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A B S T R A C T   

Objective: Patient and public involvement (PPI) in health research is now well-established, whilst science, 
technology, engineering and mathematics (STEM) research has shifted from a focus on science communication 
alone to public engagement (PE) within its research processes. Despite frequently drawing on similar theoretical 
influences, and practical motivations, there is often a lack of dialogue between such settings meaning shared 
learning, practice and evidence from these two sectors are rarely pooled. 
Methods: In this article, we examine findings from a conceptual review of literature gathered between 1996 and 
2019. 
Results: Analyzing 142 peer-reviewed articles, we ascertain shared definitions and concepts in patient and public 
involvement and public engagement, identifying key differences and similarities. 
Conclusion: The literature we review supports the notion that, in terms of origins, there are two distinct tradi-
tions, one based in science communication and one based in what we describe as public involvement in shared 
decision-making. 
Innovation: We find evidence that the two traditions are converging but our work also calls for the need for 
further conversations between these two settings, which are exploring intersecting issues but from parallel 
pathways.   

1. Introduction 

Patient and public involvement (PPI) in health research is now well- 
established in many countries globally [1], whilst in parallel science, 
technology, engineering and mathematics (STEM) research has shifted 
from a focus on science communication alone to public engagement (PE) 
within its research processes. Despite frequently drawing on similar 
theoretical influences, and practical motivations [2], there is often a lack 
of dialogue between such settings meaning shared learning, practice and 
evidence from these two sectors are rarely pooled. In addition, public 
engagement and public involvement are often seen to be distinct com-
ponents in health settings, siloed in regards to funding, with public 
engagement most commonly associated to raising awareness of research 
versus active involvement and partnership in it [2], although this is 

changing as demonstrated by the growing use of the term Patient and 
Public Involvement and Engagement (PPIE). With so called ‘wicked 
problems’, like aging populations, climate change, and pandemics, often 
incorporating social system challenges that combine both science and 
health issues, [3,4], understanding such contexts together is vital. 

Both settings, PPI in health research and PE in STEM research share 
many commonalities. The literature around PPI in health services and 
research is dominated by publications from the United Kingdom (UK), 
where PPI is well established [5]. In public engagement with STEM, the 
UK has also been integral in both theoretical and practical de-
velopments, though there are emerging arguments for greater recogni-
tion of the global history of science communication approaches, which 
can also include public engagement [6]. 

Nevertheless, there are shared expectations as to the benefits of 
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involvement and engagement, including that patient and public 
involvement, and public engagement, can provide insight into public 
attitudes, creating socially robust knowledge which can be monitored, 
tested and adapted, both inside and outside the lab or university [7]. 
There are also arguments that patient and public involvement, and 
public engagement are appropriate in publicly funded research settings, 
recognizing the significant contributions to expertise members of the 
public, patients and service users may have [8]. 

1.1. Patient and public involvement 

The 1990s saw an increasing interest in PPI, not least within the UK 
National Health Service [9]. These developments may be seen as a 
response to public demands for a greater voice in decisions about their 
services, and demands from politicians for greater efficiency, quality of 
services and effectiveness in the use of public funds [10,11]. 

The demand for greater involvement from service users also surfaced 
in health research, most tangibly with the creation, in 1996, of Con-
sumers in NHS Research. This organization became part of The National 
Institute for Health and Care Research (NIHR) which was established in 
2006, and became known as INVOLVE. In 2020, building on the work of 
INVOLVE and the NIHR Dissemination Centre, NIHR launched a new 
Centre for Engagement and Dissemination. 

Since its inception, INVOLVE has led the way, in the UK and inter-
nationally, in developing PPI in health research. It has done this in a 
number of ways, including developing a widely cited definition of public 
involvement in research (research that is done “with” or “by” the public, 
not “to”, “about” or “for” them), creating a range of resources to support 
involvement and also by influencing NIHR policy, most notably in 
making public involvement a prerequisite for receiving research funding 
and including public contributors on funding panels. Other health 
research funders in the UK have followed this lead. These developments 
can be seen as a response to demands for a greater say in how health 
research is done by patients and the public, and a growing recognition 
that PPI can improve the quality of research [12]. 

