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AbstrACt
Introduction Advances in experimental psychology has 
highlighted the need to modify underlying automatic 
cognitive biases, such as attentional biases. While prior 
research has documented the effectiveness of cognitive 
bias modification, such interventions tend to be highly 
repetitive and individuals lack motivation to train over time. 
Participatory action research methods have been more 
widely applied in psychiatry to help design interventions 
that are of relevant to key stakeholders and end users. 
This study aimed to involve both healthcare professionals 
and patients in the joint codesign of a gamified mobile 
attention bias modification intervention.
Methods and analysis The participatory design 
research method adopted is that of a use-oriented 
design approach, in the form of a future workshop. 20 
participants, comprising 10 healthcare professionals, 5 
inpatients and 5 outpatients will be recruited to participate 
in three separate codesign workshops. In the first phase 
of the workshop, the participants share their critique 
of an attention bias modification intervention. In the 
second phase of the workshop, participants are asked 
to brainstorm features. The participants are also shown 
gamification approaches and are asked to consider if 
gaming elements could enhance the existing application. 
In the last phase, the participants are asked to sketch a 
new prototype.
Ethics and dissemination Ethical approval has been 
obtained from the National Healthcare Group’s Domain 
Specific Research Board (approval number 2018/01363). 
The findings arising from this study will be disseminated 
by means of conferences and publications.

IntroduCtIon
Alcohol and illicit substances like cannabis, 
opioids and stimulants are highly abused 
globally.1 Illicit substance abuse and depen-
dence is, in turn, associated with significant 
morbidity, such as that of retroviral diseases 
and mortality.1 The harmful use of alcohol has 
resulted in an overall mortality of three million 
individuals in 2016.2 Pharmacological treat-
ment of substance use disorder is limited,3 
as there remain no approved medications 
for cannabis use and stimulant use disorders. 
Symptomatic medications are typically used 

in the treatment of the acute intoxication 
symptoms, and psychological-based therapies 
have the mainstay in the maintenance of absti-
nence among individuals. Psychological ther-
apies, such as that of cognitive–behavioural 
therapy, have been used, but its effectiveness 
remains unclear, with some studies reporting 
that at least 40%–50% of individuals relapse 
after a year and 70% relapse within 3 years.4 
Conventional psychotherapies might not 
have addressed all the factors leading an indi-
vidual to a slip or relapse back into his addic-
tive disorder. The advances in experimental 
psychology have led to the discovery of the 
dual-process theoretical model,5 6 which seeks 
to explain why relapses are common despite 
having individuals undergoing moderately 
effective therapies like cognitive–behavioural 
therapy. Psychotherapies like cognitive–
behavioural therapies have addressed only 
the conscious cognitive control processes and 
not the underlying automatic, unconscious 
processes. Based on the dual-process theory, 
the continuous usage of a substance thus 
results in increased appetitive processes and 
the corresponding weakening of executive 
control.7 Motivation in regulating these appe-
titive processes is also diminished.7

strengths and limitations of this study

 ► Exploring participatory design research methods to 
codesign an application that is relevant and accept-
ed by patients.

 ► Methods are based on a user-centred approach.
 ► The views of academics and healthcare profession-
als are also considered in the design process.

 ► A diverse group of patients at varying stages of ad-
diction are included.

 ► Due to potential hierarchy issues, it is not possi-
ble to have healthcare professionals and patients 
in the same workshop, as it might limit sharing of 
perspectives.
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Two common automatic processes among individ-
uals with addictive disorders are that of attention and 
approach biases. Attention biases refer to the preferential 
allocation of attentional processes towards substance-re-
lated cues,5 whereas approach biases refer to the auto-
mated tendencies for individuals to seek out and reach 
for substance-related stimuli.8 To date, the advances in 
experimental psychology have led to there being both 
direct and indirect measures of attention biases, in order 
to ascertain whether an individual has any underlying 
attentional biases. Indirect measures, such as the Stroop 
task9 and the Visual Probe task, are typically used.10 These 
tasks (Stroop and visual probe) could also be used for the 
modification of biases,11 12 which implies that these auto-
matic processes are being retrained, such that the atten-
tion is being directed away from the stimuli of interest. 
The effectiveness of bias modification has been exten-
sively studied. Cristea et al,13 in their prior review, reported 
that cognitive bias modification for participants with 
alcohol and tobacco use disorders was moderately effec-
tive (Hedges’ G that of 0.60). Other studies conducted 
among a clinical cohort have similarly reported that bias 
modification helped in the reduction of biases and led to 
various positive outcomes.14 15

