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Abstract
Background: Machine- learning algorithms and big data analytics, popularly known 
as ‘artificial intelligence’ (AI), are being developed and taken up globally. Patient and 
public involvement (PPI) in the transition to AI- assisted health care is essential for 
design justice based on diverse patient needs.
Objective: To inform the future development of PPI in AI- assisted health care by 
exploring public engagement in the conceptualization, design, development, testing, 
implementation, use and evaluation of AI technologies for mental health.
Methods: Systematic scoping review drawing on design justice principles, and (i) 
structured searches of Web of Science (all databases) and Ovid (MEDLINE, PsycINFO, 
Global Health and Embase); (ii) handsearching (reference and citation tracking); (iii) 
grey literature; and (iv) inductive thematic analysis, tested at a workshop with health 
researchers.
Results: The review identified 144 articles that met inclusion criteria. Three main 
themes reflect the challenges and opportunities associated with PPI in AI- assisted 
mental health care: (a) applications of AI technologies in mental health care; (b) ethics 
of public engagement in AI- assisted care; and (c) public engagement in the planning, 
development, implementation, evaluation and diffusion of AI technologies.
Conclusion: The new data- rich health landscape creates multiple ethical issues and 
opportunities for the development of PPI in relation to AI technologies. Further re-
search is needed to understand effective modes of public engagement in the context 
of AI technologies, to examine pressing ethical and safety issues and to develop new 
methods of PPI at every stage, from concept design to the final review of technology 
in practice. Principles of design justice can guide this agenda.
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1  | INTRODUC TION

Machine- learning algorithms and big data analytics will revolutionize 
contemporary health care. Popularly described as ‘artificial intelli-
gence’ (AI), these technologies are being used in health- care systems 
across the globe, for example to process population data and iden-
tify at- risk groups, or to determine the best treatment options for 
individual patients, and to develop precision medicine.1,2

Despite the advantages of efficiency of scale and depth of com-
putational power,3- 5 concerns have been expressed by scientists, 
practitioners and broader publics about the systematic datafication 
of people's lives and their lived experiences of health and illness.6- 10 
It is unclear whether AI- assisted health care always leads to better 
patient outcomes, whether it empowers and enables patients/ser-
vice users, carers and their families, and whether patients or the 
public have a meaningful say over AI- assisted processes of care or 
design of such systems.11- 13

This paper explores the issues from the perspective of en-
suring that patient and public involvement is not overlooked in 
imaging and transitioning to AI- assisted health care. There are im-
plications here for the values of equality, diversity and inclusion in 
a human/digital intelligent world, which there is only limited space 
to touch upon.

In medicine and health, patient and public involvement (PPI) has 
become a principle for health- care providers and a field of prac-
tice and research. In different countries, alternative terms include 
personal and public involvement (P&PI) or patient and public en-
gagement (PPE). Across the globe, there are major institutions that 
support PPI, including National Health Service (NHS England) pa-
tient and public participation frameworks, the UK National Institute 
for Health Research Centre for Dissemination and Engagement, the 
US Patient- Centered Outcomes Research Institute (PCORI)14 and 
the National Health and Medical Research Council in Australia. 
Previous research on PPI in health has drawn attention to issues 
of equality, diversity and inclusion (EDI) and the professional dom-
inance of the PPI agenda.15- 19 However, this body of work has yet 
to contend with the urgent issues20- 22 of how PPI might be devel-
oped in an AI- assisted health and research system where ‘unex-
plainable’ decisions are being made by computers and technology 
designers.22- 25

New forms of interdisciplinary collaboration26 between patients, 
designers, data scientists, clinicians, researchers, computer scien-
tists, developers and entrepreneurs are emerging, but very slowly 
and disproportionately to the scale and speed of technological 
change. They aim to create innovative, user- validated and socially 
responsible products and e- services with the people who stand to 
benefit from them, not only with specialists, or health profession-
als whose views are known to differ from patient perspectives.27,28 
Advances have been made in participant co- design theory and meth-
ods,29- 31 such as the Design Council's (UK) Double Diamond meth-
odology, and in participative medical device design.32,33 New ‘social 
licences’ for digital technologies,34 new guidance such as the World 
Health Organization's mHealth Evidence and Assessment (mERA) 

checklist and a push for ‘explainable AI’ (XAI) highlight the need to 
improve the quality and consistency of user- centred and more inclu-
sive technology conception and design processes.35

This paper draws together evidence about public engagement in 
the context of newly emerging AI technologies for health to inform 
new strategies for PPI in health care. The concept of design justice 
provides a useful perspective that promotes engagement16,36 and 
aims to explicitly challenge exclusion and inequalities by valuing in-
clusion and diversity in design.17,19,37- 39

2  | AIMS AND APPROACH

We chose to focus our exploration on mental health as this is an 
area of care where the take- up of big data and machine- learning 
software has already gathered significant pace, and often without 
public debate on what desirable safeguards should be put in place.1 
Machine- learning applications in clinical psychology and psychiatry 
are appealing as cost- cutting sources of scientific knowledge and 
evidence- based policy in public mental health care.40,41 This trend 
is very likely to accelerate as the COVID- 19 pandemic worsens the 
mental health crisis and digital solutions become available to triage 
patients, address the ‘backlog’ to care and to expediate treatment or 
interventions.42,43 Depending on the direction of development, AI 
could also have major benefits for smoothing patient pathways, en-
hancing workflow in health systems, regulating quality and enabling 
quality improvement of care.

As this is a new and rapidly evolving context for PPI, we did not 
want to be too narrow in our view of what PPI is or could become. 
In the UK context, PPI is at present defined in government policy as 
a requirement for all publicly funded research and health care. We 
drew upon existing definitions (to develop our search terms) while 
also exploring a wider notion and the broader landscape of ‘public 
engagement’ to allow possibilities for new modes and opportunities 
for PPI to be identified in the literature.

