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Abstract
Background: Globally, substance disorders, particularly that of opiate use, cannabis use, and stimulant use disorders, are highly
prevalent. Psychological treatments are an integral aspect of intervention, but a proportion of individuals still relapse despite
having received such an intervention. Recently, the dual-process theory proposed that the unconscious processes of attention
biases are responsible for these relapses. Prior meta-analyses have reported the presence of attention bias in alcohol and tobacco
use disorders. More recent research has examined attention bias and its effectiveness in opiate use, cannabis use, and stimulant
use disorder. The evidence syntheses to date have not examined whether attention bias is present in these disorders and could be
subjected to manipulation. This is important information and would support the introduction of psychological interventions for
attention bias for such patients. Such psychological interventions would help individuals maintain their abstinence and minimize
the risk of relapse.
Objective: This paper aims to undertake a systematic review to synthesize the existing evidence for the presence of attention
bias in all the disorders mentioned above, and to determine the clinical efficacy of attention bias modification.
Methods: A systematic review will be conducted. A search will be conducted on the respective databases up till 2017. Selection
of the studies will be determined by the Preferred Reporting Items for Systematic Review and Meta-Analysis guidelines. Quality
assessment of the included studies will be assessed using the Cochrane Risk of Bias tool. A narrative synthesis will be conducted,
with a meta-analysis considered only if there are sufficient studies for statistical analysis.
Results: The results of the systematic review will be available 12 months after the publication of this protocol.
Conclusions: This review is important as it will support the introduction of psychological interventions for attention bias for
such patients. Such psychological interventions would help individuals maintain their abstinence and minimize the risk of relapse.
(JMIR Res Protoc 2018;7(2):e41) doi: 10.2196/resprot.9385
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Introduction
Background
The recent statistics from the United Nations Office on Drugs
and Crime reported that a quarter of a billion individuals
experimented with drugs in 2015, and 29.5 million individuals
are currently diagnosed with a substance disorder [1]. The most
commonly abused drugs include cannabis, opioids and
amphetamines [1] with a prevalence of 3.8%, 0.7% and 0.77%,
respectively [1]. Drug usage and dependence is also associated
with comorbidities, such as that of retroviral diseases and
hepatitis C. Among the 12 million individuals who have used
drugs intravenously, 1.6 million individuals have acquired a
retroviral disease and another 6.1 million individuals have
acquired hepatitis C [1]. In response to this huge problem, the
World Health Organization and the United Nations Office on
Drugs and Crime have been working jointly in the formulation
of various policies, and to improve the existing levels of care
in low- and middle-income countries [2].
The treatment options for drug abuse are both pharmacological
and nonpharmacological. Psychosocial treatments complement
and augment the effectiveness of pharmacological treatments,
and prior reviews have reported the effectiveness of a
combination treatment for opioid use disorders [3]. A variety
of psychological approaches are used, such as contingency
management and cognitive behavioural therapy (CBT). While
therapies such as CBT have been demonstrated to be efficacious
in the treatment of cannabis use disorder [4], other studies have
reported that despite its effectiveness, at least 40%-50% of
individuals relapse within a year of successful treatment, and
70% of individuals relapse within three years [5].
Pharmacological options for the treatment of addictive disorders
are varied; for cannabis and amphetamine disorders, these are
limited, whereas for opioid use disorders, opiate substitution
therapies (eg, methadone and buprenorphine) can be used [6].
Current evidence supports the use of symptomatic medications
in the management of individuals who are acutely intoxicated,
such as benzodiazepines for its sedative properties, and
antipsychotics for individuals experiencing psychotic symptoms
[7]. Recent research has addressed the use of gabapentin in the
treatment of cannabis withdrawal, but further trials are necessary
to determine its efficacy [7].
The observed high relapse rates into substance usage suggest
that current psychosocial interventions do not completely
address the issues leading to either lapse or relapse. The dual
process model of addiction [8,9] has been posited to explain
the lapse and relapses; this model proposes the involvement of
two disparate processes, the reflective and the automatic process
[8]. The reflective process involves conscious decision-making,
and this has been the target of CBT treatment. Automatic
processes refer to that of attentional bias [10], which are
unconscious processes that lead individuals to focus on
substance-related cues in their naturalistic environment and,
having done so, experience a corresponding difficulty in
disengaging from cues [10]. Such an automatic process increases
the salience of substance-related cues and could potentially
draw abusers towards substances. Attention bias could be
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assessed using indirect measures, like that of Stroop test or a
Visual Probe task, or the use of direct measures through eye
movement tracking [10]. Indirect measures have the potential
to be incorporated into an attention bias modification task, to
help individuals cope with automatic processes that increase
their intrinsic risk for relapse [11].
To date, there have been several studies that have evaluated the
efficacy of attention bias modification paradigms for addictive
disorders. Cristea et al [12] undertook a meta-analysis of
attention bias modification for alcohol and tobacco disorders
and found no significant effect of cognitive bias modification
on craving and addiction outcomes, even though there was a
moderate effect on cognitive bias. Their findings are important
as they demonstrate the presence of cognitive bias. In addition,
attention bias modification was effective against such biases.
Unfortunately, Cristea et al’s [12] meta-analysis was unable to
demonstrate significant changes in secondary outcomes, but
this could be because more follow-up time is required before a
change in symptomatology is detectable. This review was further
limited by the high risk of bias amongst the studies included
and its focus being limited to alcohol or tobacco. Christiansen
et al’s [13] review had a wider target, including individuals who
were using alcohol, tobacco, cocaine and cannabis. They
attempted to appraise the existing evidence to determine whether
attention bias assessed in treatment settings are predictive of
relapse and whether modifying attention bias can help improve
outcomes. Their review found mixed evidence. This study,
however, had a number of limitations: the intrinsic
methodological weaknesses of the included studies, the lack of
clarity about inclusion and exclusion criteria, the time frame
during which the search was conducted, and using search results
from only PubMed and Scopus.
To date, there has been research that has examined attention
bias and determined the effectiveness of attention bias
modification in other addictive disorders, like opiate use disorder
[14], cannabis use disorder [15] as well as amphetamine or
stimulant use disorder [16]. However, there has been no
evidence synthesis of these studies. There is a need to synthesize
the information about attention bias and bias modification
among opiate use, cannabis use and stimulant use disorder. This
gap needs addressing urgently as these substances are being
increasingly utilized globally. It will also be pertinent to
determine the efficacy of attention bias modification
interventions among these disorders.

