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Background: Patient engagement is increasingly considered to be an important element in the treatment of brain disorders to optimise 
outcomes for patients, society, and healthcare systems. Nonetheless, scientific research examining methodologies to engage patients 
with brain diseases in Research and Innovation (R&I) is scarce.
Aim: To review existing scientific evidence regarding the engagement of patients with brain disorders in research and innovation.
Methods: Studies were retrieved from several bibliographic databases (publication date between January 2016 and April 2019) with 
pre-specified selection criteria.
Results: In total, 49 articles were identified as meeting the inclusion criteria and were reviewed systematically. Results showed that 
there is limited evidence available on the impact and (cost-) effectiveness of patient engagement in (brain) research and innovation. 
Most published studies are protocols, guidelines, and discussion articles for patient engagement in health research and innovation. 
Overall, there exists a general consensus to engage patients in every step of the research procedure. Relevant evidence identified 
includes principles of engagement, definitions of stakeholder types, key considerations for planning, conducting and disseminating 
engaged research, potential engagement activities, and examples of promising practices.
Discussion: Findings are inconclusive due to methodological differences. Comparison between studies was difficult due to differ
ences in patients, form of engagements, and total duration of engagement of patients. Experiences of patient engagement mainly 
concern adherence to medical treatments or participation of “expert patients” in clinical trials, but very rarely the governance of R&I 
according to the dictates of Responsible Research and Innovation (RRI). More structuralized, well-conducted and comparable 
Randomized Controlled Trials (RCTs) are needed to be able to make evidence-based recommendations on how to increase effective 
patient engagement in research and innovation and assess the impact and (cost)-effectiveness.
Keywords: systematic review, patient engagement, responsible research and innovation, brain disorders, patient reported outcomes

Introduction
Patient engagement can be described as actions that patients must conduct to obtain the greatest benefit from the 
healthcare services available to them.1 Scholars worldwide agree on the urgency of engaging patients in their care in 
order to achieve a more sustainable management of the healthcare system2,3 also in mental health research.4,5 To make it 
more targeted and effectively, Graffigna et al6 have promoted and disseminated an Italian Consensus Conference on 
Patient Engagement (ICCPE), in order to set the basis for drafting recommendations for the provision of effective patient 
engagement interventions and research. Reliance on the patient’s knowledge, skills and motivation to access the acquired 
benefits through the advances in medicine, technology and healthcare services are increasingly necessary in order to 
improve the outcomes of the health interventions.6

As Graffigna et al6 formulated, this contributes to a wide “system” inertia - one that is really difficult to be overcome - 
and puts the research field at risk for any forms of innovation, although studies have come up with a framework for 
advancing the reporting of patient engagement in research projects.7 In general, the level of patient engagement is largely 
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influenced by institutional ideologies, professional attitudes and the readiness of patients to accept new and engaging 
roles.8 The level of patient engagement is also influenced by the status and acceptance of the disease; Graffigna et al9 

have developed a model to understand this level of acceptance. Within this context, patient engagement is vital in the 
treatment of brain diseases in order to optimise health outcomes for patients, society, and healthcare systems.10 Current 
advances in medicine, technology and healthcare services offer promises of longevity and improved quality of life.11–14 

More specifically, advances in digital technology has the potential to transform mental healthcare by connecting patients, 
services and health data in new and efficient ways that could lead to more tailored and personalized health interventions. 
As a consequence, these interventions will be more (cost-) effective than traditional forms of health interventions.5,12,15,16 

For example, digital and mobile applications can offer patients greater access to information and services and enhance 
clinical management and early intervention through access and usage of real-time patient data.12

In addition, recent studies have shown that key characteristics of big data and how medical and health informatics, 
translational bioinformatics, sensor informatics, and imaging informatics can expand our knowledge to test for new 
hypotheses about brain diseases management, from diagnosis to prevention to personalized treatment.12,17 However, 
substantial gaps still exist in the evidence base underlying the adoption and usage of these new technologies. Zafra- 
Tanaka et al18 recently showed that clinical practice guidelines should follow adequate methodologies using an evidence- 
bases approach to provide reliable and valid recommendations, but most evaluated clinical practice guidelines did not 
take into account the patient’s viewpoints and did not clearly formulate the process used to reach the recommendations. 
The same applies for the development of Patient Reported Outcomes (PRO) that have not been developed by taking into 
consideration the patient “voice”.19,20