The approach was therefore to look broadly at evidence on 
patient participation, patient perspectives, approaches to co- 
production and user- led projects, as well as patient engagement in 
clinical care, care delivery and service design. We included patient 
engagement with AI technologies in health- care contexts and in self- 
management of mental health conditions and personal well- being as 
these are important ways that patients are engaging with AI technol-
ogies and mental health care.

The review explored the following questions:

a. What are the main issues and challenges associated with data- 
driven AI- assisted care that public engagement might help to 
address?

b. How and in what contexts have patients and the public been in-
volved in the design of AI technologies in mental health?

Our approach was informed by a conceptual framework, il-
lustrated by Figure 1, which draws on design justice perspectives 
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(described below), the sociology of digital health interventions,44,45 
the anthropology of scientific expertise46 and advances in transdisci-
plinary knowledge mobilization (KM), all of which can inform policy- 
oriented research and public engagement through co- production or 
co- design methodologies.47 These areas of practice and expertise 
share a concern with attending to the uses of knowledge48 and its 
conditions of possibility: how it is produced, for what purpose, the 
type of knowledge produced, about what or whom and on whose 
terms.49 The framework enabled us to draw on these perspectives 
to inform the methods described below.

3  | METHODS

We used a systematic scoping review as this would allow us to 
focus on identifying issues and themes across an emerging topic 
field and draw together evidence from relevant published litera-
ture, including, but not limited to, evidence about potential av-
enues for PPI.50,51

We sought information about how machine- learning and data- 
intensive technologies might enable meaningful and effective public 
engagement, as well as clarification on how patients and broader 

publics can contribute to the design of such technologies through a 
formal PPI process.

3.1 | Inclusion/Exclusion

We sought evidence from research studies and insights from 
professional or patient expertise about public engagement in AI- 
assisted mental health. Included articles were those that men-
tioned or reflected on: (a) any type of patient and public groups 
involved in one capacity or another, for example as users of tech-
nologies, research subjects, public reviewers, patient representa-
tives or co- researchers; (b) contexts of involvement in the design 
process; (c) approaches to involvement, ranging from reports on 
user engagement, to user testing, interviews, consultations, par-
ticipatory design concepts and shared decision- making practices; 
(d) evidence of influence or impact of involvement on design de-
cisions, practices or outcomes, such as published case studies of 
impact or evaluation reports that explain how a PPI element influ-
enced a research study or the design of a health intervention; and 
(e) patient and public views on data- driven approaches to mental 
health care and research. We sought journal articles, conference 

F I G U R E  1   Exploring patient and public involvement in AI- assisted mental health care
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proceedings and grey literature. We excluded articles published 
before 2010, articles published in other languages and articles that 
did not relate to mental health.

3.2 | Search strategy

We used Web- based searches (carried out in December 2020) 
through Web of Science (all databases) and Ovid (MEDLINE, 
PsycINFO, Global Health and Embase). The electronic searches were 

supported and enhanced with handsearching to identify relevant 
references outside of the research literature. We hand- searched the 
journal Health Expectations, the INVOLVE database and materials 
published by mental health charities. Forward searches were used 
to track citations of key articles as they are referenced in new arti-
cles. Backward search involved looking through the reference lists 
of returned articles to identify highly relevant source references. We 
retrieved documents through library search engines, which index 
published materials and conference proceedings. We also made use 
of the PCORI Engagement in Health Research Literature Explorer.

TA B L E  1   Key search terms and medical subject headings (MeSH)

Concept Patient/public concept Engagement concept AI technologies concept
Mental health 
concept

MeSH terms Community participation
Patient participation
Stakeholder participation

Patient engagment
Patient experience
Patient and public involvement
Patient consultation
Citizen science
Community involvement
Client participation

Affective computing
Algorithms
Artificial intelligence
Artificial neural networks
Automation
Bioinformatics
Computer- Assisted
Data Mining
Decision support systems
Deep Learning
Digital health
Diagnosis
Electronic health record
Human machine systems
Information systems
Machine learning
Medical Informatics
Pattern recognition

Mental disorders
Mental health 

(mental health 
research, mental 
health practice, 
mental health 
care, mental health 
illness assessment)

Mental stress
Psychiatric 

(psychiatric 
patients, psychiatric 
care, psychiatric 
symptoms)

Psychological 
(psychological 
diagnosis, 
psychological 
assessment, 
psychopathology)

Key terms Caregiver(s)
Carer
Client
Clinician(s)
Citizen
Community(ies)
Consumer(s)
Employer(s)
Family
Hard- to- reach/Hard to 

research
Insurance
Lay
Partner(s)
Patient(s)
Payer
People (older people, 

younger people)
Pharmaceutical
Policy makers
Provider(s)
Public
Relative
Stakeholder(s)
Seldom- heard
Survivor
User (service user, service 

users, user- led)
Vulnerable

Advisory board
Centre/center* (centred, 

centered, center, centre)
Collaborat* (collaborator, 

collaboration, collaborate, 
collaborative)

Consult* (consultation, 
consulted, consultation)

Consumer panel
Co- produc* (co- produced, co-  

Co- design production)
Engage* (engagment, engaged, 

engaging)
Evaluat* (evaluation, evaluate, 

evaluator)
Focus group
Input
Interview
Involvement (patient and 

public involvement, public 
involvement)

Particip* (participate, 
participant, participating)

Partner* (partner, partnership)
Perspective
Service transformation
Service design
Voice

Algorithm (health algorithm, 
algorithm software)

Big data
Chatbot
Data mining
Deep learning
Digital technology
Digital
eHealth/e- health
electronic health
Health technolog* (health 

technologies, health technology)
Medical device
Neural network
Natural language processing
mHealth
Wearable
Smartphone
Virtual (virtual reality)
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3.3 | Key search terms

Searches used terms associated with ‘public engagement’ used by 
Brett and colleagues18 in their systematic review of the impact of 
PPI and terms used by PCORI. We developed composite terms for 
AI technologies derived from the literature (see Table 1). Database- 
specific MeSH terms for mental health (and other terms where avail-
able) were used to expand and consolidate the searches. The full 
searches can be made available upon request.

