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A B S T R A C T

Background: ‘Patient engagement’ involves meaningful collaboration between researchers and ‘patient part-
ners’ to co-create research. It helps ensure that research being conducted is relevant to its ultimate end-users.
Although patient engagement within clinical research has been well documented, the prevalence and effects
of patient engagement in translational preclinical laboratory research remain unclear. The aim of this scoping
review is to present current patient engagement activities reported in preclinical laboratory research.
Methods: MEDLINE, Embase, and grey literature were systematically searched from inception to April 2021.
Studies that described or investigated patient engagement in preclinical laboratory research were included.
Patient engagement activities where patients (i.e. patients, family members, caregivers or community mem-
bers) provided input, or consultation on at least one element of the research process were eligible for inclu-
sion. Study characteristics and outcomes were extracted and organized thematically.
Findings: 32 reports were included (30 primary studies, 1 narrative review, and 1 researcher guide). Most
studies engaged patients at the education or priority setting stages (n=26). The most frequently reported ben-
efit of patient engagement was ‘providing a mutual learning opportunity’. Reported barriers to patient
engagement reflected concerns around ‘differences in knowledge and research experience’ and how this
may challenge communication and limit meaningful collaboration.
Interpretation: Patient engagement is feasible and beneficial for preclinical laboratory research. Future work
should focus on assessing the impacts of patient engagement in this area of research.

© 2021 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)
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1. Introduction

The movement to involve patients in scientific research, also
known as patient engagement, refers to meaningful collaboration
between researchers and patient partners [1]. The term patient
encompasses individuals with lived experience of a health issue and
informal caregivers, including family and friends [2]. In particular,
patients are actively engaged throughout research development and
conduct (e.g. governance, developing the research questions or even
performing certain parts of the research itself) rather than being par-
ticipants of research [1]. Several benefits of patient engagement in
clinical research have been postulated, including: aligning research
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Research in context

Evidence before this study

Patient engagement in clinical research is well established and
has been observed to enhance research in various ways includ-
ing increased study relevance, improved trial recruitment and
retention. Funding agencies, top-tier journals, and other stake-
holders have recognized patient engagement as an important
and necessary facet of research. Despite this, the extent and
impact of patient engagement in preclinical laboratory research
is unclear.

Added value of this study

To our knowledge, this is the first scoping review to capture
current patient engagement practices in preclinical research.
Our review captured 32 articles that describe or study patient
engagement at various stages (e.g. research priority setting,
funding, study design, dissemination of findings) of preclinical
laboratory research. Key reported benefits of patient engage-
ment included mutual learning opportunities, establishing new
collaborations, and improved research efficiency.

Implications of all the available evidence

These findings present the current landscape of patient engage-
ment in preclinical research and identified barriers and ena-
blers to engagement in this field. Despite the paucity of
published evidence, our results demonstrate that engaging
patients in preclinical research is feasible and may enhance
research conduct in unique ways. Our results should encourage
preclinical researchers and patient partners to establish new
collaborations.
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with patient priorities [3]; improving content and documentation [3];
increasing participant recruitment in clinical trials [4]; and enhancing
the accessibility and dissemination of findings to the public [5]. Many
stakeholders and policymakers suggest that underlying ethical,
moral, and political arguments justify such engagement activities,
since patients are the ultimate end-users of medical research and
therefore should be involved in its production [3,5].

Considering that most published evidence of patient engagement
comes from clinical research, the current standing of patient engage-
ment in preclinical research (i.e. laboratory research conducted in
cell and animal models) is unclear. This may be particularly germane
to the ultimate translation of preclinical laboratory-based discoveries,
since partnering with patients at this early stage of research could
help align preclinical research with patient priorities. It is also impor-
tant as the majority of health research funding is directed to funda-
mental and preclinical research [6]. The extent to which patients are
currently involved in preclinical laboratory research as collaborators
(i.e. patient partners) is unestablished, however this likely reflects
several issues. First preclinical laboratory research is not a traditional
patient-facing domain of biomedicine and preclinical scientists do
not typically interact with patients (unlike clinical researchers). Thus,
preclinical laboratory research may be considered removed from
patient priorities and interests. Second, although infrastructure exists
for patient engagement in clinical research, similar resources for pre-
clinical patient engagement are not yet widespread. Finally, several
key issues are currently unclear, including the prevalence and effects
of patient engagement, and what mechanisms may effectuate
engagement.

Investigating how preclinical researchers have
implemented patient engagement and overcome barriers is
paramount to understanding effective patient engagement
in preclinical laboratory research. We performed a scoping review to
examine the current landscape of patient engagement in preclinical
laboratory research and identify current trends in this setting.

2. Methods

We followed a standard scoping review framework, first defined
by Arksey and O’Malley [7], then later expanded by Levac et al.[8],
and the Joanna Briggs Institute [9]. This review is reported in accor-
dance with the PRISMA extension for scoping reviews (a completed
checklist can be found in Appendix 1) [10]. The protocol and updates
for this review can be found in Open Science Framework (osf.io/
qf5z7). A completed Guidance for Reporting Involvement of Patients
and the Public (GRIPP2) checklist can be found in Appendix 2 [11].

2.1. Information sources and literature search

A qualified information specialist systematically searched Embase
and MEDLINE (from inception of each database, the search was last
updated on April 6, 2021). No date restrictions were applied to be as
comprehensive as possible in our search. Keywords related to basic
science, research, laboratory, biomedical, patient engagement, and
public involvement were used. The full search strategy used can be
found in Appendix 3. Original studies, case reports, reviews (narrative
and systematic), and opinion piece articles that report on patient
engagement in preclinical laboratory research were eligible.
Abstracts were excluded as they lacked details required for our syn-
thesis (e.g. detailed descriptions of patient engagement activities).
Identified review articles underwent a backward citation check to
identify any additional articles eligible to be included in the scoping
review.

In addition, we conducted a grey literature search in accordance
with the guidance published by the Canadian Agency for Drugs and
Technologies for Health; the Grey Matters Checklist [12]. Three Goo-
gle searches were conducted on March 23, 2020 using the following
keywords selected in collaboration with an information specialist:
“patient engagement” and “basic science”, “patient involvement” and
“laboratory research”, and “patient involvement” and “biomedical
research”. Similarly, the ProQuest Dissertations and Theses GlobalTM

repository of graduate dissertations and theses was searched using
the following key terms: “patient engagement” and “basic science”.
ProQuest is a North American repository. The first fifty articles from
each search (200 articles in total) were collected for screening.