In order to make effective use of new health-related technological developments, it is essential to involve and engage all 
stakeholders continuously in developing and testing potential solutions and clinical guidelines, and working in 
a multidisciplinary way with all stakeholders to ensure that people with brain diseases are included in shared decision- 
making and disease management.21,22 Moreover, patient engagement has been labelled as the ‘blockbuster drug of the 
century’23 for upcoming and rapidly developing methodologies like health information technology24 and personal health 
records.17,25 Rationales for patient engagement in developing clinical guidelines include recognizing patients as expert in their 
experience and perception of the disease, with important contributions, thereby empowering them in well-informed healthcare 
decisions and respecting the rights of citizens in healthcare policy. Current goals and recommendations for brain research are 
to follow more patient-centred, trustworthy and effective guidelines in future research that lead to improved implementation 
and quality of care.26

As a first step to overcome this wide “system” inertia in brain research and innovation (R&I), an overview of the 
existing literature is needed. Therefore, we conducted a systematic review to examine patient engagement in R&I, with 
the aim of making evidence-based recommendations about the use of patient engagement in future research in brain 
diseases.

Methods
For the current systematic review, the following bibliographic databases were searched: PubMed, Cochrane Library, 
PsychInfo and EMBASE. The bibliographic search was conducted in March 2019 and was restricted to peer- 
reviewed papers or dissertations written in English between 2016 and 2019, because this was part of a larger project 
(MULTI-ACT, www.multiact.eu)72,73 that focused on studies conducted in this timeframe. Additional papers were 
identified by manually searching the reference lists of the retrieved articles and previous systematic reviews.

The search strategy that was used was conducted with three different levels. At the first level, the following search 
words were used:

Patient engagement, patient participation, patient involvement, patient support, patient co-creation, patient empowerment, 
patient consultation, patient decision making. 

At level 2, the following search words were used: “research, research and development, research and innovation”. At 
level 3, the following search words were used: “guideline, protocol, practice guideline, recommendations, practices, and 
best practices”.
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Two independent reviewers (FF and AT) conducted the search and screened the search results looking for studies that 
were considered eligible according to the information provided in the abstracts. Disagreements between reviewers were 
resolved by consensus.

Inclusion Criteria
The inclusion criteria were studies that reported on patient engagement or participation in research and innovation 
or responsible research. Furthermore, we were specially looking for studies reporting patients with brain diseases. 
For the search strings used, no studies were published focusing only on patients with brain diseases or related to 
brain research specificly, therefore we included also studies reporting patient engagement in health in general in 
order to be able to compare different studies with each other and make comparisons between different disease 
areas. Furthermore, we conducted forward and backward searching strategies by reading the references in the 
included studies in order to be sure we did not miss any relevant articles. These articles were included by 
additional manual search. In total, 49 articles that met the inclusion criteria were included in the narrative 
synthesis (see Figure 1).

Results
We categorized the results of the literature review based on the main focus of the studies. First, we will discuss the 
methods and steps of engagement that have been implemented and conducted by researchers in order to better understand 
how patient engagement exactly is established. Second, we will describe the best practices, barriers and 

Figure 1 PRISMA Flow diagram of selection of papers. 
Notes: PRISMA figure adapted from Liberati A, Altman D, Tetzlaff J, et al. The PRISMA statement for reporting systematic reviews and meta-analyses of studies that evaluate 
health care interventions: explanation and elaboration. Journal of clinical epidemiology. 2009;62(10). Creative Commons.27
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recommendations of patient engagement as lessons learned. Third, we will show the outcomes of studies on the impact 
and return on investment of patient engagement in R&I. Finally, we will show the metrics that have been developed to 
evaluate the impact/return on investment of patient engagement in R&I.

Methods and Steps of Engagement
Engaging patients, caregivers, and other healthcare stakeholders as associates in every step of the research process has 
been discussed widely in the literature as key to effective patient engagement. Including all stakeholders in planning, 
conducting, and disseminating research is found to be a promising way to improve clinical decision-making and 
outcomes.28 Many researchers, patients, and stakeholders, however, lack clarity about when and how to engage as 
partners within the clinical research process. Most studies that were found discussed their experiences of patient 
engagement and developed a framework for future research on how to involve patients in research and innovation.

One of them is the Patient-Centred Outcomes Research Institute Engagement Rubric (Rubric) developed by the 
Patient-centred Outcomes Research Institute (PCORI).28 The Rubric provides a framework for operationalising the 
integration of patient engagement and other stakeholders in all phases of research. Importantly, it includes principles of 
engagement, definitions of stakeholder types, key considerations for planning, conducting and disseminating engaged 
research, potential engagement activities, and examples of promising practices from PCORI-funded projects. For 
example, there was a study conducted for stroke survivors, whereby the participants identified the number of days living 
at home and not in an institution or the hospital as an important outcome to measure. In addition, the neurology study, 
whereby the research team (including patient partners) presented information about the study at a neurology patient 
advocacy conference and alerted those attending about when to expect the results of the study. Wilson et al29 showed that 
it is very important to include patients in the selection and development of outcome assessments for medical product 
development, and therefore developed a framework for future studies.29