3.4 | Data extraction

The titles/abstracts of 182 identified articles were read, and if 
deemed to be relevant to the aim of the review, they were retrieved 
in full for analysis. The screening process is illustrated by an inclusion 
flow diagram (Figure 2).

3.5 | Analysis

We explored and identified themes in the data using a series of 
thematic analysis techniques52 supported by the use of summaries 

of articles (literature tables) and analytic tools within NVivo. First, 
we iteratively developed a thematic code framework to draw out53 
emerging themes and subthemes, while retaining links to the origi-
nal sources to aid retrieval.52 Next, seven principles of design justice 
(drawing on the international Design Justice Network's ten princi-
ples) (see Figure 1) for AI technologies for mental health were ap-
plied as a lens through which to consider how AI technologies are 
currently being used, and as a perspective to identify issues for fu-
ture research to address. We considered these principles against the 
themes in the literature, particularly in relation to PPI in the develop-
ment and use of AI technologies.

3.6 | Rigour

The review method was developed and revised by all team members, 
including identification of databases to be searched and key search 
terms. Strategies for minimizing biases in the search strategy were as 
follows: (a) two team members independently cross- checked more 
than half of the returned papers against included/exclusion criteria; 
(b) members of the team discussed and reached agreement on the 
thematic code framework; and (c) inclusion and use of grey literature 
extended the searches beyond peer- reviewed articles.

F I G U R E  2   Flow diagram of inclusion criteria

Inclusion flow diagram

Title/abstract screening

Full text screening/Data extraction

Data from 144 references included 
for thematic analysis

21 Relevant references identified 
by forward tracking (citation 

searches) and backward tracking of 
reference lists of key relevant

papers Data extracted
Lead author and date of publication
Type of article
Context (patient group or health issue)
Form of public engagement
Key relevant findings
Country (affiliation of lead author) 

182 Potentially relevant 
references identified by electronic 

searches
WebofScience (n=144)

Psychinfo (n=11)
Embase (n=22)

Global Health (n=5)
Medline (n=0)

29 Relevant references identified 
by hand searches 

Google Scholar (n=20)
LSE library search (n=9)

94 Relevant references
WebofScience (n=82)

Psychinfo (n=4)
Embase (n=6)

Global Health (n=2)
(0 duplicates removed)

Excluded from electronic searches
Articles published in languages 
other than English
Articles published before 2010

88 Excluded after screening of title/abstract

Exclusion criteria
Articles that did not relate to mental health 
or mental health research (n=41)
Articles that did not relate to AI-
technologies or data-driven approaches 
(n=26)
Articles that did not include evidence of 
public engagement (patient perspectives/ 
participation, patient and public 
involvement, or co-production) (n=22)

6 Systematic 
reviews

4 Conference 
paper/workshop/

symposia

8 Discussion 
chapters/reports/ 

opinion pieces

2 Design studies 
& 1 Service 

improvement

30 Reviews of 
literature/policy/

practice

90 Research 
studies &
3 study 

protocols

•

•

•

•

•

•
•
•
•
•
•
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As part of the approach, we reflected on the strengths and lim-
itations of our perspectives as an anthropologist (INITIALS1), re-
search analyst/inclusion advocate (INITIALS2) and social researcher 
working in an integrated care system (INITIALS3). These techniques 
included critical reflective conversations about the meaning of PPI, 
knowledge mobilization and AI technologies in our respective areas 
of interest and expertise. These conversations allowed us to chal-
lenge each other by identifying assumptions in our ways of concep-
tualizing public engagement, and to use co- authorship to cross- check 
the resonance of our arguments with the evidence.

A preliminary version of this review was presented for critical 
appraisal at UCL's QHRN (Qualitative Health Research Network) 
workshop on 11 September 2020. Resulting conversations shaped 
our understanding about the complexity of data sharing/ownership 
within health- care systems and the importance of transparency to 
service users.

4  | RESULTS

All 144 articles included in the scoping review are summarized in 
literature tables in Appendix 1. Studies mostly originated from the 
USA, UK, Australia, New Zealand and the Netherlands. It is likely 
that our searches did not pick up publications relating to forms of 
‘public engagement’ in China, and our search terms should be con-
sidered in the light of their Western origins. Overall, there was little 
evidence of work that pursued or engaged in PPI, or patient involve-
ment (5 articles). Nevertheless, the literature does reveal multiple 
modes for engagement of users, including the following:

Design as inclusive practice, for example experts by experience 
and user representatives within design teams as communities of 
practice54

Patient- focused research networks, research collaborations 
and projects, for example patient- practitioner- researcher 
collaboration55

User- focused design practices, for example workflow analysis, 
user feedback,56 user experience design (UX design) or testing, 
and ‘engagement checks’ within a user- centred approach to en-
gage specific user groups in co- design57

Experience- led design or research methods, for example 
experience- based co- design (EBCD)58; and theory- driven ap-
proaches, for example user- centric explainable AI (XAI)35

Qualitative research, for example methods to capture patient 
or user perspectives, including focus groups, patient interviews, 
ethnography and observation, and semi- structured interviews59

Quantitative methods, for example patient surveys, rating scales 
and PROs
Consensus building, for example Delphi methods60

Involvement of communities or social networks in decision mak-
ing or the provision of care.61