Patient and public involvement is now an international movement. 
In the US, the Patient-Centered Outcomes Research Institute (PCORI) is 
a major source of research funding, focused on question-generation, 
patient-centred clinical effectiveness research and broad dissemina-
tion. Healthcare Excellence Canada has a strong focus on collaboration 
with different groups, including patients, caregivers and healthcare 
providers, and the Consumers Health Forum (CHF) of Australia includes 
consumer-based research and a strong consumer knowledge base. There 
are also more targeted interventions such as the European Patients' 
Academy of Therapeutic Innovation (EUPATI) which aims to increase 
the capacity of patient organizations to be effective advocates and ad-
visors in medicines research. 

It is important to note that the concept of PPI in health research has 
evolved to encompass a wide range of activities, from providing input 
into the research question and design, developing interventions and 
outcome measures, to contributing to the interpretation and dissemi-
nation of findings. Despite this progress, there are still significant con-
cerns that PPI is practiced in a tokenistic way, that inadequate time and 
resources are in place to support PPI and that the impact of involvement 
activities is not systematically collected and that PPI activities, as 
currently configured, do not reach the members of underserved com-
munities who frequently carry the highest burden of ill health in our 
society. 

1.2. Public engagement 

The shift to public engagement in STEM research is often charted 
back to the 2000 report Science and Society [13]. Prior to this report 
there had been much critique of approaches to communicating science, 
which were more focused on understanding and literacy and therefore 
provoked a “deficit model” between researchers and publics [14-17]. 

From the millennium onwards, a new era of dialogue, context and 
engagement emerged, and an “institutionalizing” of public engagement 
initiatives in scientific research [8,18-21]. Subsequently, a number of 
incentives to publicly engage have emerged. In the UK these include 
supporting infrastructures such as the National Coordinating Centre for 
Public Engagement (NCCPE), dedicated funding schemes such as the 
UKRI Citizen Science initiative, embedded encouragement via Research 
Councils' inclusion of public engagement as a pathway to impact, and 
the recognition of public engagement within the Research Excellence 
Framework. 

Public engagement is not only found in the UK, however. It has also 
featured in drives for Responsible Research and Innovation (RRI) at a 
European level [8] and many countries around the globe take ap-
proaches to science communication, as well as policymaking, which 
align with public engagement [22]. This includes countries with a di-
versity of social, cultural, religious, and political contexts, including 
New Zealand, Brazil, China, and Russia [23-26]. 

Defining “engagement” within STEM research settings is seen to be 
problematic despite its acceptance as a concept [17,27], leading to 
criticism that it can sometimes be public relations in disguise [28], or 
neglect the complexity of policymaking in emerging areas of research 
[29,30]. Two of the more influential definitions in the UK context 
emerge from the work of Rowe and Frewer [31] who do not pin down a 
definition and instead frame the ways in which engagement can 
encompass multiple participatory and non-participatory approaches [8], 
and the NCCPE. The NCCPE's definition is also broad: 

“Public engagement describes the myriad of ways in which the ac-
tivity and benefits of higher education and research can be shared with 
the public. Engagement is by definition a two-way process, involving 
interaction and listening, with the goal of generating mutual benefit.” 
[32]. 

Many of the problematic aspects of PPI and PE are also shared. These 
include that engagement activities can be entrenched in notions of 
public understanding which assume people lack knowledge 
[15,19,20,33,34] and may not be representative of wider perspectives 
[35]. There has been criticism that public engagement rarely allows 
publics to set the agenda or open up debate [35] and that outcomes can 
favor consensus which may not always be possible or desirable [36]. 
When resolutions are reached it is also argued we know little about how 
public engagement can translate to actions or policy [15,20,37-39]. 

Recognizing the similarities of these fields, patient and public 
involvement in health research and public engagement in STEM 
research, this project intended to compare concepts used in both PPI and 
PE. As Holmes et al. [2] point out there are multiple reasons why 
learning between these areas of practice may be beneficial including but 
not limited to, better health and science outcomes, more innovation, the 
opportunities of multi-disciplinary working, and that “from a public 
point of view, arguably, the distinctions between engagement and 
involvement in health research are artificial” (p.2). It is also the case that 
many science engagement activities will have underlying health 
agendas or connotations and vice versa. For example, areas such as 
medical genetics, air quality, or as we have seen so markedly with 
COVID-19, infectious diseases, require health and scientific researchers 
to communicate and engage together like never before. 

Our objectives were to: 1) Conduct a conceptual review of literature 
to ascertain shared definitions and concepts in PPI and PE from a 
qualitative perspective, 2) identify key differences and similarities in the 
published literature in relation to article type, locations of authors, and 
motivations and deterrents identified, and 3) propose recommendations 
for future research and shared learning in PPI and PE. 