More specific and related to brain research, Rae-grant et al30 discussed in their practice guideline recommendations that 
patients should be involved more in the research and innovation for disease-modifying therapies for adults with multiple 
sclerosis (MS). The MS in the 21st Century Steering Group has been set out to foster patient engagement through a series of 
open-forum joint workshops.31 In order to increase patient engagement in research and innovation, they conducted two 
workshops with a diverse pool of important stakeholders in MS care, including neurologists, an MS nurse, a health economic 
specialist, a patient group representative, a neuro-rehabilitation specialist and a neuropsychologist.31 These workshops have 
shown that seven overall principles should support research and treatment of MS.

These principles include personalized care, patient engagement, commitment to research, regulatory body education 
and reimbursement issues, new endpoints in clinical trials, more therapy options, and MS centres of excellence. The 
action with regard to patient engagement in MS is devised on a set of themes.31 These cover: 1) setting and facilitating 
engagement education and confidence-building; 2) increasing the importance placed on quality of life and patient 
concerns through patient-reported outcomes; 3) providing credible sources of accurate information; 4) encouraging 
treatment adherence through engagement; and 5) empowering through the provision of sense of responsibility.

Köpke et al32 showed the importance of including MS-patients in the formulation of guideline questions, using 
mixed-methods (international online survey in eight countries, after pilot-testing debriefing on patients, and organizing 
focus group meetings among MS patients and their caregivers). The involvement was resource -and time- intensive, but 
at the same time very rewarding because it was the key for the formulation of 10 guidelines questions and for the 
identification of patient-relevant outcomes. Morby et al33 consulted people living with dementia and care partners to 
design an accessible Delphi survey to facilitate participation in core outcomes set development. The authors performed 
several steps. Firstly, they conducted face-to-face sessions to facilitate the development of a scale, and subsequently 
translated the 54 outcome areas into “accessible statements” for a two-round Delphi survey administered to five 
stakeholder groups (people living with dementia, care partners, health and social care professionals, policy-makers, 
and researchers). Finally, these steps led to the eventual delivery of a Delphi survey.

In addition, Murtagh et al34 showed in their ECOUTER-methodology for stakeholder engagement in translational research 
that characteristics such as flexibility, adaptability and openness are important elements for successful stakeholder engage
ment. ECOUTER uses mind-mapping techniques to open up engagement, both iteratively and organically. It aims to balance 
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the breadth, accessibility and user-determination of the scope of engagement. The ECOUTER-methodology comprises four 
different stages; (1) engagement and knowledge exchange, (2) analysis of mindmap contributions, (3) development of 
a conceptual schema, and (4) feedback, refinement and development of recommendations.

Jennings et al35 conducted a critical literature review on patient and public involvement (PPI) in research to develop 
a methodology for involving PPI researchers in collaboratively analysing qualitative mental health research data with 
academic researchers. After piloting and refining the methodology, a best practice framework for collaborative data 
analysis of qualitative mental health research was created on the basis of the evidence gathered on successful involve
ment. The authors have shown that four collaborative data analysis approaches can be identified, namely: (1) consulta
tion, (2) development, (3) application and (4) development and application of a coding framework. The collaborative data 
analysis is co-produced, realistic regarding time and resources, and demands of the process are manageable for patient 
and public involved researchers. In addition, group expectations and dynamics are effectively managed. This study shows 
the importance of developing a typology of approaches to collaboratively analysis of qualitative data in mental health 
research, and of identifying from available evidence the characteristics of successful involvement.

Adams et al36 developed the “Steps Model”, which is a practical tool for engaging communities to improve health- 
related outcomes and uses different steps to show that all parties must remain sensitive to one another’s needs. The model 
further emphasises the importance of maintaining the willingness to go down steps along the way and to rebuild the 
partnership if necessary. The tool shows that in order to build trust over time, it is necessary to develop and communicate 
about mutually beneficial outcomes and construct clear metrics for assessing impact.

Armstrong et al21 propose a ten-step framework outlining steps and options to increase patient engagement in clinical 
practice guideline development. At the developer level, patients can assist in topic nomination (step 1), topic prioritiza
tion (step 2), and guideline development group selection (step 3). Within the specific guideline projects, patients’ options 
may be better incorporated when framing the question (step 4), creating an analytic framework and research plan (step 5), 
conducting the systematic review and conclusion formation (step 6), development of recommendations (step 7), and 
dissemination and implementation (step 8). At the end of the process, patients can once more be engaged at the developer 
level by helping determine when guidelines need an update (step 9) and evaluate the developer’s approach to patient 
engagement (step 10).