2.2. Eligibility criteria and study selection

Eligible sources described or studied patient engagement in pre-
clinical laboratory research. We defined “preclinical laboratory
research” as non-clinical research performed in vitro or in vivo (i.e.
laboratory experiments conducted with cells or animals, respec-
tively) that aims to increase understanding of a human condition
[13]. In accordance with the Canadian Institutes for Health Research’s
Strategy for Patient Oriented Research (SPOR), we defined “patient
engagement” broadly as any activity where patients, family mem-
bers, caregivers, and community members provided input, guidance,
or consultation on at least one element of the research process. Ele-
ments included awareness/education/training, topic generation, pri-
ority-setting, governance, question refinement, defining outcomes,
methods and study design, statistical analysis plan, conduct of
research, interpretation of results, and dissemination and implemen-
tation of results [1]. Priority-setting activities that involved preclini-
cal scientists and preclinical research priorities were included.
Survey and interview studies of patients identifying preclinical
research priorities or directly informing study design were included.
Similarly, articles written by or about patient organizations’ roles in
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governing policy development and funding decisions of preclinical
research were included. Articles about or describing patient engage-
ment in clinical research or clinical care were excluded.

Articles were uploaded to DistillerSR� (Evidence Partners, Ottawa,
Canada), an audit-ready, cloud-based software program. Five team
members were responsible for screening and data extraction (GF, MF,
ZD, MY, AS). Two independent reviewers screened articles in dupli-
cate by titles/abstracts and then by full text. A calibration exercise
was performed on the first fifty articles to refine the screening ques-
tion prior to formally commencing the screening process, and to
ensure reviewers understood and interpreted the eligibility criteria
correctly. Discrepancies between the reviewers were resolved by dis-
cussion or by a senior team member. Reasons for exclusion were
recorded at the full-text phase.

2.3. Data extraction

Two reviewers abstracted data from included studies indepen-
dently using a standardized data extraction form. Senior team mem-
bers provided oversight throughout screening and data extraction
(MML, JP, DR). The extraction form was developed with input from all
team members and the GRIPP2 checklist [11]. A full list of items
extracted can be found in Appendix 4. We used the International Asso-
ciation of Public Participation (IAP2) spectrum [14] to categorize the
level of patient engagement as either: inform, consult, involve, collabo-
rate, or empower. We added a sixth level (awareness) to capture
examples of engagement at the education or advocacy level (Supple-
mentary Fig. 2). The IAP2 spectrum aligns with work conducted by
Carman et al. [15] to develop a framework that distinguishes between
different levels of patient engagement in health care decision making.
We categorized patient engagement as contributing to various stages
of research within the research project (i.e. education, funding, priority
setting, study design, data collection and analysis, dissemination of
results, and awareness). To capture methods of crediting patient part-
ners for their contribution, we categorized methods as financial com-
pensation (e.g. stipend, honorarium), reimbursement (i.e. travel or
accommodation expenses), gift (e.g. gift card in lieu of financial com-
pensation), publication acknowledgement, and co-authorship.

2.4. Synthesis of results

Our content analysis followed a 6-step approach developed by
Thomas and Harden [16] and later implemented by Ryan et al. [17]:
(i) four independent reviewers (GF, ZD, MY, AS) extracted verbatim
statements of benefits, challenges, recommendations, barriers, and
enablers to patient engagement in preclinical laboratory research
from each included study. Any discrepancies in extraction were
resolved by reviewers with the help of a senior author if consensus
could not be reached (MML); (ii) statements were presented to the
entire research team and analyzed within each of the 5 domains; (iii)
two reviewers (EP, GF) categorized statements as reoccurring themes.
Reoccurring themes were grouped together, and new themes were
identified as they emerged. This was achieved through an analytic
framework that organized overarching themes as table columns and
verbatim statements in the rows of each corresponding theme; (iv)
categorization was reviewed by a second reviewer (GF, MF, AS). The
tabulated results were presented to the entire research team for
review and refinement; (v) results were narratively synthesized by
two reviewers (GF, MML) and overarching themes were presented as
tables; (vi) overarching themes were ordered by frequency within
each patient engagement domain.

2.5. Patient partner engagement

Our patient partners were recruited through their involvement in
past projects and personal referrals. Our patient partners were
involved in the initial grant applications as co-applicants, helped co-
develop the research question, participated in bi-monthly meetings,
provided input on data extraction items, and helped synthesize the
results of this study. Both patient partners are co-authors. Further
details about engagement activities and our patient partners can be
found in Appendix 2.

2.6. Ethics

Ethical approval was not required.

2.7. Role of funding source

This work was supported by Canadian Institutes of Health
Research (CIHR) Strategy for Patient Oriented Research Catalyst
Grant: Patient-Oriented Research and a CIHR Project Grant. MML is
supported by The Ottawa Hospital Anesthesia Alternate Funds Asso-
ciation and holds a University of Ottawa Junior Research Chair in
Innovative Translational Research. The funders had no role in the
study design; in the collection, analysis, and interpretation of data; in
the writing of the report; and in the decision to submit the article for
publication. All researchers are independent from funders and all
authors, external and internal, had full access to all of the data in the
study (including statistical reports and tables) and take responsibility
for the integrity of the data and the accuracy of the data analysis.

3. Results

3.1. Search and study characteristics

A total of 3603 articles were screened. Thirty-two articles met eli-
gibility criteria, including 30 articles that described 29 primary stud-
ies, one narrative review, and one researcher guide. This is
represented in the PRISMA flow diagram (Fig. 1). Study characteris-
tics were extracted from primary studies only, and all 32 articles
were included in the content analysis (Fig. 1). Of note, the narrative
review included had synthesized eight recommendations for includ-
ing patients in scientific research through a literature search of pre-
clinical and clinical research.

Included articles were published between 2007 and 2021
(Table 1). Studies were conducted predominantly in the United King-
dom (n=12) and the United States (n=9) (Supplementary Fig. 1). A
variety of disease domains were investigated with the most common
being genetic (n=8) and musculoskeletal (n=7) conditions. Studies
pertaining to in vitro (n=9), in vivo (n=5), and both in vitro and in vivo
(n=5) methods were identified, while the remaining studies did not
specify the type of research under investigation (n=12).

3.2. Patient engagement characteristics and identification

Across the 30 included primary studies, a variety of patient part-
ners were engaged including patients (n=20), community members
(n=16), members of patient organizations (n=11), family members
(n=11), caregivers (n=7), and friends (n=1) (Table 2a). Nineteen stud-
ies reported engaging more than one type of patient stakeholder.
Nineteen studies reported the number of engaged patients with a
median of 47 (3-4885) (Table 2a). The study engaging the largest
number of patients did so through a priority setting questionnaire
[23]. Fourteen studies reported on at least one demographic feature
of patient partners (i.e. age, gender, language, ethnicity, education
level, profession) (Supplementary Table 1), but inconsistent reporting
limited our ability to assess diversity of patient partners. Twenty-
three studies reported a method of recruitment with the most com-
mon method being partnership with a patient organization (n=15)
(Table 2b). One study recruited patient partners to the Governing
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Board through an application process that required a referral letter
from a primary licensed healthcare provider [46].