2. Methods 

In this research, we utilized an approach which we have termed a 
“conceptual” review. This combines elements of a systematic and 
scoping review, as we sought to map out the existing literature [40], 
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whilst drawing out qualitative insights with a primary focus on how the 
PPI and PE literature were conceptualizing key aspects of theory and 
practice. As it is not a systematic review, it does not present all known 
evidence associated to our aims. Instead, it offers insights which could 
form the basis for further research [40]. 

Searches were performed across six databases in order to access a 
range of health and science communication related literature: Science 
Direct, EMBASE and Scopus (searched 15th January 2020), and CINAHL 
Plus, Medline, and PsycInfo (searched 20th January 2020). Involvement 
and engagement terms were searched on title, abstract and author- 
specified keywords where database functionality allowed, and limited 
to title and abstract only where this was not possible (CINAHL Plus and 
Medline). Wildcards (symbols to maximize search results, for example to 
identify different spellings) were also used in all searches, other than 
those in Science Direct, which did not support this function at the time of 
searching. 

Involvement and engagement terms searched were: “Patient* 
Involv*”, “Public* Engag*” and “Public* Involv*”. All fields were 
simultaneously searched for Scienc* OR Technolog* OR Engineer* OR 
Math* OR Health* in order to find literature relating to patient 
involvement, public engagement or public involvement in health, sci-
ence, technology, engineering or mathematics fields. 

The data collection and analysis were conducted in 2020, during the 
initial months of the pandemic, and within a wider project that was 
funded for under 12 months. This necessitated some restrictions in the 
quantity of data we could analyze, and we took the decision to search for 
and analyze only research and review articles published in the English 
language in 1996, 2007 and 2019. We selected these dates in order to 
include articles published across a range of time, akin to geologists 
taking samples from strata. With three sampling points over a 25-year 
period, we aimed to understand concepts presented in the PPI and PE 
literature as these terminologies were being introduced, established and 
consolidated. We recognize that this approach, as well as limiting our 
analysis to English language articles presents significant constraints 
[41]. Grey literature and other article types were also excluded from the 
search; articles that did not discuss or focus on PPI and PE in research 
were excluded from the analysis. 

In total, 2001 results were recorded by database, search term and 
year as shown in Fig. 1. Review papers were automatically included in 
the selection to be reviewed; 20 duplicates of review papers between 
databases were identified and discounted from the total number of re-
sults. Where this occurred, deletions were rotated between databases, to 
achieve balance and avoid proportionally greater losses from one 
particular database results set. 

Fig. 1. PRISMA Diagram.  
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This produced a database of 1981 papers (public involvement n =
459, patient involvement n = 1107, public engagement n = 415), from 
which just under 400 papers were randomly selected for review, to 
result in a manageable number of papers whilst obtaining sufficient 
information to perform a conceptual review. 

Of the 381 articles selected for review, a further 35 items were du-
plicates, due to the inclusion of different DOI's for the same piece, or 
inclusion from multiple databases. A further seven items could not be 
located as they were embargoed, or no longer available open access or 
via our institutional subscriptions, and time prevented us requesting 
these articles. Closer examination identified 197 items for exclusion as 
they were not relevant to PPI or PE. Typically, this was due to the in-
clusion of relevant terms in keywords with no further elaboration on PPI 
and PE in the article itself, or due to the terms being discussed but in a 
context which was not relevant to involvement or engagement, for 
example use of PPI in teaching alone. 

All four researchers then reviewed articles, extracting details on field 
and research area, authors, titles, journals, publication dates, article 
type, article summaries, keywords, and qualitative information relating 
to conceptual definitions of patient and public involvement, and public 
engagement. 

3. Results 

The final sample comprised 142 items in total - 105 were focused on 
and originated from health PPI settings, 22 from science PE settings, and 
15 covered both health and science areas. A range of journals appeared 
within the sample, as shown in Table 1. 

3.1. Date of publication 

Our review identified a significant growth in the number of articles 
published under the search criteria since 2007; only one article was 
identified and included in 1996, 13 articles in 2007, with the vast ma-
jority of located articles (n = 128) being published in 2019, reflecting 
the growth in inclusion of PPI and PE in the literature. Fig. 2 illustrates 
that the majority of articles pre-2008 were gathered from the health PPI 
literature, with just one article in the science PE literature published in 
2007, and three articles, which covered both health and science contexts 
being published over the earlier time frame (two in 2007, and one in 
1996). 