These approaches have mainly been used to access patient and 
public perspectives and use them in a manageable way to inform 

design practices, for example statistics, stories, vignettes and case 
studies. Many studies indicated that direct public involvement in de-
cisions about technological design can drive innovation while offer-
ing a moral means of patient empowerment.54,62- 76

Some studies used data- intensive technologies as a means for 
engaging marginalized service users and mobilizing their experiences 
to develop new structures of public accountability and ways of re-
building trust.77,78 Yet, other articles reported on user- led initiatives 
or responses to data- driven applications in contemporary mental 
health services.79,80 Other articles described the views of clinicians, 
patients and wider communities on data sharing, data protection or 
the use of smartphones,72 smart fabrics and wearables,81,82 social 
media and machine- learning algorithms for managing and monitor-
ing mental distress.83- 87

A few articles described involving patients and other stakehold-
ers as experts by experience, expert consultants and respondents in 
an effort to evaluate the acceptability and feasibility of research14 or 
data analytics in mental health care.59,88- 99 Others showed commit-
ment to user engagement or user experience (XE) to enhance ran-
domized controlled trials,100 implementation reviews, guidelines for 
design or reviews of commercially available mental health apps.101- 112

Thematic analysis identified three major themes in the literature 
(summarized by Table 2) that reflect the challenges and opportuni-
ties associated with AI- assisted mental health care:

1. Applications of AI technologies in mental health care
2. Ethics of public engagement in AI- assisted mental health care
3. Public engagement in the planning, development, implementa-

tion, evaluation and diffusion of AI technologies

4.1 | Applications of AI technologies in mental 
health care

4.1.1 | Assessment and observation

Our findings show widespread interest in developing data- driven 
applications in mental health care as tools for ‘eHealth’ (or e- health, 
electronic health) including conducting clinical assessments and 
monitoring and observing mental distress more widely.26 Online clin-
ical assessment and continuous observation is increasingly possible 
at a distance from patients,113 using electronic health records114 and 
an ecology of intersecting data streams collected through ‘mHealth’ 
(mobile health) devices.115 Such devices include smartphones and 
wearable/handheld biosensors, social media and other Web- based 
activities.65,93,116,117

The notion of ‘iHealth’ (intelligent health) further builds on and 
expands eHealth by using real- time self- monitoring within the pa-
tient's environment together with data processing and data mining to 
support personalized decision making.118 Though the evidence base 
is still in its infancy, forms of iHealth have been shown to be effec-
tive for identifying, monitoring and anticipating mental distress.118,119 
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TA B L E  2   Thematic analysis

Theme 1: Applications of AI technologies in mental health care

Subthemes Issues

Assessment and 
observation

(25 articles)

Using data- driven applications for clinical assessments by monitoring or observing mental distress26

Complex ecologies of intersecting data streams and multiple collection points, for example smartphones, wearable 
biosensors and social media,65,93,113,116,117 through electronic health records,114 patients using ‘mHealth’ devices 115

Real- time/momentary assessment of mental distress118,119 and iHealth118

Limitations of eHealth120

Tracking and predicting relapses in severe mental disorders65,69,94,97,98

Observing and measuring mental health distress and identifying at- risk individuals by processing ‘naturally’ occurring 
linguistic data (natural language processing and sentiment analysis)121- 125

Understanding types of big data, for example syntax, semantics and speech acoustics, location, biomarkers and technology 
usage126- 129

Diagnosis
(6 articles)

Decision support tools130

Detecting error and understanding diagnostic accuracy131,132

Complexity and accuracy of ‘ground truths’ on which algorithms are based1

Choosing the right type of machine- learning algorithm87

Recognizing the limitations of the source data for accurate algorithms/machine learning and selecting the best indicators and 
combinations of biomarkers for complex mental health disorders204

Treatment/
therapy

(40 articles)

Therapeutic potential of data- rich environment, and increased self- awareness and self- management of mental 
health62,86,117,133,134 plan ahead to avoid crisis135 or prevent suicide136

Access to mental health data whenever and wherever professionals/patients choose62,86,117

Access and communication in immersive/virtual reality clinical environments64,93,95,137,138

Potential adverse effects or consequences of virtual clinical therapies on patients91,139

Failure to recognize the need for stakeholder engagement in design processes92,104,108,109

Disconnect between the interests of private developers, with research evidence, professional expertise and patient 
experience92,104,108,109

Effectiveness of digital therapies for long- term resolve of mental health conditions102 and carer support140,141,205

Design of therapies based on digital devices rather than patient need102

Uncertainties about which digital therapies work best for whom, when and why54,103,104,106

Creating AI technologies for culturally diverse communities, for example overcoming language barriers, disability or 
communication challenges54,103,104,106

Differences in the quality of engagement with patient support networks, formal carers and family carers in AI- assisted 
therapy78,80

Integration/ 
personalization 
of care

(19 articles)

The role of AI technologies in integration of health and social care services71

Recording and combining multiple types and sources of patient data110

Treating mental and physical illnesses, situating patient experience across different care services or understanding the 
connections between health and everyday life more broadly59,64,64,77,117,206

The benefits of understanding patient care across multiple services and service settings68,73,90,142,143

Different patient preferences for gathering and visualizing care received and care plans66,70,72

Different patient preferences for data linkages and transfer, for example social media accounts and electronic medical 
records99,144

Challenges of collecting, collating and interpreting data from multiple sources59

Engaging patients in work to interpret and contextualize data21

Uncertainties about data ownership and responsibilities for personal data protection between individuals, organizations and 
institutions56

Theme 2: Ethics of public engagement in AI- assisted mental health care

Subthemes Issues

Inequalities and 
population 
biases

(14 articles)

Risk of AI technologies exacerbating social inequalities, for example disadvantaging people because of their gender, 
ethnicity, age, socio- economic background, reproducing population biases or geopolitical inequalities97,111,116,146,207