3.3. Patient engagement activities

The majority of primary studies engaged patients at the education
(n=17) or priority setting stages (n=18) of the research project
(Table 2b), where activities included information sharing and round
table discussions, respectively. Notably, five included studies
described patient partner contribution in planning and conducting
priority setting focus groups or surveys and subsequent transcription
and analysis of discussions.

Levels of engagement (awareness, inform, consult, involve, collab-
orate, empower) are not mutually exclusive and patient partners can
be engaged at multiple levels within one research project. We cap-
tured six studies that engaged patient partners at the empowerment
level where patients are the ultimate decision makers (Table 2b).
Patient partners held positions on committees in three of these stud-
ies whereby they provided direction to the research project. Two
studies were written by patient founded organizations outlining
funding decisions for preclinical research.

3.4. Researcher and patient partner training

Three studies reported offering training sessions for researchers to
facilitate patient engagement, which included exercises to improve
communicating research to non-scientists. One study reported offer-
ing training to patient partners on specific research activities.

3.5. Funding and credit for patient engagement

Five studies explicitly stated that they received funding to support
patient engagement (Table 1). An additional four studies reported
receiving funding from agencies known to support patient engage-
ment initiatives. Two studies commented on the cost of patient
engagement and both noted that overall costs were minimal.

Two studies reported financially compensating their patient part-
ners, two studies reimbursed travel expenses, and one study offered
a gift card in place of monetary compensation, while 23 studies did
not report on financial compensation of patient partners (Supple-
mentary Table 2). Credit for engagement was mostly provided
through acknowledgement of contribution within the manuscript
(n=11) (Supplementary Table 2). One study listed their patient part-
ner as a co-investigator on the research project [38].

3.6. Benefits and challenges of patient engagement

Five themes emerged from our analysis of reported benefits of
patient engagement (Table 3). The most frequently reported benefits
reflect the two themes of ‘mutual learning opportunities’ and the
‘opportunity to build new skills, knowledge, and interest’. Engage-
ment increased patient partners’ understanding of basic science
research, while preclinical researchers had their perspective broad-
ened including a better understanding of patient priorities. The third
identified theme focused on patient partner input ‘improving study
quality and efficiency’. Specifically, dialogue fostered by patient
engagement directly informed study questions and methods, and
improved dissemination of final results. The fourth theme centred on
‘improving communication to the public and strengthening research
through trust’ as patient engagement generated stronger bonds
between patient and research communities. Interestingly, for patient
partners this also resulted in greater reported self-confidence and a
sense of finding their ‘voice’. A final theme was an ‘increase in trainee
recruitment/retention, external collaboration, and recruitment’.
Trainees reported renewed motivation for basic science research
through better understanding real-life implications of their research.



Table 1
Study characteristics of included articles (n=32 articles).

Author, Year Country Area of research Type of research Type of funding Patient engagement specific
funding

Rheault et al. [18] United Kingdom Alport syndrome In vitro, In vivo A, F N/R
van den Berg et al. [19] Netherlands Amyotrophic lateral sclerosis

(ALS)
In vitro, In vivo G, F, I N/R

Boenink et al. [20] Netherlands Advanced stage cancer and rheu-
matoid arthritis

In vitro G Explicit statement of funding
received to support patient
engagement

Russell et al. [21] United Kingdom Autism In vivo G, F, I N/R
Tamagnini et al. [22] United Kingdom Alzheimer’s and dementia In vivo, Ethics of animal research F Explicit statement of funding

received to support patient
engagement

Frazier et al. [23] United States Autism N/R N/R
Talebizadeh et al. [24] United States Genetics N/R G No explicit statement, but the

grant name suggests it may be
to support patient
engagement

McDonnell et al. [25] United Kingdom Lupus and antiphospholipid
syndrome

N/R G, A, F N/R

Parsons et al. [26] United Kingdom Various arthritis diseases and
bone disease

N/R A, F No explicit statement, but the
grant name suggests it may be
to support patient
engagement

Zoeller [27] Germany Osteoarthritis In vivo N/R
Filocamo et al. [28] Italy Rare diseases In vitro G, F N/R
Black and Brockway-Lunardi

[29]
United States Melanoma In vitro, In vivo N/R

Godard et al. [30] Canada Genetics N/R G N/R
Author, Year Country Area of research Type of research Type of funding Patient engagement specific

funding
*Haga et al. [31] United States Genetics In vitro G N/R
*O’Daniel et al. [32] United States Genetics In vitro G No explicit statement, but the

grant name suggests it may be
to support patient
engagement

Terry et al. [33] United States Genetics In vitro A Explicit statement of funding
received to support patient
engagement

Pulver et al. [34] United Kingdom Animal models for biomedical
research

In vivo G, F N/R

Arturi [35] United States Diamond Blackfan Anemia In vitro N/R
Baart and Abma [36] Netherlands Psychiatric genomics N/R N/R
Boon and Broekgaarden [37] Netherlands Neuromuscular disorders In vitro, In vivo N/R
Van Olphen et al.[38] United States Breast cancer In vivo G Explicit statement of funding

received to support patient
engagement

Haddow et al. [39] United Kingdom Genetics In vitro N/R
Riter andWeiss [40] United States Cancer N/R G, A N/R
de Wit et al. [41] Netherlands Rheumatic conditions N/R N/R
Mollan et al. [42] United Kingdom Idiopathic intracranial

hypertension
N/R G, F Explicit statement of funding

received to support patient
engagement

Costello and Dorris [43] Ireland Rheumatic conditions In vitro, In vivo N/R
Arthritis Research UK, N/R [44] United Kingdom Rheumatic conditions N/R N/R
Author, Year Country Area of research Type of research Type of funding Patient engagement specific

funding
Davies et al. [45] United Kingdom Genetics In vivo F No explicit statement, but the

grant name suggests it may be
to support patient
engagement

Taruscio et al. [46] Italy Rare diseases N/R N/R
Moore et al. [47] United Kingdom Multiple sclerosis In vitro F N/R
Mahler and Besser [48] Germany Stem cells In vitro N/R
Birch et al. [49] United Kingdom Rheumatoid arthritis N/R G, A, F N/R

Abbreviations: A = Academic, F = Foundation/Charity, G = Government, I = Industry, N/R = Not reported
* Denotes articles describing the same study.
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Patient partners also fostered de novo collaborations between
research groups (especially for rare diseases) and helped improve
recruitment of participants in studies (e.g. to provide biological sam-
ples).

Two themes emerged from our analysis of reported challenges of
patient engagement (Table 3). The first theme highlighted
‘differences in knowledge and experience between researchers and
patient partners affecting the quality of research and limits meaning-
ful engagement’ as a perceived challenge. The second theme
acknowledges challenges associated with engaging a small sample of
patient partners and how this may limit perspectives brought to a
research project. Conversely, it was suggested engaging multiple



Table 2a
Patient engagement characteristics of included studies (n=30).

