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BACKGROUND: Well-defined, systematic, and transpar-
ent processes to identify health research gaps, needs, and
priorities are vital to ensuring that available funds target
areas with the greatest potential for impact.
OBJECTIVE: The purpose of this review is to characterize
methods conducted or supported by research funding
organizations to identify health research gaps, needs, or
priorities.
METHOD: We searched MEDLINE, PsycINFO, and the
Web of Science up to September 2019. Eligible studies
reported on methods to identify health research gaps,
needs, and priorities that had been conducted or support-
ed by research funding organizations. Using a published
protocol, we extracted data on the method, criteria, in-
volvement of stakeholders, evaluations, and whether the
method had been replicated (i.e., used in other studies).
RESULTS: Among 10,832 citations, 167 studies were
eligible for full data extraction. More than half of the stud-
ies employed methods to identify both needs and priori-
ties, whereas about a quarter of studies focused singular-
ly on identifying gaps (7%), needs (6%), or priorities (14%)
only. Themost frequently usedmethods were the conven-
ing ofworkshops ormeetings (37%), quantitativemethods
(32%), and the James Lind Alliance approach, a multi-
stakeholder research needs and priority setting process
(28%). The most widely applied criteria were importance
to stakeholders (72%), potential value (29%), and feasibil-
ity (18%). Stakeholder involvement was most prominent
among clinicians (69%), researchers (66%), and patients
and the public (59%). Stakeholders were identified
through stakeholder organizations (51%) and purposive
(26%) and convenience sampling (11%). Only 4% of stud-
ies evaluated the effectiveness of the methods and 37%
employed methods that were reproducible and used in
other studies.
DISCUSSION: To ensure optimal targeting of funds to
meet the greatest areas of need and maximize outcomes,
a muchmore robust evidence base is needed to ascertain
the effectiveness of methods used to identify research
gaps, needs, and priorities.
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BACKGROUND

Well-defined, systematic, and transparent methods to identify
health research gaps, needs, and priorities are vital to ensuring
that available funds target areas with the greatest potential for
impact.1,2 As defined in the literature,3,4 research gaps are
defined as areas or topics in which the ability to draw a
conclusion for a given question is prevented by insufficient
evidence. Research gaps are not necessarily synonymous with
research needs, which are those knowledge gaps that signifi-
cantly inhibit the decision-making ability of key stakeholders,
who are end users of research, such as patients, clinicians, and
policy makers. The selection of research priorities is often
necessary when all identified research gaps or needs cannot be
pursued because of resource constraints. Methods to identify
health research gaps, needs, and priorities (from herein re-
ferred to as gaps, needs, priorities) can be multi-varied and
there does not appear to be general consensus on best
practices.3,5

Several published reviews highlight the diverse methods
that have been used to identify gaps and priorities. In a review
of methods used to identify gaps from systematic reviews,
Robinson et al. noted the wide range of organizing principles
that were employed in published literature between 2001 and
2009 (e.g., care pathway, decision tree, and patient, interven-
tion, comparison, outcome framework,).6 In a more recent
review spanning 2007 to 2017, Nyanchoka et al. found that
the vast majority of studies with a primary focus on the
identification of gaps (83%) relied solely on knowledge syn-
thesis methods (e.g., systematic review, scoping review, evi-
dence mapping, literature review). A much smaller proportion
(9%) relied exclusively on primary research methods (i.e.,
quantitative survey, qualitative study).7