Underserved and indigenous populations146,147

The reliability of ground truth data and exclusion of seldom heard groups/people who do not access services116,148

User- centred methods to help to engage diverse and representative stakeholder groups in design of technologies or their 
use56,77,111

Lack of scrutiny about included/excluded groups in user experience design (UX design)105,149,150

(Continues)
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Theme 2: Ethics of public engagement in AI- assisted mental health care

Subthemes Issues

Socio- political 
context

(11 articles)

Lack of critical and reflective public debate on the broader socio- political context and digital technologies40,41

New awareness of legal regulations, data risk assessment and PPI158

Tools that are culturally relevant153,154 and culturally safe155

Maintaining public services in the context of growth of commercial/private providers of digital technologies26,151

Misperceptions that digital technologies replace professional/medical advice or make it unnecessary152

Looking at the broader contexts/environments of people's lives, for example urban design156 and access to open spaces157

Safety and 
acceptability

(21 articles)

Lack of safety measures, oversight and scrutiny56,159

Uncertainty about public acceptability of basing mental health- care interventions upon predictive analytics160

Uncertainty about how digitally mediated communication might affect trust between patients and mental health 
professionals26

Uncertainty about how best to discuss the complexities of data quality, privacy and data protection issues with 
patients85,116,161

How to approach informed consent as a dynamic, on- going and relational process, instead of a one- off event114,161- 163

Professional roles and responsibilities for ensuring and communicating data protection safeguards105,106,111

Variations in public understanding of cybersecurity in relation to mental health data84

Diversity of patient's attitudes towards sharing mental health data838560

Digital teaching resources or experiences that hold authenticity and real- world relevance63,164,165

Strength of public opinion that mental health apps should be developed collaboratively with patients79

Theme 3: Public engagement in the planning, development, implementation, evaluation and dissemination of AI technologies

Subthemes Issues

New contexts and 
opportunities 
for PPI

(34 articles)

Rise in internet- based trials166

Patients taking a more active role in their care through self- monitoring are more aware and informed about the potential 
for health technologies62,78,84,152,167

Digital technologies are an avenue for including patient's experiential insights in research63

Patients using digital technologies are more motivated to maintain adherence to treatment97,168

Digital approaches to support outside of therapy169

Digital technologies may facilitate engagement with clinicians, other patients, or friends and family59,72,106

Digital technologies may facilitate the involvement of informal caregivers in severe mental health disorders118

Patients using digital technologies to give feedback about service quality77 and patient- reported outcomes170

Engaging underserved populations who are challenging to reach or engage for sustained periods of time73,93,146

Virtual reality scenarios in therapeutic contexts171,172

Factors negatively affecting engagement101,174

Challenges of quality assurance,104 implementation,173 usability175 and silos of innovation176

Ways of engaging with children and young people67,177- 181

Public awareness, 
preference and 
choice

(14 articles)

Helping patients access high- quality health information182

Diversity of patient attitudes, expectations and preferences towards active engagement183 and passive data collection in 
monitoring health and self- management62

Digital technologies may offer greater choices about care, for example remote access to services and at flexible times62

Service users and clinicians prefer some technologies over others depending on features, functionalities or approaches 
(eg game- based approaches59,72,78,103,184 real- world stories or problem- solving tasks73

Adaptability of systems to variability in individual preferences65 and non- compatible preferences103

Availability of a wide variety of design choices makes it possible to tailor digital mental health technologies to different 
socio- cultural contexts of use66,73,104,186

Patient and public 
trust

(21 articles)

Designing new technologies in a context of patient/professional trust,187 mental health stigma and fears of 
self- disclosure59,95

Data- intensive technologies as a way to support disclosure of sensitive information, for example chatbots95

Anonymous feedback tools, for example on quality of care provided or across multiple providers77

Patients show willingness to trust and use technologies188

Complicating or compromising patient/carer/professional trust26,152

The impact of initial beliefs about digital health technologies on engagement with interventions189

Interpersonal competencies, ‘bond’190 and inspiring feelings of fondness191

Barriers to data- intensive technologies in mental health, including the impact of inequalities97,111,116,146,193

Building public trust through transparency about data ownership, privacy and data securityy83- 85,160,192

TA B L E  2   (Continued)
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Current limitations to iHealth and eHealth more generally include fi-
nancial costs, cultural, language and literacy barriers, power supply 
issues (eg in remote communities), data security and privacy issues.120

Feasibility studies in clinical psychiatry and biomedical engineer-
ing have shown that measuring markers of clinical status through 
data analytics can enable patients and clinicians to pick up early 
warning signs and accurately track and predict relapses in persons 
living with severe mental disorders.65,69,94,97,98 Similarly, recent work 
in affective computing and computational linguistics suggests that 
anxiety, depression, bipolar disorder and suicidal intent can all be ob-
served and measured through data on ordinary ‘naturally’ occurring 
linguistic forms, such as posts and comments on social media plat-
forms.121- 125 Regardless of the source and type of data, it appears 
that everything from syntax (eg hashtag analytics of #depression on 
Instagram),126 semantics and speech acoustics to smartphone typ-
ing dynamics, step counts or UV light exposure might, eventually, be 
used to accurately detect and monitor mental distress.127- 129

4.1.2 | Diagnosis

AI technologies have the potential to be effective clinical decision 
support tools (DST).130 Although augmenting, and in some cases ex-
ceeding, clinicians' abilities, the diagnostic accuracy of data analy-
sis techniques such as machine- learning algorithms is never a given 
and has been known to produce clinically unacceptable rates of 
error.131,132 In mental health, reliability is a particularly challenging 
issue. ‘Ground truths’ (the sample data set machine- learning systems 
are trained on) are difficult to establish because historically, mental 
health disorders have largely been defined by subjective and clini-
cal features.1 The literature describes multiple classes of machine- 
learning algorithms, each with their specific properties and varying 
advantages or limitations depending on the task they are used for 
and the data they are trained on,87 but public engagement is rare.