Study details Type of stakeholder engaged Number of patient
partners engaged

Type of engagement
(duration)

Patients Community
members

Members of patient
organizations

Family
members

Caregivers Friends

Rheault et al. [18] x x x N/R Pre-conference and con-
ference events (NR)

van den Berg et al. [19] x x x x N/R Face-to-face workshop
(2-days)

Boenink et al. [20] x N/R One-time engagement
(N/R)

Russell et al. [21] x x x x 66 2 events (1-year apart)
with email follow-up
(N/R)

Tamagnini et al. [22] x x x 3 N/R
Frazier et al. [23] x x x x 4885 One-time engagement

(N/R)
Talebizadeh et al. [24] x x x 12 Attendance at 6 sessions

over a 12-month
period

McDonnell et al. [25] x 523 One-time engagement
(N/R)

Parsons et al. [26] x 63 One focus group
(90 min)

Zoeller [27] x x 71 Attendance at meetings
(Two weekends)

Filocamo [28] x N/R Attendance at several
meetings and work-
shops (N/R)

Black and Brockway-Lunardi [29] x x N/R N/R
Godard et al. [30] x 1,568 One-time engagement

(N/R)
*Haga et al. [31] x 159 8 group sessions (N/R)
*O’Daniel et al. [32] x 159 8 group sessions (N/R)
Terry et al. [33] x N/R 2-year project
Pulver et al. [34] x 53 One-time engagement

(N/R)
Arturi [35] x x N/R N/R
Baart and Abma [36] x x 16 1-year project
Boon and Broekgaarden [37] x x N/R N/R
Van Olphen et al. [38] x x x 9 N/R
Haddow et al. [39] x x x N/R N/R
Riter andWeiss [40] x x x x x 12+ N/R
Mollan et al. [42] x x x x 122 18-month project
Costello and Dorris [43] x x x x 41 Attendance at a confer-

ence and a workshop
(N/R)

Davies et al. [45] x N/R Attendance at three
workshops and com-
pletion of a survey (N/
R)

Taruscio et al. [46] x x 3 Governing Board mem-
ber (3 years)

Moore et al. [47] x x 4 Attendance at four
meetings (6 h)

Mahler and Besser [48] x N/R N/R
Birch et al. [49] x x 9 4-year project
Total (%)** 20 (69) 16 (55) 11 (38) 11 (38) 7 (24) 1 (3)

* Denotes articles describing the same study.
** Percentages were generated using n=29 as the denominator.
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patient partners may help ensure diverse perspectives are consid-
ered.

3.7. Recommendations for patient engagement

Reported lessons learned from the engagement activities of
included articles were extracted to synthesize a list of recommenda-
tions to guide basic scientists in engaging patient partners in
research. Our thematic analysis generated ten overarching themes
(Supplementary Table 3). The most commonly reported theme rec-
ommended researchers ‘aim to recruit a diverse group of patient
partners’. This theme echoes a reported challenge of engagement as
it was difficult to recruit diverse groups of patient partners to ensure
consideration of many unique perspectives.

Attaining diversity can be achieved through ‘collaborating with a
patient organization to reach and recruit a diverse population’. Simi-
larly, another theme supported ‘partnerships with patient organiza-
tions’ as this relationship could ‘help dissolve barriers between
patient partners and preclinical researchers’. Three themes outlined
lessons to consider before engaging patient partners. These included
‘providing educational resources to team members’ covering suffi-
cient background information and rationale for the project, planning
to ‘recognize patient partner contributions’ through compensation or
acknowledgement for example, and the importance of ‘timing patient



Table 2b
Patient engagement characteristics of included studies (n=30).

Study details Method of stakeholder recruitment Stage of research where patient partners contributed

Partnering with
other organization

Social
marketing

Other Community
outreach

Health
system

N/R Education Funding Priority
setting

Study
design

Data
collection

Data
analysis

Dissemination
of results

Awareness

Rheault et al. [18] √ √
van den Berg et al.[19] √ √ √
Boenink et al.[20] √ √ √
Russell et al.[21] √ √ √ √ √
Tamagnini et al.[22] √√ √ √ √ √
Frazier et al.[23] √ √ √
Talebizadeh et al.[24] √ √ √ √
McDonnell et al.[25] √ √ √ √
Parsons et al.[26] √ √ √
Zoeller [27] √ √ √
Filocamo et al.[28] √ √ √√ √ √ √
Black and Brockway-Lunardi[29] √ √ √ √ √
Godard et al. [30] √ √
*Haga et al.[31] √ √ √ √
*O'Daniel et al.[32] √ √
Terry et al.[33] √ √ √ √ √ √
Pulver et al.[34] √ √
Arturi [35] √ √ √ √ √ √
Baart and Abma [36] √ √ √ √
Boon and Broekgaarden [37] √ √ √ √ √
Van Olphen et al. [38] √ √ √ √
Haddow et al.[39] √ √
Riter and Weiss[40] √ √ √
Mollan et al. [42] √ √
Costello and Dorris[43] √ √
Davies et al. [45] √ √ √
Taruscio et al.[46] √ √ √
Moore et al.[47] √ √ √ √
Mahler and Besser[48] √ √
Birch et al. [49] √ √ √ √
Total (%)** 15 (52) 7 (24) 4 (14) 2 (7) 1 (3) 8 (28) 17 (59) 4 (14) 18 (62) 9 (31) 0 (0) 0 (0) 10 (34) 9 (31)

Study details Level of engagement

Awareness/Education Inform Consult Involve Collaborate Empower

Rheault et al. [18] √ √
van den Berg et al.[19] √ √
Boenink et al.[20] √ √
Russell et al.[21] √ √ √ √
Tamagnini et al.[22] √ √ √ √ √
Frazier et al.[23] √
Talebizadeh et al.[24] √
McDonnell et al.[25] √ √ √
Parsons et al.[26] √ √
Zoeller [27] √
Filocamo et al.[28] √
Black and Brockway-Lunardi[29] √ √
Godard et al. [30] √ √
*Haga et al.[31] √
*O'Daniel et al.[32] √
Terry et al.[33] √ √ √
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Table 3
Reported benefits and challenges of patient engagement (n=32).