3.2. Type of article 

Regarding the types of articles, the majority of items comprised 
original research (63%, n = 89), followed by systematic reviews (15%, n 
= 22), commentaries (9%, n = 13) and essays (5%, n = 7) illustrated in 
Fig. 3. Eleven items (8%) were defined as “other” including proposals for 
new research areas, or responses to previously published work, such as 
clarifications. 

In terms of any differences between the types of articles published in 
health PPI and science PE contexts, both areas were dominated by 
original research. 60% (n = 63) of health-based items were categorized 
as original research, compared to 73% (n = 16) from the science PE 
literature. Systematic reviews were slightly more common in health, 
comprising 16% (n = 17) of items whereas only 14% (n = 3) of science 
PE articles were systematic reviews. Commentaries and essays also 
showed almost a complete opposite likelihood of appearing between the 
fields. Nine percent (n = 10) of articles in health PPI were commentaries, 
whilst 9% (n = 2) of articles in science PE were essays, and 4% (n = 4) of 
items in health were essays, compared to 5% (n = 1) of items in science 
which were commentaries. All items categorized as other, came from 
health PPI settings. 

Table 1 
Publications.  

Health Science 
Communication 

Both Health and 
Science Focussed 

Academic Psychiatry (n = 1), Acta 
Oncologica (n = 1), Annals of 
the Rheumatic Diseases (n = 1), 
Bioethics (n = 1), BMC Family 
Practice (n = 1), BMC Geriatrics 
(n = 2), BMC Health Services 
Research (n = 3), BMC Medical 
Research Methodology (n = 4), 
BMC Planning (n = 1), BMJ 
Open (n = 8), British Journal of 
General Practice (n = 1), 
Clinical Interventions in Aging 
(n = 1), Cost Effectiveness and 
Resource Allocation (n = 1), 
Current Opinion in Psychiatry 
(n = 1), Dementia (n = 1), 
European Journal of 
Cardiovascular Nursing (n = 1), 
Evidence and Policy: A Journal 
of Research, Debate and Practice 
(n = 1), Frontiers in Public 
Health (n = 1), Health and 
Quality of Life Outcomes (n =
1), Health Economics, Policy 
and Law (n = 1), Health 
Expectations (n = 20), Health 
Policy (n = 3), Health Research 
Policy and Systems (n = 1), 
International Journal of 
Environmental Research and 
Public Health (n = 1), 
International Journal of 
Technology Assessment in Health 
Care (n = 3), Journal of Autism 
Development Disorders (n = 1), 
Jnl. Public Health (n = 1), 
Journal of Clinical Epidemiology 
(n = 1), Journal of Clinical 
Nursing (n = 1), Journal of 
Comparative Effectiveness 
Research (n = 1), Journal of 
Medical Internet Research (n =
1), Journal of Patient Experience 
(n = 1), Journal of Patient 
Safety (n = 1), Journal of 
Pharmaceutical Policy and 
Practice (n = 1), Journal of 
Renal Care (n = 1), Journal of 
Responsible Innovation (n = 1), 
MDM Policy and Practice (n =
2), Medical Care (n = 1), 
Molecular Oncology (n = 1), 
Neurology (n = 1), Nursing 
Older People (n = 1), Nursing 
Philosophy (n = 1), Orphanet 
Journal of Rare Diseases (n =
1), Paediatrics and Child Health 
(n = 1), Patient Education and 
Counselling (n = 3), 
Pharmacoepidemiology and 
Drug Safety (n = 1), Pharmacy 
(n = 1), PLOS One (n = 1), 
Psychiatric Services (n = 1), 
Public Management Review (n =
1), Research in Nursing and 
Health (n = 1), Research in 
Social and Administrative 
Pharmacy (n = 1), Research 
Involvement and Engagement (n 
= 8), Research Policy (n = 1), 
Science and Public Policy (n =
1), Social Science and Medicine 
(n = 2), The European Journal 
of Psychiatry Trials (n = 1) 

Animals (n = 1) 
Biotechnology Journal 
(n = 1) 
Cambridge Quarterly of 
Healthcare Ethics (n =
1) 
Computers, Environment 
and Urban Systems (n =
1) 
Education Sciences (n =
1) 
Energy Research & 
Social Science (n = 1) 
International Journal of 
Environmental Research 
and Public Health (n =
1) 
International Journal of 
Social Robotics (n = 1) 
Journal of Community 
Archaeology and 
Heritage (n = 1) 
Journal of Science 
Communication (n = 6) 
Journal of Urban 
Management (n = 1) 
PLOS One (n = 2) 
Public Understanding of 
Science (n = 1) 
Science and Technology 
Studies (n = 1) 
Science of the Total 
Environment (n = 1) 
Society and Natural 
Resources (n = 1) 