Up until recently, most of these interventions are deliv-
ered within the confines of the laboratory.16 Delivering 
bias modification interventions within the confines of 
a laboratory has its intrinsic advantages, as it allows for 
better supervision and compliance with the task.16 Under-
taking such an intervention is, however, tedious, given that 
participants routinely must complete numerous repeats of 
the same task. Technological advances in the past decade 
have transformed how these tasks are delivered. To date, 
there are both web versions of bias modification interven-
tions17 and mobile versions.18 Zhang et al,18 in their recent 
review, highlighted eight published studies involving a 
mobile bias modification tool, and of the eight studies, 
seven reported the mobile intervention to be effective in 
modifying both biases and underlying behaviour. While 
technological advances have allowed for increased acces-
sibility, there remained some studies indicating that 
there was no effectiveness.19 In the prior review, one 
study involving participants with social anxiety disorder 
reported bias modification to be ineffective. Notably, there 
were three other studies involving participants with social 
anxiety disorder reporting positive results, and all these 
studies have included gamification strategies. In recent 
years, there has been an increasing awareness that gami-
fication could potentially engage patient’s engagement. 
Gamification could increase the intrinsic motivation to 
train, as bias modification interventions tend to be repet-
itive.19 Gamified bias interventions were only effective in 
50% of the identified studies.20 In the prior review, gaming 
elements that were applied included that of animations, 
sounds, feedback and a point-scoring system20; such strat-
egies were considered, given that they could potentially 
increase engagement and motivation. Hoffmann et al, 21 
in their review of gamification strategies applied in stress 

management applications, have formulated a taxonomy 
of gaming approaches, that of economic, social, perfor-
mance and embedding-focused strategies. Similarly, each 
of these strategies could help in user’s engagement and 
motivation.

Participatory action research methods are instrumental 
in developing an application that is relevant for the end 
user. Participatory action research refers to a process 
of ‘systematic inquiry, with the participation of those 
affected by the problem being studied, for education 
and action or effecting social change’.22 Thus, participa-
tory action research typically includes key stakeholders 
in the research process, in order to better the research 
and to ensure the generalisability of the findings. Such 
form of research has since been widely applied in medi-
cine and psychiatry.23 Zhang et al23 reported there were 
at least seven studies that have to describe how these 
methods have been applied for technological interven-
tions in psychiatry. Of the articles identified previously, 
the psychiatric conditions in which participatory action 
research has been applied were those of perinatal depres-
sion, dementia, self-harm, and general mental health or 
youth mental health issues.23 The most common methods 
of participatory action research used have been those of 
cocreation workshops and focus groups.23 Zhang et al23 
highlighted the need to apply these methods for bias 
modification intervention research. Such methods help 
explore perceptions about the tasks and could help in 
the refinement of the existing task, and these methods 
could help researchers to understand reasons underlying 
the diminishing intrinsic motivation and interest in such 
interventions and methods that could be applied to help 
increase motivation to train. Moreover, Zhang et al24 also 
reported there were at least 17 bias modification applica-
tions on the commercial store, with only one application 
that has had an academic input. It is evident from the 
review that there is a great divide between the academics, 
developers and the end users (or patients) themselves. 
Including methods of participatory design research could 
thus help to bridge this existing disconnect between the 
different stakeholders.

The aim of the current research was to involve both 
healthcare professionals and patients in the codesign 
of a gamified mobile attention bias modification inter-
vention. The codesign processes have been focused on 
the most fundamental of all the cognitive biases, that of 
attention biases. Approach biases are more complicated 
in retraining as compared with attention biases, as they 
involve not only attention but also the activation of the 
relevant behavioural schemata. This research aims to 
answer the following key questions: (1) what are the 
perspectives of healthcare professionals and patients 
about a mobile attention bias modification intervention? 
(2) what features would healthcare professionals and 
patients prefer in a mobile attention bias modification 
intervention, to help minimise attrition from task and 
to increase both intrinsic and extrinsic motivations in 
completing the intervention? (3) would gamification (ie, 
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the application of gaming elements) help in the enhance-
ment of the existing mobile bias intervention task? What 
gaming elements are preferred?

design approach
This study uses the principles of participatory action 
research, the mode of research that uses ‘systematic 
inquiry, with the participation of those affected by the 
problem being studied, for education and action or 
effecting social change’.25 There are several modes of 
participatory action research, including Software Tech-
nology for Evolutionary Participatory Systems Develop-
ment, MUST (Danish acronym for theories and methods 
of initial analysis and design activities) and Cooperative 
Experimental System Developmental Approach.25 We have 
chosen to adopt a use-oriented design,25 which involves 
there being a real-life problem, understanding practice, 
identifying needs and wishes, describing requirements, 
concretising and materialising, and lastly testing and eval-
uation. In particular, the codesign workshop currently 
proposed, based on the use-oriented design approach is 
like that of a future workshop, which was first introduced 
in 1987 by Jungk and Müllert.26 The use-oriented design 
approach has been selected as it is explorative and allows 
for there to be negotiation and collaboration on the 
design, before a stepwise refinement through sketching 
and prototyping and is thus most appropriate for us in 
addressing our research question.