With respect to research priorities, in a review limited to a
PubMed database search covering the period from 2001 to
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2014, Yoshida documented a wide range of methods to iden-
tify priorities including the use of not only knowledge synthe-
sis (i.e., literature reviews) and primary research methods (i.e.,
surveys) but also multi-stage, structured methods such as
Delphi, Child Health and Nutrition Research Initiative
(CHNRI), James Lind Alliance Priority Setting Partner-
ship (JLA PSP), and Essential National Health Research
(ENHR).2 The CHNRI method, originally developed for
the purpose of setting global child health research pri-
orities, typically employs researchers and experts to
specify a long list of research questions, the criteria that
will be used to prioritize research questions, and the
technical scoring of research questions using the defined
criteria.8 During the latter stages, non-expert stake-
holders’ input are incorporated by using their ratings
of the importance of selected criteria to weight the
technical scores. The ENHR method, initially designed
for health research priority setting at the national level,
involves researchers, decision-makers, health service
providers, and communities throughout the entire pro-
cess of identifying and prioritizing research topics.9 The
JLA PSP method convenes patients, carers, and clini-
cians to equally and jointly identify questions about
healthcare that cannot be answered by existing evidence
that are important to all groups (i.e., research needs).10

The identified research needs are then prioritized by the
groups resulting in a final list (often a top 10) of
research priorities. Non-clinical researchers are excluded
from voting on research needs or priorities but can be
involved in other processes (e.g., knowledge synthesis).
CHNRI, ENHR, and JLA PSP usually employ a mix of
knowledge synthesis and primary research methods to
first identify a set of gaps or needs that are then prior-
itized. Thus, even though CHNRI, ENHR, and JLA PSP
have been referred to as priority setting methods, they
actually consist of a gaps or needs identification stage
that feeds into a research prioritization stage.
Nyanchoka et al.’s review found that the majority of studies

focused on the identification of gaps alone (65%), whereas the
remaining studies focused either on research priorities alone
(17%) or on both gaps and priorities (19%).7 In an update to
Robinson et al.’s review,6 Carey et al. reviewed the literature
between 2010 and 2011 and observed that the studies con-
ducted during this latter period of time focused more on
research priorities than gaps and had increased stakeholder
involvement, and that none had evaluated the reproducibility
of the methods.11

The increasing development and diversity of formal
processes and methods to identify gaps and priorities are
indicative of a developing field.2,12 To facilitate more
standardized and systematic processes, other important
areas warrant further investigation. Prior reviews did not
distinguish between the identification of gaps versus
research needs. The Agency for Healthcare Research
and Quality Evidence-based Practice Center (AHRQ

EPC) Program issued a series of method papers related
to establishing research needs as part of comparative
effectiveness research.13–15 The AHRQ EPC Program
defined research needs as “evidence gaps” identified
within systematic reviews that are prioritized by stake-
holders according to their potential impact on practice or
care.16 Furthermore, Nyanchoka et al. relied on author
designations to classify studies as focusing on gaps
versus research priorities and noted that definitions of
gaps varied across studies, highlighting the need to
apply consistent taxonomy when categorizing studies in
reviews.7 Given the rise in the use of stakeholders in
both gaps and prioritization exercises, a greater under-
standing of the range of practices involving stakeholders
is also needed. This includes the roles and responsibil-
ities of stakeholders (e.g., consultants versus final deci-
sion-makers), the composition of stakeholders (e.g., non-
research clinicians, patients, caregivers, policymakers),
and the methods used to recruit stakeholders. The lack
of consensus of best practices also highlights the impor-
tance of learning the extent to which evaluations to
determine the effectiveness of gaps, needs, and prioriti-
zation exercises have been conducted, and if so, what
were the resultant outcomes.
To better inform efforts and organizations that fund health

research, we conducted a scoping review of methods used to
identify gaps, needs, and priorities that were linked to potential
or actual health research funding decision-making. Hence, this
scoping review was limited to studies in which the identifica-
tion of health research gaps, needs, or priorities was supported
or conducted by funding organizations to address the follow-
ing questions1: What are the characteristics of methods to
identify health research gaps, needs, and priorities? and2 To
what extent have evaluations of the impact of these methods
been conducted? Given that scoping reviews may be executed
to characterize the ways an area of research has been conduct-
ed,17,18 this approach is appropriate for the broad nature of this
study’s aims.

METHODS

Protocol and Registration

We employed methods that conform to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
extension for Scoping Reviews.19 See Appendix A in the
Supplementary Information. The scoping review protocol is
registered with the Open Science Framework (https://osf.io/
5zjqx/).