Best Practices, Barriers and Recommendations
Clorafi24 showed that there are numerous initiatives underway to use health information technology to support patient 
engagement. However, the use of health information technology and other factors such as health literacy may be 
significant barriers to actually engage older adults. Methods to motivate patient engagement in research and innovation 
as reported in some of the studies include financial incentives. In particular, millennials consider themselves to be 
immune to poor health and underestimate the potential of developing health problems, such as brain diseases, and 
therefore less likely to adopt and use personal health records technologies.37 Arauwou38 showed that modifying older 
adult’s perceptions to use a patient portal for engagement in their healthcare is important.

Strategies include the provision of adequate training to help them explore the capabilities of a patient portal in monitoring 
health; receiving support of caregivers at healthcare facilities to use their influence to interact and help older adults to navigate 
through a patient portal; and receiving caregivers´ and physicians´ support to develop frequent correspondence with older 
adults through the patient portal. In similar strands, Gabel et al39 show that glioma patients should be involved in developing 
health-related quality of life outcomes to improve the metrics for future use in larger clinical research and clinical trial settings. 
Robillard et al40 in turn claim that patient engagement and research ethics collide and that bridging the gap between 
researchers and patients calls for reforms of current standards in dementia research.

Furthermore, Blackwell et al41 have shown that experience-based co-design is a useful approach for encouraging 
collaborative working between vulnerable patients, family and staff in complex healthcare environments, as in the case of 
patients with brain diseases. Grant et al42 analysed the practical considerations for using online methods to engage 
patients in the development of guidelines and found that online methods can facilitate greater openness and honesty by 
patients. They further support an adequate reflection of the diversity of patients´ views, which in turn improves the utility 
of clinical practice guidelines. Challenges include the fact that using online methods require extra skills, time and certain 
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types of resources that may be needed for patient engagement. Ghisoni et al4 held a one-day workshop named “Getting 
involved in research: priority setting” to establish ideas and suggestions for research priorities from people who have 
experience of mental health services and found it was an efficient way to involve patients to a larger extent.

Nguyen et al43 argue that it is important to engage youth and families in research, in all the steps that need to be 
conducted. In addition, patients should be (1) involved in all aspects relate to designing the proposals, including the 
development of meaningful questions, (2) involved in co-production of the process to be used during and throughout the 
project, (3) named as investigators and members of the leadership team, (4) engaged in the analysis and interpretation of 
findings, (5) engaged in the dissemination of findings and results through reports, articles, presentation, and potentially as 
co-authors. When working with people with disabilities, it is important to provide clarity about roles, power, and 
authority to ensure all member’s contributions are equally valued while expectations are managed adequately. In 
addition, an environment of co-learning, trust, respect, reciprocity and shared decision-making should be created.43

Baines and de Bere44 have assessed the active involvement of patients and the public through an extensive systematic 
review and identified nine principles covering areas such as health and social care services, research, education and 
regulation across medicine, dentistry and nursing. They found that (1) working in equal partnership and (2) sharing 
information achieved the highest consensus rate by experts that reviewed the literature. This was followed by (3) 
communication and information provision (4) listening, assessing and responding (5) supporting and preparation, and (6) 
acknowledgement, reward and value for everyone involved. Lastly, it involves the (7) accommodation of individual and 
collective needs, (8) evaluation and (9) a tailored working-together approach as important principles that should be taken 
into account when considering patient and public engagement in health and social care services, research, education and 
regulation across medicine, dentistry and nursing.

Also, Simblett et al45 conducted a systematic review and show that there are different barriers and facilitators to 
engage patients with remote measurement technologies to manage their health. The review reveals that health status, 
perceived utility and value, motivation, convenience and accessibility, and usability are among the most commonly 
mentioned factors that explain usage of remote measurement technologies.

Rashid et al46 discussed that improving the recruitment of guideline group chairs, widening evidence reviews to 
include patient preference studies, adapting guidance presentation to highlight patient preferences points and providing 
clearer instructions on how patient organisation can submit their intelligence in research and innovations are emerging 
proposals that may help overcome barriers experienced by patients to further enhance patient and public involvement in 
their processes. One example is the study protocol by Samalin et al47 that will examine the efficacy of shared decision- 
making on treatment adherence of patients with bipolar disorder. To engage the community in research, Sand et al48 

propose a “dyad” model, whereby a patient and a primary care provider collaborate to learn about and engage in 
primary care, primary care research, grant review, proposal development and advocacy. In addition, a series of 
educational trainings were held during the study in conjunction with national primary care conferences, international 
webinars and local symposia. Smith et al49 found that developing patient education material using a participatory 
design methodology, together with patients, clinicians, researchers and designers working as co-designers following 
a structured process map, is most productive and in line with a person-centred care philosophy, with a strong focus on 
partnership and equality.