BMC Health Services 
Research (n = 1) 
Development for 
Advances in Biology 
and Stem Cells (n =
1) 
Environmental Health 
Perspectives (n = 1) 
Global Health Action 
(n = 1) 
Journal of Education 
and Health Promotion 
(n = 1) 
Journal of 
Pharmaceutical Policy 
and Practice (n = 1) 
Omega (n = 1) 
Online Journal of 
Public Health 
Informatics (n = 1) 
Public Health (n = 1) 
Public Health 
Nutrition (n = 1) 
Public Understanding 
of Science (n = 1) 
Science 
Communication (n =
1) 
Science, Technology, 
and Human Values (n 
= 1) 
Supportive Care in 
Cancer (n = 1) 
Women's Health 
Issues (n = 1)  
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3.3. Location of authors and research 

Where the item originated from was categorized in two ways. Firstly, 
on the basis of where authors were located, and secondly, if the location 
of the research or data collection was mentioned. In the vast majority of 
cases, authors' location, and site for the research coincided. 

The majority of items originated from Europe (see Fig. 4), including 
the UK (n = 67), the Netherlands (n = 5), Germany (n = 5), Denmark (n 
= 4), Ireland (n = 4), Norway (n = 3), Sweden (n = 3), Italy (n = 2) and 
Belgium (n = 2). There were also items, which had at least one author or 
data collected in France, Spain and Switzerland. 

36 articles included authors or data collection in North America. 
These came from the USA (n = 22) and Canada (n = 14). Eight items 
featured authors or data collection in South America and Asia respec-
tively. This included Bolivia (n = 1), Brazil (n = 1), Chile (n = 1), 
Colombia (n = 1), Costa Rica (n = 1), Mexico (n = 1), Peru (n = 1) and 
Venezuela (n = 1). There were two items including authors or data from 
China and Indonesia, as well as single items featuring countries 
including India, Thailand, Laos, and Iran. Five items featured data or 
authors from Africa, including two from South Africa, and the countries 
Ethiopia, Ghana and Kenya. Six articles featured data collection or au-
thors in Australia. 

3.4. Motivations and barriers to patient and public involvement and 
public engagement 

Our analysis included a consideration of any motivations and bar-
riers for PPI and PE, as referred to in the articles and illustrated by Fig. 5. 
We were not strict about where in the item such motivations and barriers 
needed to appear. In some cases they would be referred to upfront, from 
an abstract or literature review contextualizing involvement and 
engagement. In others, particularly where an article was presenting 
original research, they could appear in results, discussions and conclu-
sions. We did not seek to quantify how frequently they appeared in in-
dividual articles, but simply whether they were recorded in that item. 
We also recognize that there is a degree of subjectivity in how a moti-
vation or barrier might be defined and 10% of the sampled articles were 
examined by more than one researcher, to ensure parity in coding. 

Examining the sample overall, the most commonly included moti-
vation was “research”, for example that PPI or PE was essential to the 
research process itself, was included to test out ideas, or to be inclusive 
in one's approach. Eighty-four percent (n = 119) of articles included this 
type of motivation, including an identical 82% of health-based articles 
(n = 86), and science-based (n = 18) articles. There was also a high 
number of references to “strategic” motivations, such as PPI and PE 
being included in funders' requirements, or something which additional 
funding could be provided for. Sixty-four percent (n = 91) of articles 
referred to that type of motivation, however it was more commonly cited 
in the science-based articles where 77% (n = 17) of articles referred to it, 
compared to 62% (n = 65) of health-based pieces. 

“Personal” motivations were less frequent and included in 37% (n =
52) of articles overall, many of which came from the science-based ar-
ticles. Personal motivations, such as enjoyment of PPI and PE, sharing a 
discipline and profile-raising, featured in 68% (n = 15) of science PE 
items, compared to just 28% (n = 30) of health PPI items, suggesting 
some variation in how health and science-based researchers may 
perceive the value of involvement and engagement to their own roles. 

