P’&4d UNIVERSITY OF

& LIVERPOOL

UNIVERSITY OF LIVERPOOL

Institute of Population Health, Liverpool, United Kingdom

Methods for identifying and displaying gaps in health
research

Thesis submitted in accordance with the requirements of the University of
Liverpool for the degree of Doctor in Philosophy

by
Linda Nyanchoka

Primary Supervisor: Professor Catrin Tudur-Smith
Secondary Supervisor: Professor Raphaél Porcher

on

April 27" 2021

Internal Examiner: Professor Bridget Young, University of Liverpool

External Examiner: Professor Jacques Demotes, Université de Bordeaux

Université
Q @ de Paris

MARIE CURIE

Except where otherwise noted, this is work licensed under
https://creativecommons.org/licenses/by-nc-nd/3.0/fr/




Abstract

The overall topic area of methods to identify and display gaps in health research is still not well
established, also there is no standard definition for the term “research gaps” nor standardized
methods to identify research gaps. Furthermore, with a lack of a clear definition, consensus is
lacking on what constitutes the best methodological approaches to identify research gaps,
determine research priorities and display research gaps or priority. The specific objectives of this
PhD project were to 1) identify different definitions reported for the term “research gap” and
describe the methods used to identify, prioritize and display gaps in health research; 2) explore
key stakeholders’ perspectives and experiences with defining, identifying and displaying gaps in
health research; and 3) make preliminary recommendations for methodological guidance on

identifying and displaying gaps in health research.

In the first project, I conducted a scoping review to map reported definitions of research gaps and
methods to identify, prioritize and display gaps in health research. The study provided an overview
of different definitions and methods used to identify, prioritize, and display gaps or priorities in
health research. The most frequent methods in the review aimed at gap identification and involved
secondary research, which included evidence synthesis (80/116 articles, 69%), specifically
systematic reviews and scoping reviews (58/80 articles, 73%). Among studies aimed at research
prioritization, the most frequent methods were combined primary and secondary research,
accounting for 24 (49%) articles, followed by secondary methods, 8 (16%) articles. Finally, 37%

articles described methods for displaying gaps and/or priorities in health research.

The second project was a qualitative study involving semi-structured interviews of key informants

to investigate their knowledge, perceptions, and experiences with defining research gaps and
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characterizing methods/practices used for identifying and displaying gaps in health research. The
results provided evidence on what participants reported as gaps in health research: the terms ranged
from “lack of information”, “inadequate information”, “insufficient information”, “quality of
evidence” and “treatment uncertainty”. The study showed detailed participants’ experiences with
and perceptions of different research methodologies used (i.e., primary, secondary, both).
Researcher participants also expressed a difficulty in systematically identifying research gaps.
With experiences in displaying research gaps, participants expressed the importance of data

visualization and the difficulty in researcher- participants finding the right tool to use to present

research findings.

Finally, the findings of both the scoping review and qualitative study were combined, from which
was gathered a list of definitions related to research gaps as well as key examples of methods to
identify and display research gaps, which were combined and used to inform the development of
methodological guidance to identify gaps in health research. The preliminary recommended
methodological guidance involves four steps: 1) specify the topic area and/or research question;
2) map, identify and clearly state the existing research gap(s); 3) clearly describe the research
gaps(s) identified; and 4) present the research gaps. To be able to determine the feasibility and
usability of this recommendations for methodological guidance in practice, the importance,
relevance and applicability of each step proposed needs to be thoroughly discussed among
different stakeholders, then implemented and evaluated accordingly. The evaluation of the
methodological guidance will help determine its applicability and future implementation and
adaption in health research and other fields.

Keywords: mapping, meta-research, research gaps, methods for identifying research gaps
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Chapter 1: Introduction

The general topic of this PhD focuses on methods to identify gaps in health research. This is a
cross-cutting area that explores definitions of research gaps and the importance of identifying and
understanding gaps in health research. It focuses on understanding the existing body of evidence
and what is missing, needed and should be prioritized to improve how we use evidence to inform

health practice, policy and future research.