Eligibility Criteria

Studies published in English that described methods to iden-
tify health research gaps, needs, or priorities that were sup-
ported or conducted by funding organizations were eligible for
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inclusion.We excluded studies that reported only the results of
the exercise (e.g., list of priorities) absent of information on the
methods used. We also excluded studies involving evidence
synthesis (e.g., literature or systematic reviews) that were
solely descriptive and did not employ an explicit method to
identify research gaps, needs, or priorities.

Information Sources and Search Strategy

We searched the following electronic databases: MEDLINE,
PsycINFO, and Web of Science. Our database search also
included an update of the Nyanchoka et al. scoping review,
which entailed executing their database searches for the time
period following 2017 (the study’s search end date).7

Nyanchoka et al. did not include database searches for re-
search needs. The electronic database search and scoping
review update were completed in August and September
2019, respectively. The search strategy employed for each of
the databases is presented in Appendix B in the Supplemen-
tary Information.

Selection of Sources of Evidence and Data
Charting Process

Two reviewers screened titles and abstracts and full-text pub-
lications. Citations that one or both reviewers considered
potentially eligible were retrieved for full-text review. Rele-
vant background articles and scoping and systematic reviews
were reference mined to screen for eligible studies. Full-text
publications were screened against detailed inclusion and ex-
clusion criteria. Data was extracted by one reviewer and
checked by a second reviewer. Discrepancies were resolved
through discussion by the review team.
Information on study characteristics were extracted

from each article including the aims of the exercise
(i.e., gaps, needs, priorities, or a combination) and
health condition (i.e., physical or psychological). Based
on definitions in the literature,3–5 the aims of the exer-
cise were coded according to the activities that were
conducted, which may not have always corresponded
with the study authors’ labeling of the exercises. For
instance, the JLA PSP method is often described as a
priority exercise but we categorized it as a needs and
priority exercise. Priority exercises can be preceded by
exercises to identify gaps or needs, which then feed into
the priority exercise such as in JLA PSP; however,
standalone priority exercises can also be conducted
(e.g., stakeholders prioritize an existing list of emerging
diseases).
For each type of exercise, information on the methods were

recorded. An initial list of methods was created based on
previous reviews.9,12,20 During the data extraction process,
any methods not included in the initial list were subsequently
added. If more than one exercise was reported within an article
(e.g., gaps and priorities), information was extracted for each
exercise separately. Reviewers extracted the following

information: methods employed (e.g., qualitative, quantita-
tive), criteria used (e.g., disease burden, importance to stake-
holders), stakeholder involvement (e.g., stakeholder composi-
tion, method for identifying stakeholders), and whether an
evaluation was conducted on the effectiveness of the exercise
(see Appendix C in the Supplementary Information for full
data extraction form).
Synthesis of results entailed quantitative descriptives of

study characteristics (e.g., proportion of studies by aims of
exercise) and characteristics of methods employed across all
studies and by each type of study (e.g., gaps, needs, priorities).

RESULTS

The electronic database search yielded a total of 10,548 titles.
Another 284 articles were identified after searching the refer-
ence lists of full-text publications, including three systematic
reviews21–23 and one scoping review24 that had met eligibility
criteria. Moreover, a total of 99 publications designated as
relevant background articles were also reference mined to
screen for eligible studies. We conducted full-text screening
for 2524 articles, which resulted in 2344 exclusions (440
studies were designated as background articles). A total of
167 exercises related to the identification of gaps, needs, or
priorities that were supported or conducted by a research
funding organization were described across 180 publications
and underwent full data extraction. See Figure 1 for the flow
diagram of our search strategy and reasons for exclusion.

Characteristics of Sources of Evidence

Among the published exercises, the majority of studies (152/
167) conducted gaps, need, or prioritization exercises related
to physical health, whereas only a small fraction of studies
focused on psychological health (12/167) (see Appendix D in
the Supplementary Information).