4.1.3 | Treatment/therapy

Data- intensive technologies hold clear therapeutic potential. The 
abundance of digital data has facilitated pharmacoepidemiology 
and, in particular, observational research on the effectiveness of 
real- world medication.133 Websites, social networking and smart-
phone apps134 are allowing persons experiencing mental distress to 
self- manage, access information about their conditions whenever 
and wherever they choose62,86,117 and plan ahead to avoid crisis135 
or prevent suicide.136

There are indications that therapies based on co- designed im-
mersive virtual reality environments137,138 and virtual humans (eg 
chatbots) can overcome communication barriers and widen access 
to better quality care.64,93,95 However, it is difficult to distinguish 
between overzealous claims and actual evidence of therapeutic ef-
ficacy. Adverse effects and unintended consequences have been re-
ported.91,139 Caution has been widely expressed to the pressing need 

for therapists, clinicians, patients and the public to be systematically 
involved in design of therapeutic interventions (eg an abundance of 
mental health apps), which tends to be controlled by private software 
developers and commercial providers whose products are often dis-
connected from empirical evidence, professional expertise in mental 
health care, or the lived experience of patients.92,104,108,109 There is a 
recognized need to involve culturally diverse communities who speak 
multiple languages, people with disabilities and communication chal-
lenges, support networks of formal carers and family carers,140,141 all 
of whom can play an active role in formulating guidelines and stan-
dards for evaluating safety and patient outcomes.54,103,104,106

4.1.4 | Integration/personalization of care

The use of patient- generated data in mental health care is limited, 
but not for much longer. By 2040, AI technologies are expected to 
play a major role not just in the provision of care but also in integrat-
ing health and social care systems, certainly in the UK.71 This makes 
sense given that recording and combining multiple types of data 
tends to increase diagnostic accuracy,110 improve personalization 
of care, treat comorbid mental and physical illnesses, track patient 
experience across different care services and understand the con-
nections between health and everyday life more broadly.59,64,77,117 
Gathering and visualizing data through digital technologies for inte-
gration in care services and individual care plans consistently comes 
up as desirable in co- design activities.66,70,72

Systems of data integration may seem intuitive to patients with 
comorbidities, as they do not tend to explicitly separate mental and 
physical health needs,64 or see their experiences of health and ill-
ness as a separate part of their lives. A large proportion of research 
participants recruited in an emergency care setting (over 70 per 
cent) have agreed to have their social media activity linked with their 
electronic medical records, though agreement was higher in younger 
social media users.99 Kumar outlines a framework involving mental 
health practitioners and various stakeholders at different levels and 
the channels in which technology can be leveraged while keeping 
the patients' rights front and centre.142 A perspective that has not 
yet been given due attention is the integration of AI technologies 
outside of clinical settings67,143 or in the everyday spaces where co-
morbid conditions and habits inter- relate.68,144

How data are or could be collected, collated and interpreted 
marks a common challenge for integrating digital technologies in 
care services59 and interpreting data.21 However, the toughest chal-
lenge for digitally enabled integrated care is in the complexities as-
sociated with data ownership, the economic value of personal data, 
and the monetization of data or ‘knowledge exchange’ practices 
between various companies and institutions. Public engagement 
in such decisions could play a critical role in earning public trust at 
the intersection of competing private and public interests. It could 
also inform strategies to ensure the interoperability of digital mental 
health technologies with electronic health records56 and other forms 
of personal digital data.
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4.2 | Ethics of public engagement in AI- assisted 
mental health care

4.2.1 | Inequalities and population biases

Using AI technologies for the early detection of mental health 
concerns and improving access to evidence- based interventions 
have great potential to lead to improved health outcomes,145 
particularly for underserved, minority or indigenous popula-
tions.146,147 However, the literature is full of evidence that data- 
driven approaches to mental health care can further entrench 
gendered, ethnic, racial, age- based, class- based and geopolitical 
inequalities.97,111,116,146 The primary concern is that if the ground 
truth data are limited to social media data or self- reported medi-
cal diagnoses of mental health status, the data will produce biased 
results: for example, insights will only be generalizable to digitally 
literate groups or individuals who have sought professional care 
and felt secure enough to disclose their mental health status.116 
Most algorithms reproduce and overlook data biases associ-
ated with the sex and gender dimension and its contribution to 
health and disease differences among individuals.148 Involvement 
of people with learning disabilities is consistently overlooked as 
being too complex, meaning there are very few digital interven-
tions developed with these groups.149 In effect, those on the 
losing side of the digital and socio- economic divides are further 
alienated, excluded or disengaged from receiving the care they 
need.56,77,111,150

4.2.2 | Socio- political context

Public engagement on AI- assisted mental health care will need to 
include critical and reflective debates on the broader socio- political 
context and its influence in shaping professional practice and treat-
ment of mental disorders.40,41 There are concerns that maintaining 
public service provision at the forefront of policymaking and tech-
nological development will be an uphill struggle, but this remains 
an open question.26,151 Furthermore, there is evidence that ideals 
of individual responsibility and self- help can mislead service users 
into believing that digital technologies yield infallible and objec-
tive knowledge of mental distress.152 Misplaced trust in technology 
could lead to people not seeking professional help when they need 
it. Valuing principles of diversity and inclusion in technology design 
is important here because the design of digital tools and interven-
tions must be based on a deep knowledge of the subtleties that 
distinguish between the social and cultural contexts of use,153- 155 
which include the environments and infrastructures where people 
live.156,157