As our goal was the codesign and codevelopment of a 
new gamified novel attention bias modification interven-
tions, we will use future workshops as these are optimal 
for generating new and innovative ideas. Traditionally, 
a future workshop involves three key phases. In the first 
phase, individuals are asked to point out their critiques 
to a known problem. In the second phase, individuals are 
asked to brainstorm for positive, and at times, even impos-
sible solutions to the same problem. In the third phase, 
participants are then asked to transform their proposed 
ideas into something concrete and achievable.27

We propose a total of three codesign workshops, one 
of which will involve healthcare professionals, and the 
other two, patients, who are recruited both from the 
inpatient unit and from the outpatient settings. It was our 
preference for healthcare professionals and patients to 
jointly participate in the same workshop, but our ethics 
approving authority did not recommend this. They were 
concerned that the mix of healthcare professionals and 
patients might result in diminished participation from 
patients. We were unable to have both groups of patients 
attending the same workshop, mainly due to logistical 
reasons.

study settings and recruitment
The current study will be conducted at the National Addic-
tions Management Service (NAMS), Institute of Mental 
Health. NAMS is the largest addiction treatment centre 
in Singapore, providing treatment for both substance 
and behavioural addictions. Healthcare professionals will 

include addiction psychiatrists, addiction trained psychol-
ogist and counsellors. Two distinct groups of patients will 
be invited to participate in the codesign workshop, to 
represent patients of different stages of recovery. There 
will be a group of patients who have been attending 
regular evening groups at the NAMS. These patients are 
clinically stable and mostly abstinent from substance use. 
The other group will be inpatients who are currently 
undergoing detoxification or rehabilitation of their 
substance use.

Participants
A total of 20 participants will be recruited. Of the 20 partic-
ipants recruited, 10 will be patients (5 inpatients and 5 
outpatients), and the remaining 10 will comprise health-
care professionals. Patients will be included in the study 
if they (1) are aged between 21 and 65 years old; (2) are 
diagnosed with a primary psychiatric disorder of alcohol, 
opioid, cannabis and stimulant use disorder; (3) are able 
to speak and write in English; and (4) know how to use 
a smartphone device. For healthcare professionals, they 
must be currently working in an addiction unit, actively 
involved in the treatment of individuals with addictive 
disorders and must have a minimum of 2 years of experi-
ence working with clients with addictive disorders.

Patients will be excluded from the study if they (1) 
have a significant psychiatric comorbidity (moderate to 
severe depressive disorder, anxiety disorder and psychotic 
disorder); (2) are non-English-speaking; or (3) have an 
existing cognitive impairment or intellectual disability.

Workshop procedures
All participants will be asked to complete a question-
naire prior to participating in the codesign workshop. 
For patients, the demographic and clinical questionnaire 
will collate their baseline demographic information, their 
main drug of abuse, the total duration of usage and the 
duration in which they have been abstinent from the 
drug. In addition, for patients recruited from the inpa-
tient unit, they will have to indicate whether they are in 
the detoxification or rehabilitation phase of treatment, 
and the number of days they have been on the ward. All 
healthcare professionals will have to complete a demo-
graphic questionnaire and about their experience in 
addiction work. The questionnaires that are used in the 
study are included in online supplementary appendix 
1. The questionnaire for patients consists of 16 ques-
tions, and that for healthcare professionals consists of 5 
questions.

In the current protocol, we have intentionally described 
in more detail the conduct of the workshop and how we 
will be engaging the relevant stakeholders. The objective 
of this is to allow for future replicability of our methods.

Phase I
In accordance to the guiding principles as aforemen-
tioned, participants are first told of the rationale of 
the research project and the objectives of the study. 

https://dx.doi.org/10.1136/bmjopen-2019-031897
https://dx.doi.org/10.1136/bmjopen-2019-031897
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Table 1 Overview of gamification approaches (Hoffmann et al21)

Gaming approach Description

Economic gamification techniques
1. Marketplace and economies
2. Digital rewards
3. Real-world prizes

Providing gamers with a virtual currency that allows them 
to deal in game.
These include badges, game currency, game points, 
virtual goods and powers or abilities.
Provides gamers with options to exchange in-game 
credits for real-world prizes, such as vouchers or other 
forms of goods and services.

Social gamification techniques
1. Avatar
2. Agent
3. Competition
4. Teams
5. Parallel communication systems
6. Social pressure

Allows an individual to choose a virtual character to 
represent oneself.
A virtual character that helps, guides or provides 
instructions to the user.
Allow individuals to compete with other players or with 
each other.
Game that involves several individual players, allowing 
them to interact and form relationships.
Allows individuals to communicate with one another.
Ability of game to pressurise individuals to perform 
a certain task so that he or she will be invited to 
subsequent events.