Methods for Identifying Gaps, Needs, and
Priorities

As seen in Table 1, only about a quarter of studies involved a
singular type of exercise with 7% focused on the identification
of gaps only (i.e., areas with insufficient information to draw a
conclusion for a given question), 6% on needs only (i.e.,
knowledge gaps that inhibit the decision-making of key stake-
holders), and 14% priorities only (i.e., ranked gaps or needs
often because of resource constraints). Studies more common-
ly conducted a combination of multiple types of exercises with
more than half focused on the identification of both research
needs and priorities, 14% on gaps and priorities, 3% gaps,
needs, and priorities, and 3% gaps and needs.
Across the 167 studies, the three most frequently used

methods were the convening of workshops/meetings/confer-
ences (37%), quantitative methods (32%), and the JLA PSP
approach (28%). This was followed by methods involving
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Fig. 1 Literature flow

Table 1 Methods for Identifying Health Research Gaps, Needs, and Priorities

Method All Gaps only Needs
only

Priorities
only

Gaps and
needs

Gaps and
priorities

Needs
and
priorities

Gaps,
needs,
and
priorities

N=167 N=12 N=10 N=23 N=5 N=24 N=88 N=5

N % N % N % N % N % N % N % N %

Framework tool 6 4 0 0 0 0 1 4 1 20 3 13 0 0 1 20
JLA PSP 46 28 0 0 0 0 0 0 0 0 0 0 46 53 0 0
ENHR 2 1 0 0 0 0 0 0 0 0 0 0 2 2 0 0
CHNRI 11 7 0 0 0 0 1 4 0 0 6 25 4 5 0 0
Systematic review 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0
Literature review 29 17 3 25 2 0 5 22 2 40 7 29 7 8 3 60
Evidence mapping 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0
Qualitative methods 28 17 1 8 2 20 2 9 1 20 4 17 14 16 4 80
Quantitative methods 54 32 1 8 2 20 11 48 2 40 11 46 22 25 5 100
Consensus methods 22 13 0 0 0 0 3 13 1 20 4 17 11 13 3 60
Workshop/conference 61 37 12 100 7 70 13 57 5 100 5 21 15 17 4 80
Stakeholder consultation 7 4 0 0 0 0 0 0 1 20 1 4 3 3 2 40
Review in-progress data 12 7 0 0 1 10 0 0 1 20 3 13 6 7 1 20
Review source materials 25 16 0 0 0 0 3 13 2 40 11 46 5 6 5 100
Other 28 17 0 0 2 20 6 26 0 0 4 17 14 16 2 40

JLA PSP, James Lind Alliance Priority Setting Partnerships; ENHR, Essential National Health Research; CHNRI, Child Health and Nutrition Research
Initiative. Numbers in columns may add up to more than the total N or 100% since some studies employed more than one method
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literature reviews (17%), qualitative methods (17%), consen-
sus methods (13%), and reviews of source materials (15%).
Other methods included the CHNRI process (7%), reviews of
in-progress data (7%), consultation with (non-researcher)
stakeholders (4%), applying a framework tool (4%), ENHR
(1%), systematic reviews (1%), and evidence mapping (1%).
The criterion most widely applied across the 167 studies

was the importance to stakeholders (72%) (see Table 2). Al-
most one-third (29%) considered the potential value and 18%
feasibility as criteria. Burden of disease (9%), addressing
inequities (8%), costs (6%), alignment with organization’s
mission (3%), and patient centeredness (2%) were adopted
as criteria to a lesser extent.
About two-thirds of the studies included researchers (66%)

and clinicians (69%) as stakeholders (see Appendix E in the
Supplementary Information). Patients and the public were
involved in 59% of the studies. A smaller proportion included
policy makers (20%), funders (13%), product makers (8%),
payers (5%), and purchasers (2%) as stakeholders. Nearly half
of the studies (51%) relied on stakeholder organizations to
identify stakeholders (see Appendix F in the Supplementary
Information). A quarter of studies (26%) used purposive sam-
pling and some convenience sampling (11%). Few (9%) used
snowball sampling to identify stakeholders. Only a minor
fraction of studies, seven of the 167 (4%), reported some type
of effectiveness evaluation.25–31