1.1. Rationale for thesis

The term “research gap” is not standardized, and its meaning can differ depending on the research
context. In this study, we adopted the definition from the National Collaborating Centre for
Methods and Tools (NCCMT) in Canada, which describes a research gap as a research question
for which missing or insufficient information limits the ability to reach a conclusion [1]. To further
understand research gaps and their causes, we also refer to a paper by Robinson et al. that
developed a framework for identifying research gaps from systematic reviews by characterizing
the gap with use of Population, Intervention, Comparison, Outcome and Setting (PICOS) elements
and identifying reason(s) for why the gap exists, including insufficient or imprecise information,

biased information, inconsistency or unknown consistency, and incorrect information [2].

Upon identifying a research gap, prioritizing research based on the gap is essential to determine
its importance and relevance, especially based on feedback from key stakeholders such as patients,
clinicians, researchers, advocates and funders. Research priority-setting is not consistently defined,
although it has been described as any interpersonal activity that leads to the selection of topics or
key questions to further investigate [3]. Research prioritization processes can help researchers and

policy-makers effectively target research that has the greatest potential health benefit. Consensus
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is lacking on what constitutes the best methodological approaches to identify research gaps [2, 4],

determine research priorities [3, 5] and display research gaps or priorities.

1.2. Aims and objectives for thesis

The overall aim of this PhD project was to provide methodological guidance on approaches to
identify gaps in health research. The research has three main objectives:

1) Identify different definitions reported for the term “research gap” and describe methods for
identifying and displaying gaps in health research. This involved a scoping review of studies
describing or reporting methods to identify, prioritize, and display gaps or priorities in health
research.

2) Explore key stakeholders’ perspectives and experiences with defining, identifying and
displaying gaps in health research. This was achieved by a qualitative study conducted with semi-
structured interviews.

3) Provide recommendations for methodological guidance on identifying and displaying gaps in
health research. This was achieved by combining the scoping review and qualitative study

findings.

1.3. Thesis structure

The thesis is structured in 6 chapters. Chapter 1 introduces the aim and objectives of the thesis.
Chapter 2 provides background literature to describe the context of this thesis. Chapter 3 presents
the scoping review, which describes different definitions reported for the term “research gap” and
methods for identifying and displaying gaps in health research. Chapter 4 presents the qualitative

study that explored key stakeholders’ perspectives and experiences with defining, identifying and
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displaying gaps in health research. Chapter 5 describes the development of methodological
guidance on identifying gaps in health research. Chapter 6 concludes with a summary of the main

findings and recommendations for future work.
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Chapter 2: Background Literature

2.1. Health research and research gaps (defining research gaps)

An estimated 85% of health research is avoidably wasted. More than 50% of all health research
does not get published at all. From the published research, 50% is not usable in practice because
items are missing. Also, among the remaining 25%, half contains design flaws. Planning a study
focusing on the wrong question is a frequent cause of waste in research[6]. Hence, published,
unpublished, completed and on-going research should be used to assess whether research gaps

justify new research and can inform the design, conduct and reporting of further research.

The term “research gap” is commonly referred to in the literature, yet the criteria used seem to be
ambiguous and vague. Different researchers have highlighted the importance of identifying gaps
in health research and reported the lack of systematic methodological approaches for identifying,
prioritizing and addressing gaps [7-9]. Robinson et al. argued that a clear and explicit
identification of research gaps is a necessary step in developing a research agenda, including
decisions about funding and the design of informative studies. The authors provided reasons for
research gaps such as insufficient or imprecise information, biased information, inconsistency or
unknown consistency and not the right information [2, 7]. Their study focused on a literature
search for published articles that described the identification of research gaps from systematic
reviews or related processes such as health technology assessments. The authors subsequently
developed a framework for identifying and prioritizing research gaps from systematic reviews
using the PICOS method[2]. This framework has since been widely adopted mainly in health
research. It provides a basis for identifying research gaps; although it mainly focuses on using

systematic reviews, other methods are applicable.
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Carey et al., conducted a study that evaluated 19 Cochrane collaboration systematic reviews; the
authors did not find any implemented structured approach to research gap identification or
prioritization [8]. Trikalinos and colleagues performed a study to assess reporting of
recommendations for future research needs in secondary research publications. The authors
empirically assessed 50 randomly selected peer-reviewed systematic reviews published in high-
impact peer-reviewed journals between 2005 and 2010. Most included some discussion of future
research needs (40/50, 80%) and many identified specific research questions that should be
addressed by future studies (36/50, 72%). However, specific research designs were suggested in
23 (46%) reviews. In 20 of these 23 papers, the recommendation was that more randomized
controlled trials are necessary. Only 13 (26%) reviews devoted a whole paragraph to discuss
future research needs. None of the reviews reported whether any specific methodology was used
to identify or prioritize future research needs [10]. Hence, this study showed how little attention

is given to gap identification, addressing gaps and future research.