Van der Weijden et al50 conducted a 12-month development and consensus study to develop patient-directed knowl
edge tools related to clinical practice guidelines. They showed that an 8-step guidance was needed to reach consensus. 
The authors describe minimal criteria for (1) the team composition, (2) setting the scope, (3) identifying needs, (4) the 
content and format, (5) testing the draft, (6) finalizing and approval, (7) dissemination and application, and lastly, (8) 
ownership and revision. Archambault et al51 recommends that to increase patient engagement in patient-oriented 
emergency medicine research, they need to have an overarching positive recommendation to support the patient 
engagement. The authors propose seven policy-level recommendations for the association of emergency physicians to 
support the creation of a national patient council with the aim to develop, adopt and adapt training material, guidelines, 
and tools for patient engagement, and to support increased patient engagement in emergency medicine research. Lastly, 
they provide nine pragmatic recommendations about engaging patients in the preparatory, execution, and translational 
phases of emergency medicine research.
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As for translational research in biomedical research, Boenink et al52 suggest that patients should be enabled to (1) put 
forward their experiential knowledge, (2) develop a rich view of what an envisioned innovation might look like and to (3) 
connect their experiential knowledge with the envisioned innovation. The authors have therefore developed a method 
called “Voice of patients”, which is successful in mobilizing patients’ experiential knowledge, stimulating their imagin
aries of the innovation under the discussion and to some extent, also in connecting these two. It is argued, however, that 
because scientists and patients frequently presuppose that patients first need is to be educated before any meaningful 
communication about research is possible, patients become “pseudo-professionals”, which goes against the major reason 
to involve patients in research: to harvest and use their experiential knowledge. Meaningful patient involvement therefore 
requires that the difference between scientific and clinical expertise, and patients’ experiential knowledge is acknowl
edged and made productive, instead of erased.53

Burke et al54 found that the presence of active medical conditions in the hospital that made decision-making difficult, 
prior experiences with hospital readmission, relative level of caregiver support, and pressure to make a decision quickly 
were important contextual themes in a qualitative study evaluating patient decision-making regarding post-acute care.

Health participants valued the perspective that patient and public involvement could bring in mental health and 
learning disabilities research, as shown in the study by Paul and Holt,55 but indications of frustration with tokenistic 
approaches to the additional involvement work was also found. In addition, the authors identified cultural and attitudinal 
barriers to integrate patient and public involvement across the full research process.

Graffigna et al6 show that the therapy for promoting effective patient engagement is first to fertilize a patient 
engagement ecosystem. It reveals that a holistic and complex approach is needed to solve underlying causes to engage 
patients and the public in research in healthcare. In addition, patient engagement measurement should be a routine.

Validated measures of patient engagement can fulfil several purposes, as they may constitute a powerful commu
nication and advocacy tool to give a voice to patients and their families. Eventually, it is the only way to ensure 
personalization of intervention and the incorporation of patients and family caregivers’ perspectives in the design of 
research and innovations. Also clinicians and researchers must be engaged, actively share and discuss scientific literature, 
seminars, workshops, conferences. In that regard, continuing and distance education are fundamental tools with which to 
make patient engagement a shared goal of clinicians and researchers, rather than being a prescription to comply with. 
Lastly, it benefits from the family caregiver boost. Partnering with the caregivers and the family will be an important step 
towards increasing and ensuring the most effective patient engagement in research.

Last but not least, the European Patients Academy on Therapeutic Innovation (EUPATI)56 has developed guidelines 
on patient involvement in research and development.57 EUPATI has set up structures to develop and disseminate 
accessible, well-structured, comprehensive, scientifically reliable, and user-friendly educational material for patients on 
the process of medicines research and development. They argue that once armed with a deeper and better understanding 
of patients, patient experts, and patient advocates, it will be easier to work more effectively with the relevant authorities, 
healthcare professionals and industry. This in turn will positively affect medicine development processes, benefitting 
patients and society. The qualitative secondary analysis conducted by Hamilton et al58 using in-depth interviews with 
patient research partners revealed that patients experience the collaboration and work with researchers generally as 
positive. Eight themes emerged to be important for patients: (1) procedural requirements, (2) convenience, (3) contribu
tion, (4) support, (5) team interaction, (6) research environment, (7) feel valued, and (8) benefits. Linking these themes 
together formed a conceptual framework, called PEIR, that can help explain the phenomenon of meaningful patient 
engagement research.