In regard to possible barriers to PPI and PE, we investigated via 
similar lenses and therefore the expectation might be that those cate-
gories, which were the most motivating in regards to incentives, would 
be the least troublesome in regards to barriers. However, this did not 
appear to be the case. In fact, “research”, the most popular motivation, 
also created limitations for the largest number of articles. Research 
barriers such as personal and institutional support, and the perspectives 
of colleagues, were cited as possible problems in 73% (n = 104) of ar-
ticles, including 72% (n = 76) of health-based items, and 77% (n = 17) 
of science-based items. 

“Practical” barriers, for example time, how and where to reach 
people, and the suitability of a research area for PPI and PE were 
commonly reported in 67% (n = 92) of articles, including 65% (n = 68) 
of health PPI articles, and 73% (n = 16) of science PE articles. Linked to 
this, “personal” barriers, including confidence, communication skills 
and training, continued to be cited barriers in 58% (n = 82) of articles, 
though this was more problematic in science-based (68%, n = 15) ar-
ticles than health (55%, n = 58). 

In relation to differences in the motivations and deterrents on the 
basis of the locations of the research and authors, some care is needed 
due to the lower numbers of articles from some regions. However, the 
main motivations in Europe and North America, as well as deterrents, 
were mirrored, as shown in Table 2. It is worth noting that there were a 
high number of “other” motivations and deterrents originating in papers 
from Africa, including the countries South Africa, Ghana, Kenya and 
Ethiopia, but again some care is needed in interpreting this finding, due 
to the lower sample size. 

3.5. Definitions of patient and public involvement and public engagement 

We also recorded definitions of PPI and PE which were presented in 
articles. In some cases these were verbatim definitions, often referring to 

Fig. 2. Year of Publication. Note: 10 items included in 2019 were located with 
2018 pre-publication dates, or updated versions in 2020 at the time the review 
of items took place. These have been included in 2019 here, reflecting where 
they were originally identified in initial searching. 

Fig. 3. Type of article.  
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or quoting other literature or organizations, while in other examples 
they were a more extensive narrative where authors described ap-
proaches and what they comprised. We also found that a number of 
articles did not present a definition at all; this included 24% of articles 

from health PPI settings (n = 25), 27% of articles (n = 6) within science 
PE (n = 6), and two papers which drew on both health and science 
involvement and engagement. 

These definitions were then examined amongst the research team 
and thematic analysis was conducted. Firstly, by examining a sample of 
the articles, an initial thematic map was drawn, see Fig. 6. Further ar-
ticles were then added and analyzed, until a final thematic map was 
designed which captured definitions expressed across all papers. This 
process drew on Ritchie and Spencer's [42] framework analysis 
approach including familiarization with the data, identifying a thematic 
framework, indexing, charting, mapping and interpretation. 

Within the thematic map, we can see that there were some com-
monalities and also differences in the way that health PPI articles 
defined involvement, and the language and definitions used within the 
science engagement literature. 

3.6. Health-based patient and public involvement definitions 

The definition of patient and public involvement in research has 
been the subject of much debate. That being said, NIHR INVOLVE have 
developed a definition of patient and public involvement that is widely 

Fig. 4. Location of Research/Authors.  

Fig. 5. Motivations and Deterrents All Articles.  

Table 2 
Motivations and Deterrents by Region.  

Region Strategic 
Motivations 

Research 
Motivations 

Personal 
Motivations 

Other Practical 
Deterrents 

Research 
Deterrents 

Personal 
Deterrents 

Other 

Europe 61 82 30 54 63 73 54 41 
63% 85% 31% 56% 66% 76% 56% 42% 

North America 22 27 14 19 22 25 19 18 
62% 77% 40% 54% 63% 71% 54% 51% 

South and Central 
America 

1 1 1 1 1 1 0 1 
100% 100% 100% 100% 100% 100% 0% 100% 

Asia 
3 7 3 2 6 5 4 3 
37% 87% 37% 25% 75% 62% 50% 37% 

Oceania 
7 7 5 4 5 5 4 4 
100% 100% 71% 57% 71% 71% 57% 57% 

Africa 
3 4 1 4 3 3 2 4 
60% 80% 20% 80% 60% 60% 40% 80%  
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quoted in the literature and referenced in our findings. This approach 
defines Patient and Public Involvement (PPI) as actively working in 
partnership with patients and members of the public to plan, manage, 
design and carry out research. It is “Research being carried out ‘with’ or 
‘by’ members of the public rather than ‘to’, ‘about’ or ‘for’ them” - 
INVOLVE. 