Review Aims
The primary aim of this systematic review is to synthesize the
current evidence with regards to attention bias among opioid
use, cannabis use and stimulant use disorders. As a secondary
aim, it will determine the efficacy of attentional bias
modification interventions, including attentional bias reduction,
cravings score and addiction outcomes. These will be correlated
with the methodology that is being utilized in attention bias
assessment and modification.
We will undertake a systematic review to synthesize the existing
evidence for the presence of attention bias in the disorders
mentioned above, and to determine the clinical efficacy of
attention bias modification. The studies will be selected by
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independent assessors and screened against our inclusion and
exclusion criteria. A risk of bias assessment will be conducted
to assess the quality of the included studies.
If there are sufficient studies, a meta-analytical review will be
conducted to determine the effect size of attention bias
modification intervention for opioid use, cannabis use and
stimulant use disorders.

Methods
Search Strategy
To identify the relevant articles, search terminologies as outlined
in Textbox 1 will be used. The search terms will be combined
using the Boolean operator “OR” and the search terms between
two disparate concepts will be combined using the Boolean
operator “AND”.
A comprehensive search will be conducted on the following
databases: PubMed, MEDLINE, Embase, PsycINFO, Science
Direct, Cochrane CENTRAL and Scopus. If full-text access is
not available, the original authors will be contacted for their
articles. Proceedings from scientific meetings and conference
abstracts will also be included.

Inclusion and Exclusion Criteria
Only articles written in English will be included. The inclusion
criteria are as follows: (a) attention bias assessed using a
validated measure (such as that of Stroop test or Visual
Probe/Dot-Probe Task); (b) participants in the studies must have
a primary diagnosis of opiate use, cannabis use or stimulant use
disorder; and (c) the study design must be a randomized trial.
Studies will be excluded if (a) they have not included a validated
measure for the assessment of attention bias (such as Stroop
Test or Visual Probe/Dot-Probe Task); (b) participants in the
studies have been diagnosed with another mental health
disorders as their primary disorder (eg, depression as the primary
disorder and substance use disorder as the secondary diagnosis);
(c) studies involved a pharmacological intervention in which
medications were utilized to determine their effects on attention
bias; and (d) the randomized trial involved a cross-over design
(given the high risk of bias associated with a cross-over design).
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Comparison with Placebo Group
Individuals may be compared with individuals who have
received a placebo training or sham training interventions or
individuals who have received only normal routine care.

Outcome
For the primary aim, the outcome will be the presence of
attention bias as measured using a validated assessment tool.
Attention bias is deemed to be present if participants are noted
to have a longer reaction time spent on drug-related stimuli as
compared to neutral stimuli.
For the secondary aim, the outcomes will be: a) reduction in
the mean reaction time following the attention bias modification
intervention; b) score reductions on validated craving measures
(either a single-dimensional score, or a visual analogue scale
or a multidimensional score such as that of the
obsessive-compulsive craving score); and c) addiction outcomes,
such as the mean time to relapse or the time maintained in
abstinence.