Specific Age Groups
The literature reveals some important insights as concerns specific age groups. For example, Clorafi24 showed that older adults 
need to have a positive relationship with the provider meeting the patient’s needs, and the distribution of a meaningful 
summary at the end of the provider visit in order to have clear take-away messages. Menichetti et al59 examined the design, 
development and optimization of a theoretically driven intervention program (PHEinAction) to increase patient engagement in 
older chronic populations, and showed that it is important to consider emotional, psychological, and behavioral processes to 
support patient engagement among older patients. In addition, Persson et al60 showed that involving children and adolescents 
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in mental health treatment in outpatient and community mental health clinics in Sweden is evaluated as positive and negative. 
Young people’s recommendations for improving practice in mental healthcare was categorized as improving the (1) 
accessibility, (2) being heard and seen, and (3) the usefulness of sessions.

Akubuiro37 advocates that increasing the awareness associated with benefits of usage of new technologies and policy 
directives that establishes technological requirements are recommended initiatives to motivate millennials to participate. 
Another example is the study by Heffernan et al61 who show that a youth-adult partnership model in youth mental health 
systems research, the McCain Youth-Adult Partnerships (Y-APs) initiative, can be used to engage youth in decisions that 
affect them in a way that draws on their unique skills and expertise. Flexible engagement, multifaceted mentorship, 
reciprocal learning and authentic decision-making have led to successful partnerships providing multiple opportunities 
for growth for all those involved.

Systematic Reviews on Impact and Return on Investment of Patient Engagement in R&I
Limited studies have reported on the impact or return on investment of patient engagement in research and innovation. As 
put forward by Jennings et al,35 future research should develop a standardized measure of collaborative research impact and 
(cost-)effectiveness, and conduct patient and public involvement in research to evaluate the impact. For patient with 
rheumatology, Hamilton et al7 have developed a framework for advancing the reporting of patient engagement, based on 30 
publications related to patient engagement in this line of research. Three main categories that were developed include: (1) 
Who (Who engages in the research, who are the patient research partners?), (2) How (How do these patients/caregivers 
engage in research?), and (3) When (When during a research project do these patients/caregivers engage?). These categories 
should be considered to be reported in order to have a better idea about the effectiveness and impact of patient engagement 
in research.

In a systematic review conducted by Evans et al62 on the extent, quality and impact of patient and public involvement 
in antimicrobial drug development research, only one relevant protocol paper published between 1996 and 2016 was 
identified. Despite strong policy guidance encouraging patient and public involvement at international and national 
levels, and anecdotal accounts of patient engagement taking place, evidence for the extent, quality and impact of patient 
and public involvement continues to be very scarce.

Most studies have described the importance of patient engagement and how this can be achieved, and what could be 
the outcomes, but the impact or return on investment has only seldomly been studied.35 For example, meaningful patient 
engagement in the development of medicines during the life cycle of a product requires active participation of all 
stakeholders and a clear understanding of respective expectations.63 Despite its importance, Boudes et al63 show that no 
stakeholder has a clear view on how to engage with patients in a meaningful way. The authors raise attention to the fact 
that there are educational gaps, and consider structure and guidance for patient engagement as highly needed. Effective 
collaboration requires consensus on roles, responsibilities and expectations to synergize efforts to deliver meaningful 
patient engagement in research and innovation and medicines life cycle.

As Pushparajah64 explains, while all stakeholders agree on the fact that patient perspectives should be taken into account in 
the research and innovation of therapies, interventions and medicines, the lack of standardized best practices and metrics has 
made it challenging to achieve consistency and measure success in patient engagement. The Union Chimique Belge (UCB) 
has therefore developed an internal model for patient group engagement, incorporating four key principles that are essential 
elements for effective collaborations based on shared ambition, transparency, accountability, and respect.

Metrics to Evaluate the Impact/ Return on Investment of Patient Engagement in R&I
In the reviewed studies, the most mentioned metric to evaluate the impact and return on investment of patient 
engagement in research and innovation is recognizing patients as experts with important contributions, thereby empow
ering them in well-informed healthcare decisions and respecting the rights of citizens in healthcare policy. Furthermore, 
the goal that most of the guidelines, recommendations and discussions include is the development of more patient- 
centred, trustworthy and effective guidelines that lead to improved implementation and quality of care.

For example, Kristensen et al65 showed that patient-reported outcome measures were included in the treatment of 
patients diagnosed with depression and schizophrenia using an iterative co-creation process between patients and 
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healthcare professionals. Zhang et al66 followed the Grading of Recommendations Assessment, Development and 
Evaluation (GRADE) approach to integrate patient values and preferences in healthcare decision-making of practice 
guideline development. The GRADE “Evidence-to-Decision framework” that was developed provides an empirical 
strategy to find and incorporate values and preferences in guidelines by performing systematic reviews and eliciting 
information from guidelines panel members and patient representatives. However, there is a need for more well- 
conducted research in order to be able to use evidence-based advice.