We also discovered frequent references to Arnstein's [43] ladder of 
participation, or variations of it, which see involvement being distrib-
uted along a hierarchy, from manipulation at one end to citizen control 
at the other, with consultation sitting in the middle. This approach has 
been highly influential, including in the formulation of the INVOLVE 
definition. It clearly implies a value judgement about different ap-
proaches to involvement with some being seen as preferential to others. 
It is important to note that both the INVOLVE definition and Arnstein's 
work include a normative dimension. They are not only concerned with 
defining current practice but also what we “should do”. This in turn 
raises further questions about how claims to have co-designed or co- 
produced research might be evaluated and evidenced. 

In this literature, we also uncovered a related and parallel set of 
definitions which concern the concept of “shared decision-making”. 
These approaches tended to emphasize political considerations such as 
democratizing or opening up decision-making. These approaches 
emphasized the potential for involvement to reduce the risk of making 
mistakes and improving the quality of decision-making. The literature 
we reviewed suggested that these considerations can occur at any level 
in an organization, from decisions relating to personal care to the 
running of a large organization. 

3.7. Science communication-based public engagement definitions 

In the science communication public engagement literature, we also 
see two core themes, which overlap significantly with operational def-
initions in PPI. Firstly, dialogue and the expectations for a two-way 
process remain prominent in definitions within the science communi-
cation literature. This included definitions around public engagement 
with a diverse range of topics from animal research to the role of public 
engagement within Higher Education. If references were included to 
existing definitions, this was typically the NCCPE definition, 

descriptions by Rowe and Frewer [24], or the International Association 
for Public Participation's [44] IAP2 3 Pillars of Public Participation 
Spectrum. 

Secondly, a number of papers rest on definitions which identify 
public engagement, and the techniques associated to it, as representing 
opportunities for non-experts to co-design, co-produce and engage in 
dialogue potentially at any stage of the scientific process. For example, 
papers within the sample that included techniques such as citizen sci-
ence, rested on definitions which included involving members of the 
public in different stages of the research process including collecting, 
categorizing, or analyzing data. We also see themes in the science 
communication definitional context in relation to its democratic role, 
often with overlapping concepts to those described below, but referring 
in addition to democratic principles or direct policy drivers whereby the 
public can contribute, in a two-way fashion, to the shaping of scientific 
research allowing it to reflect a wider range of values, goals, and 
concerns. 

Often these definitions also touch on the need for public account-
ability or acceptability for the progression of scientific developments. As 
such, it may be argued that such definitions are frequently driven more 
by the instrumental gains of such an approach than necessarily the more 
implicit beneficial aspects of engagement to all participants within the 
process. 

Where we note a difference between the health PPI and science PE 
based literature is perhaps around one final theme, in relation to a set of 
explanations within the science communication literature asserting 
there is no one shared definition for public engagement, and/or a hi-
erarchy in terms of those differing definitions. However, even within 
such discussions we often see an implicit assumption that public 
engagement, despite this definitional discourse, privileges engagement 
over and above approaches which are intended to encourage public 
understanding of science, or science literacy. As only one paper within 
the science communication sample pre-dates 2018, we were not able to 
identify any significant trends over time in these examples. 

Fig. 6. Thematic Map.  
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4. Discussion and conclusion 

4.1. Discussion 

The literature we have reviewed supports the notion that, in terms of 
origins, there are two distinct traditions which can be identified amongst 
the conceptual definitions, one based in science communication and one 
based in what might loosely be described as public involvement in 
shared decision-making. Our work has identified a significant growth in 
the number of articles published on these topics since 2007, particularly 
in the science public engagement area. The literature on public 
involvement has a longer tradition and has its roots in patient involve-
ment in health care decision-making. More recently, this approach has 
been applied to health research. This is reflected in the frequency of the 
term “patient” in the literature. It is also no coincidence that references 
to patients with mental health or cancer concerns figure prominently in 
the literature. These groups are amongst the most well-established pa-
tient advocacy groups. This literature also tends to make more refer-
ences to concepts such as “testing ideas”, “inclusivity” and “strategic 
motivations” as opposed to the more frequent emphasis on raising the 
profile or acceptability of research found in the science communication 
literature. 

That being said, there is also evidence in our data that the two tra-
ditions are converging. This is clearly evidenced in the increasing use of 
the term PPIE (Patient and Public Involvement and Engagement) as 
opposed to PPI, and the recent renaming of INVOLVE as the Centre for 
Engagement and Dissemination. This changing emphasis has not gone 
unnoticed by public contributors and service users, with some express-
ing a concern that it represents a “slip down” the rungs of Arnstein's 
ladder. We are supportive of these concerns, but we also feel that the 
separation of the two traditions, while understandable in historical 
terms, may inhibit further innovation and development. 