Imagining new digitally enabled contexts for care requires prac-
titioners to have awareness of emerging data/legal regulations, data 
risk assessment and effective strategies for patient engagement, 
within a necessary medical- ethical framework for innovation in 
health- care technology.158

4.2.3 | Safety and acceptability of new practices

Numerous articles point to uncertainty and signal that machine- 
learning algorithms, big data and associated digital technologies 
are placing mental health researchers and care providers in ethi-
cally uncharted territory where little is known about safety and ac-
ceptability,159 for example issues of how and whether to base care 
interventions upon predictive analytics,160 what digitally mediated 
communication might hold for therapeutic relationships between 
patients and mental health professionals,26 and how to discuss pri-
vacy and data protection with patients when the clinically ideal data 
set is also the most intrusive, and contend with the issue of why the 
most insightful algorithms are often the ones whose reasoning can-
not be accounted for.85,116,161

Given the importance of the ethical and moral alignment issues 
at stake, raising public awareness and understanding of the pros and 
cons of AI - technologies is essential. Failing to involve patients and 
the public could lead to innovations or applications that are consid-
ered unacceptable, are publicly criticized and finally withdrawn. This 
rejection of AI is exemplified in the public response to the Samaritans 
Radar, a Twitter app for suicide prevention that failed to engage with 
the community that it was designed for.79

In the case of mental health apps, leaders in mHealth research, 
industry and health- care systems from around the globe are seeking 
to promote consensus on implementing standards and principles for 
their evaluation.56 Emerging guidelines indicate two promising strat-
egies for safety and acceptability. One is the rethinking of informed 
consent in the context of AI technologies as a dynamic, on- going 
and relational process, instead of a one- off event114,161- 163 The sec-
ond strategy is a push for redefining the roles of researcher, clinician 
and developer alike as morally responsible not only for ensuring that 
adequate protection and safeguards are in place but also for convey-
ing their importance to the public in accessible ways105,106,111 while 
taking into account that public understandings of cybersecurity84 
and attitudes towards data sharing are diverse.83,85 Public engage-
ment in professional education is another important future avenue 
towards improving the safety and acceptability of new AI- assisted 
practices.63,164,165

4.3 | Public engagement in the planning, 
development, implementation, evaluation and 
diffusion of AI technologies

4.3.1 | New contexts and opportunities for PPI

There is strong preliminary evidence that data- intensive technolo-
gies can enhance PPI in research and caregiving. For example, pub-
lic engagement in clinical research is being facilitated by the rapid 
transition to Internet- based trials.166 Multiple studies reported that 
data collection and analysis techniques could enable patients to take 
an active role in their care through self- monitoring,62,78,84,152,167 to 
contribute experiential insights into service- orientated research,63 
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to maintain motivation and adherence to treatment,97,168 or to facili-
tate engagement with clinicians, other patients, or friends and fam-
ily.59,72,106 The development of creative digital approaches includes 
the following: online communities, digitization and redesign of psy-
chology interventions, biometrics and data- driven approaches, crea-
tive sharing of stories, symbolic engagements, and creative offerings 
of comfort and encouragements of self- care.169

As such, data- intensive technologies offer new possibilities for 
relationship- based involvement (eg based on a patient's support net-
work), especially for people with severe psychiatric disorders where 
good outcomes often entail the involvement of informal caregiv-
ers.75,118 However, in the clinical context, carers may feel separated and 
distanced from the technical aspects of data gathering and analysis.

Data- intensive technologies could break new ground in PPI for 
service design and quality improvement, for example as media for 
relaying real- time feedback on service quality77 and patient- reported 
outcomes (PRO),170 or for engaging underserved populations who 
are less likely to engage with specific services for sustained periods 
of time.73,93,146

Co- design of virtual reality (VR) scenarios with young people 
shows promise,171 but little is known about the safety of implement-
ing immersive VR technologies in sensitive settings.172 It is known that 
patient engagement in such technologies is negatively affected by 
poorly designed features, bugs and didactic information giving.104,173 
Other needs depend upon the type of user, for example those with 
severe insomnia101 or people who are homeless,174 and the practical/
annoyance issues of using technologies. Wearable technologies tend 
to address a specific use case/health area, such as bedwetting175; 
however, this could result in non- scalable and 'silo' solutions.176

Despite multiple examples of co- design of mental health tech-
nologies (mostly apps or Web- based information) with children and 
young people,67,177- 180 future work will need to consider diversity in 
the user group, for example children experiencing psychosis.181

4.3.2 | Public awareness, preference and choice

The sheer diversity of data- driven solutions to mental health drasti-
cally expands the available choices patients and the public face about 
whether to engage with such technologies or become involved in 
their design and implementation. Digital technologies could make it 
easier for some patients and broader publics to be involved in self- 
care, caregiving, research and service design remotely and at flex-
ible times. At the same time, other people might find themselves, or 
choose to be part of, a new minority of ‘others’ across a digital divide.

In one study, user design and testing of a Web- based portal for 
dementia showed users felt an increased sense of autonomy and 
found the portal to be user- friendly, helpful and efficient but felt that 
more information should be accessible.182 Moreover, data can be 
collected passively or through active user engagement (eg automati-
cally tracked UV exposure vs. user- inputted data on daily activities); 
various options can appeal for some patients and not others.62,183 
Clinicians prefer some technologies as opposed to others,59,72,78,103 

depending on features, functionalities or approaches. This has im-
plications for involvement choices as some patients could be more 
likely to get involved in design of game- based approaches,184 real- 
world stories or problem- solving tasks.73 Nevertheless, technologies 
can and should be adaptable to variability in individual prefer-
ences.65,66,185 and cultural contexts of use.73,104,186