Adams et al36 have shown in their Steps-methodology that there are other metrics to assess impact of patient engagement in 
every step. In the first step (No engagement; 0–1 year), the metrics are initial contact/meetings, core partners identified, and 
community needs/goals identified. In the second step (Preliminary Engagement; 1–2 years), the metrics are partnership 
planned, and initial pilot work under way. In the third step (Initial Partnership; 2–4 years), the metrics are tangible products of 
collaboration (funding, data, training) realized, and community advisory board facilitating work. In the fourth step (Extended 
Partnership; >4 years), the metrics are extended academic services to students, increased capacity of community/employment 
in research, and increased connections to other investigators and potential projects. Finally, in step five (Full Partnership > 5 
years), the metrics are broad recognition of academic-community partnership, broader impact on community health, publica
tions, tenure, multiple shared grants, student training, and increased community funding.

Kreindler and Struthers67 developed a score-sheet for tangible effects of patient participation (STEPP) to assess the 
organizational impact of patient involvement. The items assess the magnitude of each recommendation or issue brought 
forward by patients, the extent of the organization’s response, and the apparent degree of patient influence on this 
response. The composite scores appeared to credibly reflect the degree of organizational impact and were associated with 
salient features of the involvement initiatives. Furthermore, participants described the STEPP as easy to use and useful 
for monitoring and accountability purposes. Ree et al68 conducted a systematic review to assess to what extend patient 
involvement is measured in patient centeredness scales for health professionals and found that there is a lack of patient 
centeredness scales focusing on direct and proactive involvement of patients in quality improvements. They argue that it 
would be useful to develop such instruments to further study the role of patient involvement in quality improvements in 
healthcare. They could also be used as important tools in quality improvement interventions.

Devonport et al69 showed that it is very important to assess the way you involve patients and the public in the 
development of health research. According to their study results, practitioners and researchers should first of all ensure 
clarity as concerns the patients’ and public involvement and resolve differences in aims and priorities through clear 
communication. Secondly, they should support relevant disclosure whilst managing risk and safety. At the same time, 
they should balance alongside the ethical principles of respecting patients’ autonomy and confidentiality. Thirdly, from 
the earliest planning phase onwards they should pay attention to relational dynamics, particularly perceived power and to 
the methods used to communicate as a means to minimize tacit mixed messages. Fourthly, they should create 
opportunities to share and establish difference as a valued component of the research process. Finally, practitioners 
and researchers should acknowledge constraints and limitations so these can be addressed in due time.

Patients can also be involved to develop recruitment strategies. In that regard, patients provide valuable insights when 
involved to optimize and target recruitment, for example to gain better insights into patient opinions for clinical trial 
information materials, to develop more user-friendly clinical trial websites, to define best time to recruit patients for 
patient-reported outcome measures, to develop clinical trial decision aids, and to develop the study brand to increase 
recruitment and retention (see also Jennings et al35 for an overview). Subsequently, patient and public engagement in 
developing methods or entire study designs can increase the probability for relevant research, population-specific 
sensitivity, validity and ethics of the method and the research designs.

Additionally, it can also serve to ensure relevant education and information that can help reduce health disparities, to develop 
guidelines on how to conduct research and to identify patient-important outcomes.32 None of the studies actually assessed the 
impact patient engagement had, conducted (cost-) effectiveness analyses, or tested if this was a valuable return on investment.

Discussion
With the increasing call for a patient engagement revolution, further tools need to be added to the mix to include patient 
engagement more actively in all different processes of research and innovation on brain-related diseases. The current 
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study showed results of a systematic review that aimed to examine patient engagement in research and innovation, 
predominantly investigating the literature on brain research, in order to make evidence-based recommendations about the 
use of patient engagement in future research in brain diseases. The healthcare industry is undergoing a paradigm shift 
from a traditional medical model with a fee-for-service payment system to an approach where patients are centric and 
dimensions such as quality of life are becoming more important.29 Patients are participating more actively in healthcare 
decisions-making that are related to their own health, concerning services that are based on patient-specific needs and 
preferences, but also on quality of healthcare provision, which is defined by patient outcome beyond pathophysiological 
measures to inform value-based reimbursement. In parallel, an increased emphasis on evaluating treatment benefit using 
patient-focused outcomes has arrived, but has not yet been investigated. Patient engagement can improve research and 
innovation by helping researchers select meaningful outcomes, increase social acceptability of studies, and design 
knowledge translation strategies that target patients’ needs.51 More specific, the Global Patient Reported Outcomes for 
Multiple Sclerosis (PROMS) Initiative20,70 is an international initiative led by the European Charcot Foundation and the 
Italian Multiple Sclerosis Society as leading agency on behalf of the MS Movement, that aims to meet the above gaps, 
not only in the Medicine Lifecycle area.20

As Domecq et al71 have clearly shown in their systematic review assessing patient engagement in research, there is 
a lack of research dedicated to identifying the best methods to achieve patient engagement although it is strictly needed. 
Patient engagement in healthcare research is likely to be feasible in many settings in brain-related research, but this 
engagement comes with a cost and can become tokenistic. Most included studies in the systematic review by Domecq 
et al71 have been conducted in the beginning of research (agenda setting and protocol development) and less commonly 
during the execution and translation of research.