Benefits Studies

Amutual learning opportunity [R/P] 16
Patient engagement facilitates patient partner understanding and
interest in basic science research

Patient partners can improve researcher understanding of the real-life
priorities and impact of their work

An opportunity to build new skills, knowledge, interests, and per-
spectives [R/P]

13

Engagement experiences can inform and broaden perspectives of
researchers

Engaging a diverse patient partner group provides a greater under-
standing of diverse experiences

Patient partner input can improve study quality and efficiency [R/
P]

9

Patient engagement informs the research question, study methodol-
ogy, and future research by fostering important discussions

Patient partners can play an important role in disseminating research
findings

Improves communication with the public and strengthens the
research through trust [R/P]

8

Encourages a sense of partnership (between patients and researchers)
and improves patient partner trust of the research community

Increases self-confidence and the impact of the patient voice
May increase trainee recruitment/retention, external collabora-
tion, and recruitment [R]

5

There is potential to create external partnerships that are rare for pro-
fessional engagements

Improved trainee retention by renewing interest in the real-life impli-
cations of their research

Challenges Studies

Differences in research knowledge and experience between
research and patient partner populations might affect the qual-
ity of research and limit meaningful engagement [R/P]

3

Patient partners have difficulties connecting with future innovations
Engaging few patient partners can limit diverse perspectives 1

Abbreviations: R and P denote themes that pertain to researchers and patient part-
ners, respectively.
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engagement’. Ideally, patients would be engaged from study onset to
completion. Four themes outline items to consider throughout a
patient engagement activity including ‘effective and consistent com-
munication’ (e.g. roles, responsibilities, and expectations), acknowl-
edging that ‘patient partners may become engaged to different
degrees’ depending on availability and skills, expecting ‘disagree-
ments and frustrations’ to occur, and ‘considering the patient partner
and researcher relationship as collaborative’. The final recommenda-
tion was one to consider at the end of the research project and that is
how pivotal ‘evaluating the impact of patient engagement’ is in
‘improving bi-directional knowledge translations’ and how this will
affect the success of future initiatives.

3.8. Perceived barriers and enablers of patient engagement

Reported barriers to patient engagement in preclinical research
were summarized into four themes (Table 4). Two of these themes
highlighted infrastructure and resources such as ‘structural barriers’
like time and budget to support engagement, and the ‘lack of
researcher and patient partner training opportunities to guide mean-
ingful patient engagement in basic science research’. The other two
themes emphasized group composition and dynamics. The ‘inadver-
tent exclusions of members of particular groups’ was a barrier to cre-
ating a representative patient partnership, and when a partnership
was formed ‘addressing the priorities of all team members’ was a
continuing issue.

Reported enablers to patient engagement were summarized into
four themes (Table 4). The most commonly reported enabler was
‘creating a safe space where patient partners and researchers felt
comfortable collaborating’. Further details on items to consider when



Table 4
Reported barriers and enablers to patient engagement (n=32).

Barriers Studies

Addressing the priorities of all team members can be difficult to
achieve [R]

8

It is challenging to capture diverse viewpoints and research priorities
frommembers with different research backgrounds

Structural barriers to patient engagement exist [R] 7
Insufficient researcher resources to support patient partners including

time and budget restrictions
Defining the patient partner population to recruit can be challeng-

ing [R]
5

Recruitment may inadvertently exclude members of particular groups
Lack of researcher training opportunities to guide meaningful

patient engagement in basic science research [R/P]
4

Lack of research experience, preparation, and clarity around patient
engagement expectations

Enablers Studies

Creating a safe space where patient partners and researchers feel
comfortable to collaborate [R/P]

6

Ensure teammembers feel comfortable in sharing individual views
Distribute learning materials before and after meetings
Consider arranging the team structure to support patient engage-

ment [R/P]
5

Training and resources for researchers to overcome challenges
Critically building study team composition including an engagement

coordinator
Develop patient engagement strategies ahead of time [R] 2
Plan for equitable division of responsibilities to reduce the burden on

the project team and help partners feel more invested
Consider the needs of the community
External organizations that actively support patient engagement

in basic science research projects [R/P]
1

Enforcing and facilitating the involvement of patient partners

Abbreviations: R and P denote themes that pertain to researchers and patient part-
ners, respectively.
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creating a safe space are outlined in Supplementary Table 4. Two
additional enabling themes that should be considered when prepar-
ing to engage patients include ‘arranging the team structure to sup-
port patient engagement’, which can be achieved by designating an
‘engagement coordinator’, and ‘developing a patient engagement
strategy ahead of time’; this might ultimately better ‘consider the
needs of the community’ and ‘plan for equitable distribution of
responsibilities’. The final enabling theme highlighted ‘external
organizations that actively support patient engagement’ as an
enabler.

4. Discussion

Our scoping review identified a number of examples of patient
engagement in preclinical research that provided a rich corpus of
information to facilitate future work in this field. Although the preva-
lence of published patient engagement initiatives in preclinical
research is low, included studies collectively exhibited many exam-
ples of patient engagement across various preclinical research stages
and at each level of engagement.

Of note, the majority of included studies were conducted in the
United Kingdom and the United States. This may be a reflection of
INVOLVE (UK based) and the Patient Centered Outcomes Research
Institute (US based) being two established agencies that facilitate
patient engagement in research. We identified considerations that
may be unique to preclinical research. Reported challenges of patient
engagement emerged from differences in research knowledge and
how this might affect the quality of research and thereby potentially
limit meaningful engagement. This perceived knowledge gap may be
attributed to the fact that laboratory research is traditionally a non-
public facing field; this may make it difficult for patient partners to
fully connect with future innovations. Moreover, given the often
highly technical nature of preclinical research, patient partners may
not have sufficient knowledge in preclinical research to communicate
effectively or, as highlighted in our review, feel comfortable sharing
individual views. As a corollary, preclinical scientists may not have
adequate training and/or experience to communicate with patient
partners. Indeed, communication with the public (and in a non-tech-
nical manner) has only recently been highlighted as a needed skill in
basic science [50].

Bridging the gap in a non-patient or non-public facing area of
research is not easily accomplished and requires special considera-
tions. A common theme that emerged from our analysis was the
important role played by patient organizations or engagement coor-
dinators in supporting collaboration between preclinical researchers
and patient partners. This role would represent a connection
between both groups that understands the perspectives, strengths,
and weaknesses of each. Personnel in this role may initiate connec-
tions between researchers and the public by identifying patients that
are interested in becoming partners and dissolving barriers.

As highlighted in this review, interested patients and members of
patient organizations are being invited to attend basic science confer-
ences. This preliminary step to patient engagement may be an effec-
tive strategy to begin bridging the gap between patients and basic
scientists. Considerations and methods to engage patients within sci-
entific conferences have been studied in the clinical research field
including offering accommodations to encourage attendance, extend-
ing the invitation to diverse groups, co-developing conference activi-
ties, and co-evaluating the patient centeredness of presentations or
abstracts [51]. Although invitations to conferences may initially
bridge the gap between the public and basic science, our review has
captured activities that may engage patient partners throughout indi-
vidual basic science research project (from education and priority
setting to dissemination). Certainly, future efforts to engage patient
partners should consider lessons learned captured by our review
including recognizing patient partner contributions, maintaining
diversity, and emphasizing collaboration.