Performance-oriented
1. Feedback
2. Levels
3. Secondary game objectives
4. Ranks of achievement
5. Leaderboards
6. Time pressure

Spoken, visual or auditory feedback about user’s 
performance.
Information on the stage of a game one has attained.
Secondary goals that reward the player on completion.
Measurement of character development.
Allows for comparisons with other players.
Predetermined time limits for task completion.

Embedding-focused
1. Narrative context
2. 3-D environment

A storyboard or stories that guide the development of the 
character.
3-D models of objects that parallel the real world.

3-D, three-dimensional.

Participants will then be shown a presentation of an 
existing mobile attention bias modification application.

They will also be able to try the application on the 
provided tablet devices. Participants are then asked indi-
vidually to narrate their perspectives and specifically their 
critiques of the existing application. If they are uncom-
fortable with sharing, all participants are offered note 
pads for them to document down their perspectives. 
Participants are allowed 30–40 min to complete phase I.

The following questions will be asked:
1. Having seen and used the existing application, what 

are your thoughts about it?
2. What are some of the limitations of the current 

applications?

Phase II
Participants will then be asked to brainstorm features that 
could be added to the existing mobile application. The 
following questions will be asked, and participants will 
be encouraged to write down their ideas on sticky notes, 
following which these notes will be collated by members 
of the study team and discussed in the workshop.
1. What additional features do you think could be added 

to the application?

2. Why do you think that these additional features will be 
helpful?

As one of the objectives is to determine whether gamifi-
cation could address some of the limitations of the existing 
application, participants will be shown screenshot exam-
ples of some of the attention bias commercial applications, 
which included elements of gamification. The applications 
that have been identified for use are based on Zhang et al.23 
(2018) previous review of commercial bias modification 
applications. In addition, the facilitator of the workshop will 
also explain verbally some of the other common gamifica-
tion techniques that have been previously published in the 
literature (table 1). They are as follows.

Participants will then be asked to narrate their perspec-
tives about the gamification ideas shared. Participants are 
to individually select their top three gamification tech-
niques that they feel are most appropriate to be applied 
in the existing application.

Participants are allowed 1 hour for this phase of the 
workshop.

Phase III
In the last stage of the workshop, participants are then 
divided into groups to come up with frame-by-frame 
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sketches of a prototype application that incorporates the 
solutions that they have proposed. Participants can sketch 
freely on the paper provided, using any of the writing 
instruments. They are told that they are to include the 
original task but could modify it. For healthcare profes-
sionals, they will be divided into two groups of five partici-
pants each. For both the inpatient and outpatient groups, 
they will be divided into two groups of two and three 
participants each. All the groups are given 15 min to work 
on this task.

Prior to the completion of the workshop, participants 
will also be shown the set of substance images that have 
been incorporated into the existing application. Partici-
pants are to rate, using a Likert scale (with scores ranging 
from 1 to 10), how relevant the images are for an indi-
vidual with an addictive disorder. Participants will also 
be asked to share their perceptions with the facilitator of 
the workshop. Participants are allowed 30 min to rate and 
share their perceptions.

data analyses
The workshops will be audio recorded and transcribed 
verbatim subsequently. The principal investigator 
(MWBZ) will listen to the audio recordings of the 
workshop and develop a coding frame. Two separate 
researchers will also review and code the transcripts. The 
codes will then be reorganised into themes. NVivo V.12.0 
will be used in the analysis.

data management and monitoring
No participant-related identifiers will be captured on the 
hard copy questionnaires. All the completed hard copy 
forms and the informed consent forms will be stored in a 
secured facility, under lock and key. Descriptive statistical 
analyses (means and SD) will be performed on the quan-
titative data acquired. The audio recordings of the work-
shop will be transferred onto a local secured computer 
for storage, and the recording will also be removed from 
the recording device. The password of the local computer 
will be changed frequently, and only the principal inves-
tigator will have access to the local computer. All the 
records and audio recordings will be kept for 6 years after 
the completion of the study.

Adverse events
Any adverse events that occur during the conduct of the 
study will be reported to the Domain Specific Research 
Board (DSRB) according to the local institutional policy.

Patients and public involvement
This study will involve both patients and healthcare 
professionals in the codesign of an application that will 
be of relevance to their needs.

Ethics and dissemination
This study has obtained ethical approval from the 
National Healthcare Group’s DSRB (approval number 
that of 2018/01363). We are in the process of recruitment 
and conducting the workshops. We expect the study to be 

completed within 1 year. The results of this study will be 
disseminated using conferences, both local and interna-
tional, and publications in journals.
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