In addition, Wilson et al29 identify threefold needs: Firstly, there is a need for clearly described, and evidence based, 
methods for guidance on how to engage patient and public in research and innovation initiatives in all the different steps 
of the full process. Secondly, there is a need for the development of minimum quality criteria for the development, 
content, and governance of patient engagement. Thirdly, clear methodologies to assess the impact and (cost-) effective
ness of patient engagement in research and innovation is needed (Wilson et al, 2018).29 The different reviewed studies 
clearly demonstrate that all levels in the process are important to involve patients, but also in the development of research 
focus, the development of research design, recruitment, data generation, data processing, and research dissemination.43

Next, clear and constructive communication, and professionally managing all stakeholders is very important. This 
includes communicating principles of engagement, definitions of stakeholder types, key considerations for planning, 
conducting and disseminating engaged research, potential engagement activities, and examples of promising practices. 
Adams et al36 argue that is very important to build trust over time, develop and communicate about mutually beneficial 
outcomes, and construct clear metrics for assessing impact. As the Step guidelines have shown, patient engagement is 
a long process, and is influenced by institutional ideologies, professional attitudes and patient readiness to accept new and 
engaging roles.8 Eventually, most studies experienced the involvement as resource and time intensive, but found it 
rewarding because it was the key for the formulation of the final guidelines.32

It’s important to note that most studies used the term “involvement” and only in the latest years the term patient 
“engagement” is receiving increasing attention within the health research field, as it reflects the collective aspiration to 
build a health research and care able to make patients and families active participants and co-producers of their health.

Menichetti et al59 mapped the use of different terms related to the process of giving patients a protagonist role in their 
own care and clarify the possible boundaries between terms that are often mixed (ie, patient engagement, patient 
activation, patient involvement, patient participation, patient adherence, patient empowerment and patient compliance). 
The definitions and the historical trend of all these terms showed the presence of specific characteristics and differences 
between apparently similar concepts. The indiscriminate use of all these terms reflects a lack of clarity of what 
researchers and healthcare systems need to do to achieve the important goal of making patients protagonists of their care.

The term patient engagement appears promising because it offers a broader systemic conceptualization of the 
patients’ role in research and healthcare.

In line with the MULTI-ACT model,72 patient engagement in research and care is intended as the implementation of 
a science developed with patients’ input to make patient engagement effective and meaningful for all the relevant stakeholders.
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In sum, evidence shows that involving and engaging patients in all different stages of the process of brain research 
and innovation is important to improve research and healthcare provision. In addition, professionally and constructively 
managing and communicating with patients about the expectancies of the involvement and engagement is necessary. 
Limited evidence is found for the effect and impact of patient involvement and engagement in research, specifically with 
view to brain-related research domains. Due to the important limitations of the included studies, firm conclusions based 
on this systematic review cannot be drawn. Future research should aim to conduct multi-center, large sample-sized, 
double-blinded and detailed randomization procedures, comparable control groups, and clearly stated impact measure
ments, to assess (cost-) effectiveness of patient involvement and engagement in brain research and innovation.

Conclusion
The literature review found that the majority of studies focus on discussing guidelines and recommendations for 
engaging patients in healthcare and/or clinical research process rather than engaging patients in the governance of 
wider research and innovation programs. However, much of the data on the actual involvement/engagement of patients in 
healthcare research analysed by this review has already been used and will be further used as a basis for developing 
innovative solutions to engage patients also in the governance of research and innovation. Building on the above gaps 
and challenges, the MULTI-ACT project73 offers a model to capture the experiential knowledge of patients and make it 
scientifically relevant for all the stakeholders,72,74 moving from a “patient centric” approach toward a “patient at the table 
and in a team with all the other stakeholders” one. A key MULTI-ACT driven innovation has been the adoption of an 
Engagement Coordination Team76 in charge of managing the engagement of the Multiple Sclerosis community and 
enabling the integration of the great diversity of the patient experiential knowledge in the activities of the initiative, 
ensuring an impact on what really matter to the people affected by the disease (the final beneficiary of research), and thus 
a return on engagement for all the Health stakeholders involved.
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