DISCUSSION

Our scoping review revealed that approaches to identifying
gaps, needs, and priorities are less likely to occur as discrete
processes and more often involve a combination of exercises.
Approaches encompassing multiple exercises (e.g., gaps and
needs) were far more prevalent than singular standalone exer-
cises (e.g., gaps only) (73% vs. 27%). Findings underscore the
varying importance placed on gaps, needs, and priorities,
which reflect key principles of the Value of Information ap-
proach (i.e., not all gaps are important, addressing gaps do not
necessarily address needs nor does addressing needs necessar-
ily address priorities).32

Findings differ from Nyanchoka et al.’s review in which
studies involving the identification of gaps only outnumbered
studies involving both gaps and priorities.7 However,
Nyanchoka et al. relied on author definitions to categorize
exercises, whereas our study made designations based on our
review of the activities described in the article and applied
definitions drawn from the literature.3,4 Lack of consensus on
definitions of gaps and priority setting has been noted in the
literature.33,34 To the authors’ knowledge, no prior scoping
review has focused on methods related to the identification of
“research needs.” Findings underscore the need to develop and
apply more consistent taxonomy to this growing field of
research.
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More than 40% of studies employed methods with a struc-
tured protocol including JLA PSP, ENHR, CHRNI, World
Café, and the Dialogue model.10,35–40 The World Café and
Dialogue models particularly value the experiential perspec-
tives of stakeholders. The World Café centers on creating a
special environment, often modeled after a café, in which
rounds of multi-stakeholder, small group, conversations are
facilitated and prefaced with questions designed for the spe-
cific purpose of the session. Insights and results are reported
and shared back to the entire group with no expectation to
achieve consensus, but rather diverse perspectives are encour-
aged.36 The Dialogue model is a multi-stakeholder, participa-
tory, priority setting method involving the following phases:
exploratory (informal discussions), consultation (separate
stakeholder consultations), prioritization (stakeholder ratings),
and integration (dialog between stakeholders).39 Findings may
indicate a trend away from non-replicable methods to ap-
proaches that afford greater transparency and reproducibili-
ty.41 For instance, of the 17 studies published between 2000
and 2009, none had employed CHNRI and 6% used JLA PSP
compared to the 141 studies between 2010 and 2019 in which
8% applied CHNRI and 32% JLA PSP. However, notable
variations in implementing CHNRI and JLA PSP have been
observed.41–43 Though these protocols help to ensure a more
standardized process, which is essential when testing the ef-
fectiveness of methods, such evaluations are infrequent but
necessary to establish the usefulness of replicable methods.
Convening workshops, meetings, or conferences was the

method used by the greatest proportion of studies (37%). The
operationalization of even this singular method varied widely
in duration (e.g., single vs. multi-day conferences), format
(e.g., expert panel presentations, breakout discussion groups),
processes (e.g., use of formal/informal consensus methods),
and composition of stakeholders. The operationalization of
other methods (e.g., quantitative, qualitative) also exhibited
great diversity.
The use of explicit criteria to determine gaps, needs, or

priorities is a key component of certain structured proto-
cols40,44 and frameworks.9,45 In our scoping review, the crite-
rion applied most frequently across studies (71%) was “im-
portance to stakeholders” followed by potential value (31%)
and feasibility (18%). Stakeholder values are being incorpo-
rated into the identification of gaps, needs, and exercises
across a significant proportion of studies, but how this is
operationalized varies widely across studies. For instance,
the CHNRI typically employs multiple criteria that are scored
by technical experts and these scores are then weighted based
on stakeholder ratings of their relative importance. Other
studies totaled scores across multiple criteria, whereas JLA
PSP asks multiple stakeholders to rank the top ten priorities.
The importance of involving stakeholders, especially patients
and the public, in priority setting is increasingly viewed as
vital to ensuring the needs of end users are met,46,47 particu-