4.3.3 | Patient and public trust

Patient trust is a major concern throughout the literature,187 not 
least because negative past experiences of care and fears of self- 
disclosure and stigma have been known to fray service users' trust in 
mental health- care providers.59,95 Interestingly, chatbots and anony-
mous digital reporting have been found to increase patients' willing-
ness to disclose sensitive information about their mental health.77,95 
Patients have even suggested that professional training makes 
greater use of virtual reality spaces to see things from the patient's 
perspective.188

Other studies caution that data- intensive technologies may 
complicate relationships and information sharing.26,152,189 The 
health- care provider, be they a person, avatar or computer program, 
requires good interpersonal competencies to build a working re-
lationship ‘bond’ with the client190 and to inspire feelings of fond-
ness,191 privacy, security83- 85,160,192 and responsiveness.193

5  | DISCUSSION

AI technologies are being used to tackle many mental health challenges, 
including meeting service demand,194 supporting service improve-
ment, improving access to clinicians, integrating care and support net-
works and eliciting feedback about services.195 A data- rich AI- assisted 
health environment holds great promise as a means to overcome en-
during points of weakness in contemporary PPI initiatives, such that 
PPI can become more inclusive, wider reaching and accessible. Figure 3 
illustrates the interrelationships between the themes of our results to 
provide an overview of an agenda for the future development of PPI in 
AI technologies for mental health described below.

5.1 | Four principles for design justice in AI

5.1.1 | Meaningful and authentic public engagement 
in all areas of AI technologies can be supported and 
guided by the core principle that such technologies 
should sustain, heal, connect and empower people and 
communities

Design of AI technologies for mental health can be widened from a 
focus on addressing a problem of service demand, towards improv-
ing quality and safety, and protecting holistic well- being from the 
perspective of diverse patients and healthy people. By developing 
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inclusion frameworks that engage patients and healthy people, in-
novative AI technologies for mental health can be centred on the 
voices of those who are directly affected by the outcomes of the 
design process.17,196- 198 Practically or figuratively, putting digital in-
telligence into the hands of the person could enable them to take 
more control of their own health and well- being. There is a need 
to encourage cultures of technology development that actively and 
ambitiously engage with people who are affected by the outcomes 
of such work— including groups of the public who stand to experi-
ence the worst effects or miss out on the benefits of technological 
innovations.

5.1.2 | Substantial ethical concerns, such as 
inequalities, cultural and population biases, safety, 
acceptability and broader socio- political issues, 
could be better understood and moderated if design 
focused on the concerns of the community over the 
intentions of the designer

The case for public engagement is more complex in relation to those 
design processes that do not formally lie within the publicly funded 

sphere,199,200 for example social media giants and technology de-
signers who sell directly to the public. In practical terms, develop-
ing PPI in such territory means connecting communities of practice 
around issues, mobilizing the knowledge and expertise that exists in 
both public and private sectors, and finding avenues to incentivize 
and value PPI through existing regulatory, governance and public ac-
countability structures.90

5.1.3 | AI technologies need to emerge from an 
accountable, accessible and collaborative process 
that describes how patients and the public have 
been involved

The literature reviewed here supports a call to approach the design 
of data- intensive technologies as an ethical and political issue, as op-
posed to strictly technical.6,7,10,13,201,202 There is a need to examine 
and challenge current power asymmetries (access to funding and 
networking, for example) in processes of designing AI technologies 
that will affect patients and the public, not just in the use or ap-
plication of those technologies. PPI should play a central role in ad-
dressing the relative lack of guidelines for design and best practice in 

F I G U R E  3   PPI in the conception and transition to AI- assisted mental health care
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AI- assisted care56,85,107,117,160 if data- rich care tools are to be trusted 
as both effective and fair.26,111,116,161

5.1.4 | AI developers and their designs can be 
informed by, and contribute to, shared knowledge in 
design and tools to support design justice

This is particularly important in relation to building shared knowl-
edge about new contexts and opportunities for formal PPI, under-
standing the level of public awareness, preferences and choice, and 
tackling issues of trust and power/privilege between different actors 
in the system. Given that a lack of transparency about patient data 
remains a major concern for UK mental health activists,80 collective 
data ownership arrangements203 and open dialogues about the role 
of patient and public work in the production and interpretation of 
data21,170 could help to build trust and willingness to engage in the 
design of AI- assisted mental health care.

These principles offer some needed guidance about the public's 
role in imagining new uses of AI and creating the types of tech-
nologies that patients and the public need and want. PPI offers 
some way to counter the hegemony of commercial applications 
of AI and to create a more inclusive future through collaborative 
design. Further research is needed to explore how collaborative 
design can embed diverse values and socio- cultural conceptions of 
human behaviour into digital machines. We have not addressed the 
issue of how appropriate inclusion frameworks can be developed at 
different levels of technology decision making and design or how 
commitment to these principles can be secured. The headline mes-
sage of the UK 2019 State of the Nation Survey on accelerating AI 
in health and care was ‘Ground AI in ‘problems’ as expressed by 
the users of the health system’. From our analysis, we argue that 
this message needs to now include the fact that in some cases, the 
problem might be the AI.

6  | CONCLUSION

The new data- rich digital era creates multiple ethical issues and op-
portunities for public engagement in health and for development of 
formalized PPI in the design of AI- assisted health care. Within the 
various bodies of research and innovation we have examined, we 
have found that patients and clinicians are generally in favour of 
data- driven approaches to mental health as mechanisms for produc-
ing and mobilizing knowledge on the lived experience of patients 
outside clinical settings. Further research is needed to understand 
modes of public engagement in the different socio- political, clinical 
and lived contexts of use of AI technologies, to examine the eth-
ics of AI- assisted health care and to develop new methods of PPI at 
every stage, from concept design to the final review of technologies 
in practice. PPI is a necessity for aligning advances in AI with egali-
tarian goals of equality, diversity and inclusion.
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