Another key study is by Ballini et al., which developed and proposed a method evaluating and
ranking scientific uncertainty. The authors used using a 5-step evaluation process: 1) definition
of the technology’s evidence profile and all relevant clinical outcomes; 2) systematic review of
the scientific literature and outline of the uncertainty profile differentiating research results into
steady results (results that are highly unlikely to be changed by further studies), plausible results
(consistent results from sufficiently numerous high-quality observational studies and related to
outcomes for which comparative evaluations are not strictly necessary), uncertain results (results
that would most probably change, in both size and direction of estimate, if evaluated in

randomised clinical trials) and unknown results (unreported/non-existent results on outcomes
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judged by the panel to be relevant for evaluating the technology); 3) definition of the acceptable
level of uncertainty for investing research resources; 4) analysis of local context; and 5)
identification of clinical indications with promising clinical return[11]. The principle they used
to differentiate levels of uncertainty was an adaptation of the grading of the level of evidence for
developing recommendations for clinical practice developed by the GRADE group. The Grades
of Recommendation, Assessment, Development, and Evaluation (GRADE) method involves
assessment of both the level of evidence and the strength of each recommendation [11, 12]. The
study also found a variety of approaches used but did not identify any empiric work to
recommend a “best practice” and recommended future work on evaluating scientific uncertainty

using the proposed steps.

A study by Li and colleagues aimed to test a framework for prioritizing clinical questions and
identifying evidence gaps by using existing systematic reviews and clinical practice guidelines.
The framework included the following steps: 1) deriving clinical research questions from clinical
practice guidelines to reflect issues that clinicians encounter frequently, 2) asking clinicians to
prioritize questions for research to incorporate opinions from evidence users, 3) determining
whether high-quality systematic reviews of all previous research exist for each clinical question,
and 4) identifying evidence gaps. By mapping evidence gaps to clinicians’ priorities, they
proposed a comparative effectiveness research agenda[13].These studies all showed the

complexities of gap identification and combination of methods being used and implemented.
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2.2. Distinguishing research gaps

The first step in better understanding how to identify research gaps is to explore the existing
definitions and related terms currently used. In this section, we explore what different authors have
documented on definitions related to gaps in research. Robinson et al. define that a research gap
arises when the ability of the systematic reviewer to draw conclusions is limited and that research
gaps represent an output (of literature reviews)[7]. Miiller-Bloch et al. added that a research gap
also holds a function as a starting point for research and also perceived it as an input because it

can motivate further research [9].

Miiller-Bloch et al. distinguished a research gap, research problem and research agenda. They
highlighted that the term research problem might occasionally be used as a synonym for a research
gap. A problem statement represents “a gap in sets of information that, when examined carefully,
results in a call for action or resolution”, and “research seeks to resolve the disparate sets of
information through the generation of new knowledge and the introduction of theory” [9, 14]. A
research gap was described as arising when there is a gap in sets of information derived from a
literature synthesis and requires further research to be resolved [2, 9, 14]. Miiller-Bloch et al.
argued that the definition is narrow and limiting, given that one can derive research gaps from
sources other than literature syntheses [9], which I agree with and observed from our study
findings. A research agenda is defined as a set of questions for further research [15]. Miiller-Bloch
et al. argued that “the literature does not provide information on the link between a set of research
gaps, and whether or not they may be called a research agenda. Whereas research gaps can directly

lead to questions for further research, this does not necessarily mean that all questions for further
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research are derived from research gaps. Thus, it can be assumed that research gaps are a part of
research agendas, but not necessarily exclusively”[9].

