brief intervention video. After the interven-
tion, participants will fill in the PRS and read the popular 
science pamphlet. Participants who are allocated to the 
control group will not watch the intervention video, 
but directly fill in the PRS and read the popular science 
pamphlet.

Follow-up
Both groups will finish follow-up assessments 1 and 
3 months after the intervention. The questionnaires 
completed by the participants at baseline and follow-up 
are identical. Participants in the intervention group will 
take usability assessments at the 3-month follow-up. At the 

Figure 1  Main interface of the E-SBIRT program. E-SBIRT, 
electronic Screening,Brief Intervention and Referral to 
Treatment.

Table 1  Nine steps for brief interventions

Step 1 Feedback on assessment results Give feedback on the results of ASSIST to the patients and make patients 
aware of the risks of substance use.

Step 2 Recommendations Let patients establish a connection between reducing substance use and 
reducing injury.

Step 3 Responsibility Let patients realise that they have the initiative and power to reduce abuse.

Step 4 Pay attention to the score on ASSIST Encourage patients to express their concerns about substance abuse.

Step 5 Benefits of substance use Let patients know the benefits of substance use and discuss the positive 
aspects of substance use.

Step 6 Disadvantages of substance use Summarise the topic, emphasise cognitive conflict and discuss the negative 
aspects of substance use.

Step 7 Summary Consolidate brief intervention, present difference and make the patient 
produce cognitive conflict.

Step 8 Focus on the negative consequences of 
substance abuse

Make the patient aware of the current or subsequent problems caused by 
substance abuse.

Step 9 Addiction promotion materials Read addiction promotion materials to reinforce the intervention.

ASSIST, Alcohol, Smoking and Substance Use Involvement Screening Test.
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same time, semi-structured interviews will be conducted. 
Patients who do not respond will receive phone calls as a 
reminder.

The procedure of the study is shown in a flowchart in 
figure 2.

Outcome measures
The primary outcome is the change in ASSIST scores 
from baseline to 3-month follow-up.

The secondary outcome measures will be knowl-
edge enhancement of addiction and changes in SAS, 
SDS, RSES, PANAS, ASI and PRS scores at 1-month and 
3-month follow-up time points.

Withdrawal from the program
Patients have the right to withdraw from the study at 
any time and for any reason. Statistical analysis will be 
performed on an intention-to-treat basis. Participants 
who indicate that they are unwilling to participate in the 
study anymore by requesting to withdraw will be excluded 
from the analyses.

Statistical analyses
All data will be automatically collected by a data acqui-
sition system into a database. All data will be stored in 
a password-protected network server with daily back-up. 
Data analysis is done using the Statistical Package for 
Social Sciences 23 (SPSS 23). The significant level will be 
set at p<0.05 (two-tailed) for statistical hypothesis. The 
primary outcome analysis was based on the intention to 
treat. We will address missing outcomes by multiple impu-
tation models. Descriptive analyses will be conducted to 
determine whether the randomisation procedure resulted 
in two groups having no differences in the distribution 
of demographic factors. Multiple comparison correc-
tions will be conducted if necessary. In order to assess the 
initial efficacy of the program, the intervention group 
and control group will be compared on baseline charac-
teristics to assess randomisation, and variables for which 
there are significant group differences will be controlled 
in subsequent analyses. χ2 test, repeated measure analysis 
of variance with unequal time interval and simple effect 

Figure 2  Flowchart of the study. ASI, Addiction Severity Index; ASSIST, Alcohol, Smoking and Substance Use Involvement 
Screening Test; PANAS, Positive and Negative Affect Scale; PRS, Pre-Treatment Readiness Scale; PSSUQ, Post-Study System 
Usability Questionnaire; RSES, Rosenberg Self-Esteem Scale; SAS, Self-Rating Anxiety Scale; SDS, Self-Rating Depression 
Scale.
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analysis were used for the analyses of baseline, 1-month 
and 3-month follow-up data.

Referring to other electronic intervention studies,39 
we may face substantial attrition at follow-up because 
follow-up is more difficult when the intervention is 
received remotely without any interaction with trial 
personnel.25 To reduce attrition rates, medical staff will 
call participants to remind them to complete follow-up 
assessments. If the withdrawal rate is too high to meet the 
requirements of this study, we will report to the institu-
tional review board and recruit participants according to 
the protocol requirements.

Safety and adverse events
Adverse events and serious adverse events will be recorded 
and documented. Participants can communicate with us 
via email and telephone in case they have questions or 
adverse events. If participants experience severe physical 
or mental withdrawal symptoms, they will be encouraged 
to see a healthcare provider.

STRENGTHS AND LIMITATIONS OF THIS STUDY
To our knowledge, this will be the first randomised 
controlled trial to evaluate the efficacy of E-SBIRT in 
China. However, there are some caveats to be considered. 
First, in studies that lack face-to-face contact, attrition 
rates are usually high. Thus, this study will reduce attri-
tion rate by telephone reminders from staff. In addition, 
participants will be given a small gift for each baseline 
or follow-up assessment. Second, participants (especially 
those who are allocated to the control group) are allowed 
to access other intervention services. Finally, self-reported 
substance use is not validated by biochemical measures. 
However, biochemical validation is impractical in this 
study. We use multiple self-reported measures to make 
estimates of substance use more accurate.

Twitter Jiang Long @Jiang_Long
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