It is also evident in our data that the implications of PPI and PE are of 
considerable academic and empirical interest, given that many of our 
articles comprised original research. Whilst our data also suggests that 
there are multiple benefits and constraints for PPI and PE, it is of interest 
that these are frequently associated to the context of research itself. In 
terms of barriers, the shared challenges between health-based PPI and 
PE in scientific settings, suggests that there could be increased shared 
learning between the sectors. 

Our research suggests that in both PPI and PE, two forces are working 
in tandem. One influence is in the growing acceptance that research 
needs to be conducted in a way that is transparent and accountable to 
the people it is supposed to benefit, whether this be patients, carers or 
the public. The other is the recognition that research knowledge should 
not be hidden away in academic journals but should produce findings 
which are held in common and are open and accessible to anyone who 
may wish to access them. One of the most tangible signs of this is the 
growth in open access academic journals. Another is the development of 
a growing fact-checking movement and the establishment of an Inter-
national Fact-Checking Network (IFCN). These twin pressures may be 
resulting in the convergent evolution of both public involvement and 
public engagement. In a “post-truth” world which sometimes appears 
awash with false claims, the convergence of public involvement and 
engagement, we feel, is to be cautiously welcomed [45]. 

Whilst this conceptual review points to many aspects of this rela-
tionship that could be further explored, there are significant limitations 
in our approach. The majority of items we reviewed originated from 
Europe, though we also see evidence of the global nature of these de-
velopments. However, excluding articles that were not written in En-
glish, and the grey literature, may have limited our identification of 
sources from some areas of the world, as well as practical contexts for 
both PPI and PE. We did not conduct a systematic review, and therefore 
our data only presents a “snapshot” of the three selected years included 
within the sample. There are limitations of studies of this type in terms of 
rigour and scope and we have not made any interpretations as to the 

quality of the articles gathered. Nonetheless, this conceptual review 
offers a starting point or signposting for further research based on three 
key points in time. Though they have their limitations, reviews which 
are not systematic in nature have also been used in other existing 
studies, including studies on definitional issues, such as the concept of 
‘health’ [46-48]. 

4.2. Innovation 

From a public engagement in STEM research perspective, long-
standing debates around the relationship between literacy and engage-
ment [49,50] as well as more recent attention to inclusivity, 
underserved communities and longitudinal impact of engagement, are 
areas where not only is there information of relevance from health-based 
settings but also much learning which could be shared across the two 
sectors. This article offers an innovative approach in drawing learning 
from both PPI and PE collectively. Our literature review has enabled us 
to identify the historical roots of the separation between the sectors, and 
the social and political forces that may be prompting a convergence. To 
our knowledge, our article, notwithstanding methodological limitations 
as we highlight, is the first to identify this process. We feel that increased 
interaction between the two sectors, conducted in a reciprocal manner, 
should be encouraged and will be beneficial to both. 

In drawing together concepts from science communication and 
public involvement in shared health decision-making, we have high-
lighted the benefits of a conceptual review, as well as the relationships 
between these two sectors, albeit that they have been theoretically 
under-examined. We suggest that conceptual reviews may be of use to 
other researchers working in areas where definitions are disputed, as a 
method to map and understand commonalities and differences in such 
discussions. 

Finally, by incorporating perspectives from patient and public 
involvement in health research and public engagement in science, 
technology, engineering and mathematics (STEM) research, we argue 
that such knowledge not only assists in understanding ‘wicked prob-
lems’, which are also at times criticized for their lack of clear definition 
[4], but also builds towards opportunities to contribute to their solutions 
[51]. 

4.3. Conclusion 

In summary, our conceptual review points to opportunities for 
further dialogue between two practice and disciplinary settings, which 
are currently exploring intersecting issues from distinct but converging 
pathways. The significant increase in associated literature between the 
two fields since 1996, the identification of overlapping motivations and 
barriers, as well as definitional disputes, suggest there are a number of 
potential opportunities for further shared research. However, our 
identification of articles mainly from Europe and North America, in part 
influenced by our review strategies, also points to potential suscepti-
bilities in both settings and a need to consider not only whose voices are 
being heard in current academic debates, but also those that are missing. 
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