Figure 1. Key terms related to research gaps

Research Gaps llir eosbelaérrcrzll; Research Needs Research Agenda
* “research gap arises o The term research * Research needs are * “a research agenda is
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resolved”[2, 12, 13] el pisloloin [2]. information that,

statement that is .
when examined

resolved by means of .
carefully, results in a

research. Furthermore )
call for action or

a problem statement .
resolution”, and
represents 'a gap in «
research seeks to

sets of information i
resolve the disparate

that, when examined . .
sets of information

carefully, results in a
through the

call for action or .
generation of new

resolution', and
knowledge and the
'research seeks to . )
introduction of

resolve the disparate
theory.” [12, 13]

sets of information
through the
generation of new
knowledge and the
introduction of

theory.' “[12, 13]
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As we can see from Figure 1, the terms related to research gaps vary and are rather confusing to

distinguish the differences. Evidence shows that characterizing research gaps deepens the

understanding of how research gaps may be constituted and may thus help in identifying research

gaps in literature reviews [2, 9]. Similar to the link of the research agenda with research gaps,

Jacobs (2011) identified six kinds of research problems as presented below([9, 14].

1)

2)

3)

4)

5)

6)

Provocative exception - When new research findings contradict widely accepted
conclusions. This is not evident in the literature and requires critical appraisal, to
carefully analyze and scrutinize even subtle discrepancies [9, 14].

Contradictory evidence — The contradictory evidence is related to the provocative
exception. It occurs if results from studies allow for conclusions in their own right but
are contradictory when examined from a more abstract point of view [9, 14].
Knowledge void - First, knowledge may not exist in the actual field of research but in
a related research domain. In this case, it may be necessary for scholars to refer to
theories and literature from related research domains. Second, results of a study may
differ from what was expected [9, 14].

Action-knowledge conflict - Arises when the actual behavior of professionals differs
from their advocated behavior [14]. Also, a methodological conflict may occur due to
the influence of methodology on research results [9, 14].

Methodological conflict - When use of one or another research methodology may
contribute a source for a research problem [9, 14].

Theoretical conflict - If one phenomenon is being explained with various theoretical

models, there might be a theoretical conflict [14].
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Another characterization of research gaps by Robinson et al. is the classification of research gaps

based on the most important reason(s) for the existence of the gap. The reason(s) indicated would

be those that most preclude conclusions being drawn. The following are the proposed

classifications of the reasons for research gaps:

1)

2)

3)

4)

Insufficient or imprecise information - Can arise if no studies are identified, if a
limited number of studies are identified or if the sample sizes in the available studies
are too small to allow for conclusions about the question of interest[2, 9].

Biased information - Various criteria exist for assessing the risk of bias of studies of
different designs. The aggregate risk of bias depends on the risk of bias of the
individual studies[16]. In addition to considering methodological limitations of
studies, the appropriateness of the study design should also be considered[2].
Inconsistency or unknown consistency - Consistency is defined as the degree to
which reported effect sizes from included studies appear to go in the same direction.
Statistical measures of heterogeneity may be used to help in evaluating consistency. If
there is only one available study, even if considered to have a large sample size, the
consistency of results is unknown [2, 16].

Not the right information - First, results from studies might not be applicable to the
population and/or setting of interest. Second, the optimal or most important outcomes
might not be assessed. Third, the study duration might be too short, and patients
might not be followed up for long enough to adequately assess some outcomes that

might be most important [2].
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In this PhD thesis, I also identified other characteristics of gaps that are based on the scale of their
existence (i.e., broad or specific). For example, a study of health research and development
explored the use of data from registered clinical trials to identify gaps in health research and
development. This study demonstrated how mapping studies can be used to identify research gaps
in broad areas[5]. The study focused on the International Clinical Trials Registry Platform
(ICTRP) database, established by the World Health Organization (WHO) in 2005 to create a
platform for linking clinical trial registries and provide a single point of access to information on
all clinical trials conducted globally[17]. It explored what can be learned from the clinical trial
records available in the ICTRP database. It also explored the current composition of the global
landscape of health research and development, particularly in the distribution of trials across

different diseases and countries and the identification of any major gaps in the landscape[5].