Patient engagement in clinical research has been described in a
number of systematic reviews [52�54], and the impacts of these
activities are under empirical investigation [55,56]. Despite the rela-
tive paucity of work relating to patient engagement in preclinical
research, our findings echo reported outcomes of patient engagement
in clinical research. A recent scoping review [53] of patient engage-
ment initiatives in health research highlighted similar benefits of
engagement, including improving communication with the public
and creating mutual learning opportunities that build new skills and
generate fresh perspectives. More specifically, we identified patient
engagement as a way for researchers to recognize the real-life impli-
cations of their work and for patient partners to learn about preclini-
cal research being conducted in a field that is of interest to them.
Both opportunities are unlikely to occur without a partnership
between preclinical researchers and patient partners.

Although many parallels have been drawn from patient engage-
ment in clinical research, it is important to highlight where engage-
ment differs. Our review did not identify examples of patient
engagement reported at the data collection and data analysis stages.
While this may not be surprising, patient engagement is beginning to
emerge in clinical data collection processes which highlights a unique
consideration [55]. One major difference between preclinical and
clinical research is that the conduct of preclinical research in labora-
tories is not patient facing. Thus, the research environment may con-
tribute to the lack of patient engagement in certain preclinical data
domains given limitations around routine access for patients to ani-
mal lab facilities.

Our results suggest that patient engagement is feasible in preclini-
cal laboratory research. Although this review highlights the current
state of a novel area of patient engagement, a few limitations and
potential areas of bias should be noted. Firstly, the individual



10 G. Fox et al. / EBioMedicine 70 (2021) 103484
included studies often provided rich amounts of information; how-
ever, some pertinent, granular details may not have been captured in
our thematic analysis; we recommend that preclinical researchers
interested in patient engagement should review the included studies
for further details. Our synthesis may have been impacted by the
interests of the researchers of the included articles. Since most
included articles were written from the perspective of the researcher,
the reported impacts of patient engagement may not fully reflect the
views of patient partners. In addition, unclear reporting of individual
studies introduces potential risk of bias in this review. For example,
several patient engagement activities, including participation in
funding panels or committee work, may not be published and thus
not picked up by systematic database searches. Alternatively, our
findings may be influenced by the lack of published null or negative
preclinical research. Despite our use of a comprehensive search strat-
egy (designed in collaboration with an information specialist), there
are likely other examples of patient engagement in preclinical
research that we did not capture since different terms and definitions
are being used interchangeably in the literature (i.e. engagement,
involvement, empowerment, patient-centred research) [54]. Finally,
some journals do not accept patient partners as authors [57] which
may explain why few studies recognized patient partner contribution
through co-authorship.

Our review provides a current summary of patient engagement in
preclinical laboratory research. In order to accelerate development of
this area, patient organizations, funding agencies, and research insti-
tutions should consider how to facilitate opportunities for preclinical
laboratory researchers and patients to interact. Future research
should focus on proper reporting of patient engagement activities in
preclinical laboratory research and assessment of the impacts of such
practices on research conduct (Supplementary Table 5). Indeed,
members of our group will be using results of this review to generate
an evidence informed framework to help guide the development and
conduct of future patient engagement in preclinical research.

Declaration of Competing Interest

All authors have completed the ICMJE uniform disclosure form at
www.icmje.org/coi_disclosure.pdf and declare: no support from any
organisation for the submitted work; no financial relationships with
any organisations that might have an interest in the submitted work
in the previous three years; no other relationships or activities that
could appear to have influenced the submitted work. DPR reports
other relationships and activities from Institute of Musculoskeletal
Health and Arthritis (CIHR), personal fees from Janssen, other from
Various pharmaceutical companies, other from Clinical Trials Ontario,
other from Chronic Pain Network, outside the submitted work; DPR is
a scientist by training and lives with rheumatoid arthritis.

Acknowledgements

We thank Risa Shorr from, MLS (Information Specialist, Learning
Services, The Ottawa Hospital) for assistance with the systematic
search strategies. This work was supported by Canadian Institutes of
Health Research (CIHR) Strategy for Patient Oriented Research Cata-
lyst Grant: Patient-Oriented Research and a CIHR Project Grant.

Contributors

GF contributed to data curation, investigation, project administra-
tion, visualization, and manuscript writing. DAF contributed to study
conception, methodology, visualization, supervision, and approving
the final manuscript. ZD contributed to data curation and investiga-
tion. MY contributed to data curation and investigation. MF contrib-
uted to investigation and visualization. EP contributed to
visualization. AS contributed to investigation and visualization. DPR,
KH, AAM, KFM, ZM, JM, and KMF contributed to study conception
and writing (reviewing and editing). JP contributed to study concep-
tion, visualization, and supervision. MML contributed to funding
acquisition, study conception, methodology, supervision, visualiza-
tion, manuscript drafting, and approving the final manuscript. The
corresponding author attests that all listed authors meet authorship
criteria and that no others meeting the criteria have been omitted.
All authors read and approved the final version of the manuscript.

Data sharing

Authors confirm that all relevant data are included in the paper
and/or supplementary information files. We plan to disseminate
these findings to patient and public communities by social media and
through our knowledge users.

Supplementary materials

Supplementary material associated with this article can be found
in the online version at doi:10.1016/j.ebiom.2021.103484.

References

[1] Canadian Institutes of Health Research. Patient Engagement [Internet].[cited 2021
July 6]. Available from: http://www.cihr-irsc.gc.ca/e/45851.html

[2] Canadian Institutes of Health Research. About SPOR [Internet]. [cited 2021 July 6].
Available from: http://www.cihr-irsc.gc.ca/e/51036.html

[3] Duffett L. Patient engagement: what partnering with patient in research is all
about. Thromb Res 2017;150:113–20.

[4] Crocker JC, Ricci-Cabello I, Parker A, Hirst JA, Chant A, Petit-Zeman S, et al. Impact
of patient and public involvement on enrolment and retention in clinical trials:
systematic review and meta-analysis. BMJ 2018;363:k4738.

[5] Domecq JP, Prutsky G, Elraiyah T, Wang Z, Nabhan M, Shippee N, et al. Patient
engagement in research: a systematic review. BMC Health Serv Res 2014;14:89.

[6] UKCRC Health Research Classification System. UK health research analysis [Inter-
net]. [cited 2021 July 6]. Available from: https://hrcsonline.net/reports/analysis-
reports/uk-health-research-analysis-2018/

[7] Arksey H, O'Malley L. Scoping studies: towards a methodological framework. Int J
Soc Res Methodol 2005;8(1):19–32.

[8] Levac D, Colquhoun H, O'Brien KK. Scoping studies: advancing the methodology.
Implement Sci 2010;5:69.

[9] Peters MDJ, Godfrey C, McInerney P, Munn Z, Tricco AC, Khalil H. Chapter 11:
Scoping reviews (2020 version). In: Aromataris E, Munn Z, editors. JBI manual for
evidence synthesis. JBI; 2020. https://synthesismanual.jbi.global (accessed March
7, 2021).

[10] Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA exten-
sion for scoping reviews (PRISMA-ScR): checklist and explanation. Ann Intern
Med 2018;169(7):467–73.