Data Extraction, Sorting and Selection
The search strategy will identify articles that may have potential
relevance. Selection of relevant publications will be conducted
independently by two authors (MWBZ and JY). Articles will
be first screened based on their title and abstract. Those
shortlisted will be evaluated against the inclusion and exclusion
criteria. Any disagreement between the two reviewers will be
resolved through a discussion with the third author. An
electronic form will be utilized to record the reasons for the
inclusion and exclusion of each article. The current systematic
review protocol will adhere to the reporting guidelines of the
Preferred Reporting Items for Systematic Reviews and
Meta-Analysis Protocols [17].
The following data and information will be extracted from each
article, recorded on a standardized electronic data collation form
and cross-checked by the second author:
1.
2.

Condition or Domain Being Studied
This systematic review focuses on substance use disorders, and
in particular, opioid use, cannabis use and stimulant use disorder.

Participants

3.

Participants must be diagnosed with a substance use disorder,
that of opioid use, cannabis use or stimulant use disorder, as
the main or primary disorder. Participants may include
individuals from the general population or a treatment-seeking
cohort, and can be adolescent or adult.

4.

Intervention / Exposure

Publication details: author(s) and study year.
Study design and methodology: study design, sample size
(intervention and control group), types of sample (treatment
seeking or individuals in general population), country in
which study was conducted, demographics of sample (mean
age, age range, proportion of males and females), diagnosis
of participants (opioid use, cannabis use or stimulant use
disorder), methodology in which diagnosis is made.
Attention bias assessment and modification methodology:
types of attention bias tools utilized (Stroop test or Visual
Probe task).
Outcomes of interest: craving scores (as assessed using a
validated questionnaire or toolkit), addiction outcomes (time
to next relapse, amount of substances used), effect size
(Cohen’s d or Hedges’ g) for attention bias modification
procedure.

The intervention administered to participants is either that of a
Stroop or Visual Probe/Dot-Probe attention modification task.
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Textbox 1. Search terminologies.
(“attention bias” OR “approach bias” OR “avoidance bias” OR “cognitive bias”) AND (“addiction” OR “substance” OR “drug” OR “abuse” OR
“Dependence” OR “Alcohol” OR “Drinking” OR “Opiates” OR “Heroin” OR “Cannabis” OR “Marijuana” OR “Stimulants” OR “Amphetamines”
OR “Cocaine”)

Quality Assessment
For the risk of bias assessment, the Cochrane Risk of Bias tool
[18] will be used.

Strategy for Data Integration and Synthesis
For the systematic review, we will synthesize and report whether
attention bias was present and how its presence was determined.
We will also synthesize the findings of the studies narratively
and report whether attention bias modification was effective.
If there are sufficient studies for each of the conditions, a
meta-analysis will be conducted to synthesize statistically the
pooled effect size for attention bias modification for opiate use
disorder, cannabis use and stimulant use disorders. For the
meta-analytic study, the statistical analysis will be performed
using Comprehensive Meta-Analysis Version 2.0 based on the
random-effects model. The random effects model assumes that
there are varying effect sizes between the studies, due to the
underlying differences in study designs and intrinsic
heterogeneity of the sampled populations. The statistical analysis
will compute the pooled effect size to determine the clinical
efficacy of attention bias modification and to identify potential
moderators (both categorical and continuous variables) that
could account for the heterogeneity in the effect size computed.
Between-study heterogeneity will be assessed with the I2
statistic, which describes the percentage of variability among
effect estimates beyond that expected by chance. As a reference,
I2 values of 25% are considered low, 50% moderate and 75%
high in heterogeneity. Meta-regression analysis will be
conducted to identify demographic variables that could
contribute to the heterogeneity and the effect size computed.
The regression coefficients and the associated Z and P values
will be reported. Subgroup analysis will be undertaken to
investigate the effects of categorical variables on the effect size
obtained. For the meta-analysis, Egger’s regression test will be
conducted to determine if publication bias is present. If there

is significant publication bias, the classic fail-safe test will be
performed to determine the number of missing studies that will
be required for the P value of the publication bias to be higher
than .05.

Results
We expect that the review will be completed 12 months from
the publication of this protocol. We will report the results based
on the identified outcomes as specified above.

Discussion
We are aware of the prior reviews investigating the efficacy of
attention bias modification among substance use disorders, but
these have been limited by the inclusion of select studies
involving cohorts who have either alcohol use or tobacco use
disorders. As there is a proliferation of research examining
attention bias and bias modification among other highly
prevalent substance use disorders, particularly that of opiate
use, cannabis use and stimulant use disorders, there is a need
to synthesize the evidence for attention bias and attention bias
modification for these disorders. It is important to establish that
attention bias is present in these disorders, and that it could be
amenable to modification using conventional paradigms such
as the Stroop testing or Visual Probe task.
The findings of this proposed review will have important clinical
implications. Should attention biases be found among
individuals with opioid, cannabis and stimulant use disorder,
clinicians will need to review their treatment strategies. Rather
relying on a single modality of therapy to modify conscious
control, they will need to augment the conventional
psychological interventions with one that targets attention bias.
The current review will also determine which indirect method
of bias modification is more efficacious for bias modification
in substance using cohorts.
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