A similar study by Atal et el. evaluated the alignment between the research effort (measured as the
number of randomised controlled trials conducted) and the burden of disease across all world
regions and a broad range of diseases| 18]. The study was on a global level; it estimated the research
effort across non—high-income regions and identified the regions for which the research effort was
too low as compared with the regional disease burden. The authors highlighted that the research
gaps shown may be considered by local funders or health authorities to drive research toward local
needs. Furthermore, analyses to identify what research type is more likely to help reduce the largest
amount of burden. Both of these studies demonstrate mapping gaps on a broad scale and not
specific to an individual study. Therefore, an additional characteristic of research gaps is whether

they are specific or broad in nature.
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2.3. Summary

The literature shows complexity and variability on defining research gaps. I also found a need to
synthesize the evidence on defining research gaps and methods to identify research gaps. In efforts
to address this, the next chapter focuses on my first study, a scoping review to map reported

definitions of research gaps and methods to identify, prioritize and display gaps in health research.
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Chapter 3: Mapping Methods to Identify, Prioritize Gaps in Health Research

3.1. Background

The current body of research is growing, with more than 1 million clinical research papers
published from clinical trials alone [19]. Planning a study focusing on the wrong question is a
frequent cause of waste in research [6]. Hence, completed and on-going research should be used
to assess whether research gaps justify new research and can inform the design, conduct and
reporting of further research [20]. Initiatives such as the James Lind Alliance, UK Database of
Uncertainties about the Effects of Treatments, Cochrane Agenda and Priority Setting Methods
Group and Evidence-based Research Network are some examples of existing efforts to identify

and prioritize research gaps in health.

The term “research gap” is not standardized, and its meaning can differ depending on the research
context. In this study, I adopted the definition from the NCCMT in Canada, which describes a
research gap as a research question for which missing or insufficient information limits the ability
to reach a conclusion [1]. To further understand research gaps and their causes, we also referred
to a study by Robinson et al. that developed a framework for identifying research gaps from
systematic reviews by characterizing the gap with use of PICOS elements. The study also
identified reason(s) for the gap’s existence, including insufficient or imprecise information, biased

information, inconsistency or unknown consistency, and incorrect information [2].

Upon identifying a research gap, prioritizing research based on the gap is essential to determine
its importance and relevance, especially based on feedback from key stakeholders such as patients,

clinicians, researchers, advocates and funders. Research priority setting is not consistently defined,
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although it has been described as any interpersonal activity that leads to the selection of topics or
key questions to further investigate [3]. Research prioritization processes can help researchers and

policy-makers effectively target research that has the greatest potential health benefit.

Consensus is lacking on what constitutes the best methodological approaches to identify research
gaps [2, 4], determine research priorities [3, 5] and display research gaps or priorities. Therefore,
we considered that a scoping review on this topic area was warranted. Our objectives were to 1)
identify different definitions reported for the term “research gap”, 2) explore methods used to
identify research gaps, 3) describe methods used to determine research priorities, and 4) map

methods used to display research gaps or research priorities.

3.2. Method

The analytic framework for this scoping review involved the methodology outlined by Arksey and
O’Malley [21] and further refined by members of the Joanna Briggs Institute [22]. It entails first
identifying the research question. Then, expert consultation on conceptualizing the research topic,
identifying the different key terms for the search strategy; developing the items for the data
extraction form and reviewing the manuscript; searching for relevant studies by using key terms;
selecting studies; charting the data; collating, summarizing, and reporting the results; and finally
consulting with stakeholders to inform study findings. Experts played a major role in this study;

their role was important because of the uncharted nature of this topic area.
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3.2.1. Search methods for identification of documents

The scoping review aimed to identify and include a wide range of article types, including original
research, protocols, conference proceedings and website content. The goal of the search strategy
was to identify a diversity of methods used to identify, prioritize and display gaps or priorities in
health research. To build the search terms for the search strategy, because of the variability in
terminology used, we began by contacting experts to ask for the terms, descriptions and definition
they use to refer to research gaps. Upon compiling different terms, we built our search terms with
the assistance of a research librarian. The final search terms included “identifying gaps in
research”, “research gaps”, “evidence gaps”, “research uncertainties”, ‘“research gaps
identification”, “research gaps prioritization” and “methods” in health research including public
health and clinical research. Two reviewers (Linda Nyanchoka, LN and Van Nguyen, VN)

conducted the searches by using the Peer Review of Electronic Search Strategies (PRESS)

guideline checklist, which aims to improve the quality of database searches [23].