[11] Staniszewska S, Brett J, Simera I, Seers K, Mockford C, Goodlad S, et al. GRIPP2
reporting checklists: tools to improve reporting of patient and public involve-
ment in research. BMJ 2017;358:j3453.

[12] Canadian Agency for Drugs and Technologies for Health. Grey matters: a practical
tool for searching health-related grey literature [Internet]. [cited 2021 July 6].
Available from: https://www.cadth.ca/resources/finding-evidence/grey-matters

[13] Institute of Medicine NRC. Use of laboratory animals in biomedical and behavioral
research. Washington, DC: The National Academies Press; 1988. p. 112.

[14] International Association for Public Participation (IAP2). Core values, ethics, spec-
trum-the 3 pillars of public participation [Internet]. [cited 2021 July 6]. Available
from: https://www.iap2.org/page/pillars

[15] Carman KL, Dardess P, Maurer M, Sofaer S, Adams K, Bechtel C, et al. Patient and
family engagement: a framework for understanding the elements and developing
interventions and policies. Health Aff (Millwood) 2013;32(2):223–31.

[16] Thomas J, Harden A. Methods for the thematic synthesis of qualitative research in
systematic reviews. BMC Med Res Methodol 2008;8:45.

[17] Ryan C, Hesselgreaves H, Wu O, Paul J, Dixon-Hughes J, Moss JG. Protocol for a
systematic review and thematic synthesis of patient experiences of central
venous access devices in anti-cancer treatment. Syst Rev 2018;7(1):61.

[18] Rheault MN, Savige J, Randles MJ, Weinstock A, Stepney M, Turner AN, et al. The
importance of clinician, patient and researcher collaborations in Alport syn-
drome. Pediatr Nephrol 2020;35(5):733–42.

[19] van den Berg LH, Sorenson E, Gronseth G, Macklin EA, Andrews J, Baloh RH, et al.
Revised airlie house consensus guidelines for design and implementation of ALS
clinical trials. Neurology 2019;92(14):e1610. -e23.

[20] Boenink M, van der Scheer L, Garcia E, van der Burg S. Giving voice to patients:
developing a discussion method to involve patients in translational research.
Nanoethics 2018;12(3):181–97.

[21] Russell G, Starr S, Elphick C, Rodogno R, Singh I. Selective patient and public
involvement: the promise and perils of pharmaceutical intervention for autism.
Health Expect 2018;21(2):466–73.

http://www.icmje.org/coi_disclosure.pdf
https://doi.org/10.1016/j.ebiom.2021.103484
http://www.cihr-irsc.gc.ca/e/45851.html
http://www.cihr-irsc.gc.ca/e/51036.html
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0003
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0003
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0004
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0004
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0004
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0005
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0005
https://hrcsonline.net/reports/analysis-reports/uk-health-research-analysis-2018/
https://hrcsonline.net/reports/analysis-reports/uk-health-research-analysis-2018/
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0007
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0007
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0008
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0008
https://synthesismanual.jbi.global
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0010
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0010
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0010
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0011
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0011
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0011
https://www.cadth.ca/resources/finding-evidence/grey-matters
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0013
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0013
https://www.iap2.org/page/pillars
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0015
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0015
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0015
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0016
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0016
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0017
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0017
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0017
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0018
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0018
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0018
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0019
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0019
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0019
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0020
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0020
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0020
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0021
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0021
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0021


G. Fox et al. / EBioMedicine 70 (2021) 103484 11
[22] Tamagnini F, Cotton M, Goodall O, Harrison G, Jeynes C, Palombo F, et al. 'Of Mice
and Dementia': a filmed conversation on the use of animals in dementia research.
Dement (Lond) 2018;17(8):1055–63.

[23] Frazier TW, Dawson G, Murray D, Shih A, Sachs JS, Geiger A. Brief report: a survey
of autism research priorities across a diverse community of stakeholders. J Autism
Dev Disord 2018;48(11):3965–71.

[24] Talebizadeh Z, Shah A, PCORI EAIN-2419 Working Group. Building a bridge
between genetics and outcomes research: application in autism (the AutGO
study). Patient 2018;11(4):451–62.

[25] McDonnell TCR, Wincup C, Rahman A, Giles I. Going viral in rheumatology: using
social media to show that mechanistic research is relevant to patients with lupus
and antiphospholipid syndrome. Rheumatol Adv Pract 2018;2(1):rky003.

[26] Parsons S, Thomson W, Cresswell K, Starling B, McDonagh JE. Barbara ansell
national network for adolescent R. What do young people with rheumatic disease
believe to be important to research about their condition? A UK-wide study.
Pediatr Rheumatol Online J 2017;15(1):53.

[27] Zoeller K. Science and the lay perspective: lay people's involvement in assessing
tissue engineering. Tissue Eng Part A 2014;20(19-20):2561–6.

[28] Filocamo M, Baldo C, Goldwurm S, Renieri A, Angelini C, Moggio M, et al. Telethon
network of genetic biobanks: a key service for diagnosis and research on rare dis-
eases. Orphanet J Rare Dis 2013;8:129.

[29] Black D, Brockway-Lunardi L. The melanoma research alliance: the power of
patient advocacy to accelerate research and novel therapies. Cancer Immunol Res
2013;1(6):357–61.

[30] Godard B, Marshall J, Laberge C. Community engagement in genetic research:
results of the first public consultation for the Quebec CARTaGENE project. Com-
munity Genet 2007;10(3):147–58.

[31] Haga SB, Rosanbalm KD, Boles L, Tindall GM, Livingston TM, O'Daniel JM. Promot-
ing public awareness and engagement in genome sciences. J Genet Couns
2013;22(4):508–16.

[32] O'Daniel JM, Rosanbalm KD, Boles L, Tindall GM, Livingston TM, Haga SB. Enhanc-
ing geneticists' perspectives of the public through community engagement. Genet
Med 2012;14(2):243–9.

[33] Terry SF, Christensen KD, Metosky S, Rudofsky G, Deignan KP, Martinez H, et al.
Community engagement about genetic variation research. Popul Health Manag
2012;15(2):78–89.

[34] Pulver SR, Cognigni P, Denholm B, Fabre C, GuWX, Linneweber G, et al. Why flies?
Inexpensive public engagement exercises to explain the value of basic biomedical
research on Drosophila melanogaster. Adv Physiol Educ 2011;35(4):384–92.

[35] Arturi MC. Patient advocacy in Diamond Blackfan anemia: facilitating transla-
tional research and progress towards the cure of a rare disease. Semin Hematol
2011;48(2):75–80.

[36] Baart IL, Abma TA. Patient participation in fundamental psychiatric genomics
research: a Dutch case study. Health Expect 2011;14(3):240–9.