larly in light of evidence demonstrating mismatches between
the research interests of patients and researchers and clini-
cians.48–50 In our review, clinicians (69%) and researchers
(66%) were the most widely represented stakeholder groups
across studies. Patients and the public (e.g., caregivers) were
included as stakeholders in 59% of the studies. Only a small
fraction of studies involved exercises in which stakeholders
were limited to researchers only. Patients and the public were
involved as stakeholders in 12% of studies published between
2000 and 2009 compared to 60% of studies between 2010 and
2019. Findings may reflect a trend away from researchers
traditionally serving as one of the sole drivers of determining
which research topics should be pursued.
More than half of the studies reported relying on stakehold-

er organizations to identify participants. Partnering with stake-
holder organizations has been noted as one of the primary
methods for identifying stakeholders for priority setting exer-
cises.34 Purposive sampling was the next most frequently used
stakeholder identification method. In contrast, convenience
sampling (e.g., recommendations by study team) and snowball
sampling (e.g., identified stakeholders refer other stakeholders
who then refer additional stakeholders) were not as frequently
employed, but were documented as common methods in a
prior review conducted almost a decade ago.14 The greater use
of stakeholder organizations than convenience or snowball
sampling may be partly due to the more recent proliferation
of published studies using structured protocols like JLA PSP,
which rely heavily on partnerships with stakeholder organiza-
tions. Though methods such as snowball sampling may intro-
duce more bias than random sampling,14 there are no
established best practices for stakeholder identification
methods.51 Nearly a quarter of studies provided either unclear
or no information on stakeholder identification methods,
which has been documented as a barrier to comparing across
studies and assessing the validity of research priorities.34

Determining the effectiveness of gaps, needs, and priority
exercises is challenging given that outcome evaluations are
rarely conducted. Only seven studies reported conducting an
evaluation.25–31 Evaluations varied with respect to their focus
on process- (e.g., balanced stakeholder representation, stake-
holder satisfaction) versus outcome-related impact (e.g., pri-
oritized topics funded, knowledge production, benefits to
health). There is no consensus on what constitutes optimal
outcomes, which has been found to vary by discipline.52

More than 90% of studies involved exercises related to
physical health in contrast to a minor portfolio of work being
dedicated to psychological health, which may be an indication
of the low priority placed on psychological health policy
research. Understanding whether funding decisions for phys-
ical versus psychological health research are similarly or dif-
ferentially governed by more systematic, formal processes
may be important to the extent that this affects the effective
targeting of funds.
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Limitations

By limiting studies to those supported or conducted by
funding organizations, we may have excluded global, nation-
al, or local priority setting exercises. In addition, our scoping
review categorized approaches according to the actual exer-
cises conducted and definitions provided in the scientific
literature rather than relying on the terminology employed
by studies. This resulted in instances in which the category
assigned to an exercise within our scoping review could
diverge from the category employed by the study authors.
Lastly, this study’s findings are subject to limitations often
characteristic of scoping reviews such as publication bias,
language bias, lack of quality assessment, and search, inclu-
sion, and extraction biases.53

CONCLUSIONS

The diversity and growing establishment of formal processes
and methods to identify health research gaps, needs, and
priorities are characteristic of a developing field. Even with
the emergence of more structured and systematic approaches,
the inconsistent categorization and definition of gaps, needs,
and priorities inhibit efforts to evaluate the effectiveness of
varied methods and processes, such efforts are rare and sorely
needed to build an evidence base to guide best practices. The
immense variation occurring within structured protocols,
across different combinations of disparate methods, and even
within singular methods, further emphasizes the importance of
using clearly defined approaches, which are essential to
conducting investigations of the effectiveness of these varied
approaches. The recent development of reporting guidelines
for priority setting for health research may facilitate more
consistent and clear documentation of processes and methods,
which includes the many facets of involving stakeholders.34

To ensure optimal targeting of funds to meet the greatest areas
of need and maximize outcomes, a much more robust evi-
dence base is needed to ascertain the effectiveness of methods
used to identify research gaps, needs, and priorities.

Supplementary Information The online version contains supple-
mentary material available at https://doi.org/10.1007/s11606-021-
07064-1.
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