The databases searched were MEDLINE, PubMed, EMBASE, Cochrane Library, Scopus, Web of
Science, PROSPERO register, TRIP, Google Scholar and Google. To focus on the most current
research, database searches were limited to the past 10 years (2007-2017). Additional searches
involved hand searches, web searches, expert suggestions, and checking reference lists of highly
relevant articles. Only studies reported in English and involving humans were included to increase

the feasibility of this scoping review. See Appendix B for complete search strategies.
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3.2.2. Eligibility criteria

Studies were included if they aimed to describe a methodology and/or applied some methodology
to identify gaps, determine research priorities, and/or display gaps or priorities in health research.
All study designs were eligible, including those that used qualitative or quantitative methods,
methodology or guideline reports. We focused our inclusion criteria to capture reports within the
domain of health, reporting on and/or describing methods for identifying, prioritizing and/or
displaying research gaps. We excluded publications that did not explicitly describe how they aimed

to identify, prioritize and/or display research gaps. For additional information, see Appendix C.

3.2.3. Abstract and full-text screening and selection of articles

Two authors performed abstract and full-text screening. The first reviewer (LN) performed the
entire screening of 1938 abstracts, and a second reviewer (VN) screened 10% (194/1938) of all
abstracts. Agreement on selection of abstracts was 174/194 (90%). In total, 237 articles were
selected for full-text screening: LN performed the entire screening and VN screened 10% (24/237)
of articles. Among the 24 articles that were doubled screened, agreement was reached on 20 (85%).
Title and abstract screening involved use of the software package Covidence for conducting
systematic reviews. Full-text screening involved using EndNote to manage and retrieve full texts.
Discrepancies in both abstract and full-text screening were resolved in a meeting with senior

researchers.

3.2.4. Data charting and synthesis
Data charting involved the use of a Google Form developed by LN with expert consultation,

guidance from senior researchers and reviewing a previous methodological study[24]; the form
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https://www.covidence.org/home

was calibrated by LN and VN. See Appendix D for the complete data extraction form. LN
conducted all data collection and analyses, and VN extracted 10% (14/139 of all full-text articles).
As an additional data-cleaning step, two senior researchers then verified and discussed the 14
articles extracted by the second reviewer, to ensure data accuracy. We achieved a 95% agreement;
disagreements were mainly on interpretation of methods used to identify gaps and/or determine
research priorities. Disagreements were resolved in a meeting with senior researchers. We
extracted the following data from articles: type of article, main objective of the study, main study
methodology, definition of research gaps, and specific methods to identify research gaps,
determine research priorities and display research gaps or priorities [24]. The synthesis included a
quantitative analysis (i.e., frequency analysis) and qualitative analysis (i.e., thematic analysis) of
the components of the methods to identify, prioritize and/or display gaps in health research and

conceptual definitions of gaps in health research [25].

3.2.5. Results of the search

The literature search retrieved 2,044 citations, and after duplicates were removed, 1,938 remained.
Overall, 247 references were considered potentially eligible. After full-text assessment, we
excluded 98 articles, and 139 were included. Figure 2 shows the flow of articles through the

scoping review.
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Figure 2.
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3.3. Results

3.3.1. Summary of study designs
Among the 139 included articles, 90 (65%) aimed to identify gaps, 23 (17%) aimed to determine
research priorities and 26 (19%) focused on both identifying gaps and determining research

priorities.

Table 1. Study designs used

Study Design All Identification of | Research Both identification
Articles research gaps prioritization  and prioritization
(N=139) (N=90) (N=23) (N=26)
Primary research 25 (18%) 8 (9%) 13 (56%) 4 (15%)
Qualitative study 3 (12%) 1 (13%) 2 (15%) 0
Quantitative survey 2 (8%) 1 (12%) 2 (15%) 1 (25%)
Both qualitative study and | 20 (80%) 6 (75%) 9 (69%) 3 (75%)
quantitative survey
Secondary research 85 (61%) 77 (86%) 5(22%) 3(12%)
Knowledge synthesis
Systematic review™ 36 (42%) 33 (43%) 1 (20%) 2 (67%)
Scoping review 25 (29%) 23 (30%) 2 (40%) 0
Evidence mapping 4 (4%) 3(4%) 0 1 (33%)
Mapping study 2 (2%) 2 (3%) 0 0
Literature review 4 (4%) 4 (5%) 0 0
Umbrella review 4 (4%) 4 (5%) 0 0
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both  quantitative and