[37] Boon W, Broekgaarden R. The role of patient advocacy organisations in neuro-
muscular disease R&D�The case of the Dutch neuromuscular disease association
VSN. Neuromuscul Disord 2010;20(2):148–51.

[38] Van Olphen J, Ottoson J, Green L, Barlow J, Koblick K, Hiatt R. Evaluation of a part-
nership approach to translating research on breast cancer and the environment.
Prog Community Health Partnersh 2009;3(3):213–26.

[39] Haddow G, Cunningham-Burley S, Bruce A, Parry S. Generation Scotland: consult-
ing publics and specialists at an early stage in a genetic database's development.
Crit Public Health 2008;18(2):139–49.

[40] Riter RN, Weiss RS. Connecting students with patients and survivors to enhance
cancer research training. Cancer Res 2019;79(16):4011–4.
[41] de Wit MP, Berlo SE, Aanerud GJ, Aletaha D, Bijlsma JW, Croucher L, et al. Euro-
pean league against rheumatism recommendations for the inclusion of patient
representatives in scientific projects. Ann Rheum Dis 2011;70(5):722–6.

[42] Mollan S, Hemmings K, Herd CP, Denton A, Williamson S, Sinclair AJ. What are the
research priorities for idiopathic intracranial hypertension? A priority setting
partnership between patients and healthcare professionals. BMJ Open 2019;9(3):
e026573.

[43] Costello W, Dorris E. Laying the groundwork: building relationships for public
and patient involvement in pre-clinical paediatric research. Health Expect
2020;23(1):96–105.

[44] Arthritis Research UK. Patient & public involvement: a researcher's guide [Inter-
net]. [cited 2021 July 6]. Available from: https://www.versusarthritis.org/media/
1376/patient-and-public-involvement-guidance.pdf

[45] Davies G, Gorman R, McGlacken R, Peres S. The social aspects of genome editing:
publics as stakeholders, populations and participants in animal research. Lab
Anim 2021;0(0):1–8. doi: 10.1177/0023677221993157.

[46] Taruscio D, Baynam G, Cederroth H, Groft SC, Klee EW, Kosaki K, et al. The undiag-
nosed diseases network international: five years and more!. Mol Genet Metab
2020;129(4):243–54.

[47] Moore L, Eggleton P, Smerdon G, Newcombe J, Holley JE, Gutowski NJ, et al.
Engagement of people with multiple sclerosis to enhance research into the physi-
ological effect of hyperbaric oxygen therapy. Mult Scler Relat Disord
2020;43:102084.

[48] Mahler S, Besser D. The German stem cell network GSCN-a nationwide network
with many tasks. Stem Cell Res 2020;42:101672.

[49] Birch R, Simons G, Wahamaa H, McGrath CM, Johansson EC, Skingle D, et al.
Development and formative evaluation of patient research partner involvement
in a multi-disciplinary European translational research project. Res Involv Enga-
gem 2020;6:6.

[50] Toolkit. How to work in science communication. Nature 2019;1(1):1. doi:
10.1038/d41586-019-01359-4.

[51] Chu LF, Utengen A, Kadry B, Kucharski SE, Campos H, Crockett J, et al. Nothing
about us without us"-patient partnership in medical conferences. BMJ 2016;354:
i3883.

[52] Boivin A, L'Esperance A, Gauvin FP, Dumez V, Macaulay AC, Lehoux P, et al. Patient
and public engagement in research and health system decision making: A sys-
tematic review of evaluation tools. Health Expect 2018;21(6):1075–84.

[53] Manafo E, Petermann L, Mason-Lai P, Vandall-Walker V. Patient engagement in
Canada: a scoping review of the 'how' and 'what' of patient engagement in health
research. Health Res Policy Syst 2018;16(1):5.

[54] Harrington RL, Hanna ML, Oehrlein EM, Camp R, Wheeler R, Cooblall C, et al.
Defining patient engagement in research: results of a systematic review and anal-
ysis: report of the ISPOR patient-centered special interest group. Value Health
2020;23(6):677–88.

[55] Forsythe LP, Carman KL, Szydlowski V, Fayish L, Davidson L, Hickam DH, et al.
Patient engagement in research: early findings from the patient-centered out-
comes research institute. Health Aff (Millwood) 2019;38(3):359–67.

[56] Hamad J, Gore J, Chisolm S, Powell M, Lavallee DC, Lipman R, et al. Patient
empowerment through engagement in bladder cancer research. Urol Oncol
2020;39(3):193.e13.

[57] Cobey KD, Monfaredi Z, Poole E, Proulx L, Fergusson D, Moher D. Editors-in-chief
perceptions of patients as (co) authors on publications and the acceptability of
ICMJE authorship criteria: a cross-sectional survey. Res Involv Engagem 2021;7
(1):39.

http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0022
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0022
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0022
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0023
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0023
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0023
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0024
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0024
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0024
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0025
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0025
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0025
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0026
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0026
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0026
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0026
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0027
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0027
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0028
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0028
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0028
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0029
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0029
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0029
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0030
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0030
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0030
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0031
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0031
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0031
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0032
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0032
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0032
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0033
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0033
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0033
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0034
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0034
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0034
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0035
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0035
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0035
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0036
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0036
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0037
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0037
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0037
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0037
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0038
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0038
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0038
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0039
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0039
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0039
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0040
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0040
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0041
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0041
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0041
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0042
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0042
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0042
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0042
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0043
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0043
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0043
https://www.versusarthritis.org/media/1376/patient-and-public-involvement-guidance.pdf
https://www.versusarthritis.org/media/1376/patient-and-public-involvement-guidance.pdf
https://doi.org/10.1177/0023677221993157
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0046
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0046
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0046
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0047
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0047
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0047
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0047
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0048
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0048
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0049
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0049
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0049
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0049
https://doi.org/10.1038/d41586-019-01359-4
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0051
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0051
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0051
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0052
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0052
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0052
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0053
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0053
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0053
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0054
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0054
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0054
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0054
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0055
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0055
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0055
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0056
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0056
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0056
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0057
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0057
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0057
http://refhub.elsevier.com/S2352-3964(21)00277-2/sbref0057

	Patient engagement in preclinical laboratory research: A scoping review
	1. Introduction
	2. Methods
	2.1. Information sources and literature search
	2.2. Eligibility criteria and study selection
	2.3. Data extraction
	2.4. Synthesis of results
	2.5. Patient partner engagement
	2.6. Ethics
	2.7. Role of funding source

	3. Results
	3.1. Search and study characteristics
	3.2. Patient engagement characteristics and identification
	3.3. Patient engagement activities
	3.4. Researcher and patient partner training
	3.5. Funding and credit for patient engagement
	3.6. Benefits and challenges of patient engagement
	3.7. Recommendations for patient engagement
	3.8. Perceived barriers and enablers of patient engagement

	4. Discussion
	Declaration of Competing Interest
	Acknowledgements
	Contributors
	Data sharing

	Supplementary materials
	References