qualitative study

Other (integrative | 8(9%) 6 (8%) 2 (40%) 0
review, critical
interpretive synthesis)
Bibliometric analysis 2(1%) 2(3%) 0 0
Both primary and | 29 (21%) 5 (6%) 5(22%) 19 (73%)
secondary research
Review of evidence and | 6 (21%) 0 1 (20%) 5(26 %)
quantitative study
Review of evidence and | 3 (10%) 2 (40%) 0 1 (5%)
qualitative study
Review of evidence and | 20 (69%) 3(20%) 4 (80%) 13 (68%)

*Including methods used in Health Technology Assessments.

3.3.2. Definitions of research gaps reported in articles

We explored the definitions as reported in the included studies. We identified 12 different

definitions, some of which overlapped, as presented in Box 1. We identified three crosscutting

themes: definitions related to missing information, inadequate information and insufficient

information.
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Box 1: Definitions of research gaps as reported by the scoping review

Research/evidence/knowledge gaps

- not much information is available and/or there is a lot of uncertainty about the accuracy of the
existing estimates/evidence [4]

- additional research is needed, from policy-makers perspectives, to address the evidence gap in the
available primary research [26]

- evidence is missing from a body of research on a particular topic that could otherwise potentially
answer the questions of decision-makers (clinicians, other practitioner groups, administrators,
policy-makers) [26]

- the evidence base inadequately addresses a key question [27]

- desired research findings do not exist [9, 22, 28]

Synthesis/unidentified gaps

- little or no evidence from systematic reviews is available and could be a valuable resource to
inform the evidence base in a particular area [29, 30]

- lack of up-to-date and conclusive systematic reviews at low risk of bias mapped to a clinical

question [31]

Treatment uncertainty
- lack of up-to-date, reliable systematic reviews of research evidence addressing the uncertainty
about the effects of treatment, and/or up-to-date systematic reviews of research evidence show that

uncertainty exists [32]

Absolute evidence gaps

- little or no evidence from primary studies is available [29]

Practical knowledge gap (action—knowledge conflict gap)
- professional behavior or practices deviate from research findings or are not covered by research [9,

22, 28]

Empirical gap (evaluation void gap)

- research findings need to be evaluated or empirically verified [9, 22, 28]

Population gap
- research regarding a population that is not adequately represented or under-researched in the

evidence base or prior research (e.g., sex, race/ethnicity, age) [2]

Methodological gap (method and research design gap)
- a variation in research methods is required to generate new insights or to avoid distorted findings

[9, 22, 28]
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Theoretical gap (theory-application void gap)
- theory should be applied to certain research issues to generate new insights; theory is lacking, so a

gap exists [9, 22, 28]
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3.3.3. Specific methods for identifying research gaps

I then classified the methods used to identify research gaps. The most frequent methods in the
review were aimed at gap identification (including both identification and prioritization) and
involved secondary research, including knowledge synthesis (80/116 articles, 69%), specifically
systematic reviews and scoping reviews (58/80, 73%) (Table 1). Overall, 24/116 (21%) articles
described the use of both primary and secondary research and 12/116 (10%) only primary research.
I found seven specific methods for identifying research gaps that are described along with the

purpose of the method (Table 2).

Table 2. Overview of specific methods to identify research gaps

Methods to identify Definition Purpose

research gaps

Primary research methods

Quantitative Survey A scientific procedure for collecting Determine evidence gaps by
[31] information and making quantitative using a Likert-type response
inferences about a pre-defined population scale with scoring from 0 (not

important at all) to 10 (highly

important)
Academic crowd- An emerging paradigm that is based on Aims to reach a wider range of
sourcing [4] harnessing the power of the crowd to solve | people, which may sometimes
problems [4] be required to solve a problem

correctly and efficiently,
including identifying research

gaps [4]
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Needs assessment [33,

34]

Knowledge synthesis

Systematic review
[35-38]*

Scoping review [39-
41]

Evidence mapping
[29, 42, 43]

Mapping study [44-
46]

Umbrella review [3]

Integrative review [47]

Critical interpretive

synthesis [48]

A systematic process for determining and
addressing needs, or “gaps” between
current conditions and desired conditions or
“wants” by using various techniques
including primary or secondary research
methods (e.g., reviewing evidence,

guidelines, and conducting interviews) [28]

Efficient scientific approach to identify and
summarize evidence that allows for
generalizability and consistency of the
research findings to be assessed and data

inconsistencies to be explored [49]

Clarify problems and identify
appropriate interventions or

solutions [28]

Secondary research methods

Summarize all pertinent
studies on a specific question;
improve the understanding of
inconsistencies in diverse
evidence and identify gaps in
research evidence to define

future research agendas [49]

Bibliometric study

[50, 51]

The quantitative study of bibliographic
material used to examine the knowledge

structure and development of research

Provide a general picture of a
research field that can be
classified by papers, authors

and journals [52]
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Priority setting [31,

32, 53-63]
James Lind
Alliance priority
setting partnership
(JLA PSP),
Cochrane Priority
Setting
(consists of four
steps: the first two
aim at gap
identification and
the last two at
research

prioritization)

fields based on analysis of related

publications [52]

JLA PSP methods were designed to allow
clinicians, patients and caregivers to work
together to identify and prioritize
uncertainties about the effects of treatments
that could be answered by research by
gathering research questions, checking
existing research evidence, interim
prioritization and a final consensus meeting
to reach agreement on the top 10 research

priorities [53]

Both primary and secondary research methods

Raise awareness of research
questions that are of direct
relevance and potential benefit
to patients and the clinicians
who treat them, to lead to
changes in how research

funding is granted [53]

Global evidence-
mapping methods [42,

64]

Maps available research and provides an
overview of a broad range of research

questions and identifies evidence gaps [42]

Characterize the breadth,
depth, methodology of relevant
evidence and make this readily
accessible [65]; identify

research gaps

*including methods used in Health Technology Assessments
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3.3.4. Specific methods for determining research priorities

Among the 49 studies aimed at research prioritization, the most frequent method involved both

primary and secondary research, accounting for 24 (49%) studies, followed by primary research

17 (35%), and secondary research 8 (16%) (Table 3). We identified five specific methods for

determining research priorities.

Table 3. Overview of specific methods to determine research priorities

Methods to

determine

research priorities

Primary research

Description

Summary of steps if specified

Delphi survey [63,

66-68]

A group facilitation technique that seeks to
obtain consensus on the opinions of relevant
stakeholders by a series of structured
questionnaires (commonly referred to as
rounds). The questionnaires are completed
anonymously by the experts (commonly
referred to as panelists, participants or

respondents) [69]

Involves a series of questionnaires
that are completed anonymously by
experts.

A process of group communication
without the group ever meeting face
to face.

The responses from each set of
questionnaires are analyzed,
summarized, and then sent back to
the participants until a large degree
of consensus is reached in the area

of interest.
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Quantitative

survey [31]

Adapted to determine participant research
priorities by using forced raking of research

questions and Likert-type scale for responses

Developing and testing questionnaires
to address research questions
Forced ranking of research questions

Likert-type scale

Secondary research

Knowledge
synthesis
Systematic review
[36] *
Scoping review

[39, 40]

Efficient scientific approach for identifying and
summarizing evidence that allows for assessing
the generalizability and consistency of research

findings and exploring data inconsistencies [49]

Summarizes all pertinent studies on a
specific question; can improve the
understanding of inconsistencies in
diverse evidence and identify gaps
in research evidence to define

future research agendas [49]

Both primary and secondary research

Priority setting
[19, 31,32, 55, 56,
58,59, 61, 62, 66,
70-79]

Example: JLA PSP

methods

Designed to enable clinicians, patients and
caregivers to work together to identify and
prioritize uncertainties about the effects of
treatments that could be answered by research

[32]

Survey to identify treatment
uncertainties

Review of existing systematic
reviews to explore existing
evidence and address treatment
uncertainties

Interim prioritization to identify the
priorities of relevant individuals
and stakeholder groups

Focus groups to discuss the research
priorities based on missing or
inadequate evidence

A final consensus meeting to reach
agreement on the top 10 research

priorities [32]
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Global evidence- Maps available research and provides an Question development involving
mapping method overview of a broad range of research questions expert consultation, preliminary
[42, 64] and identifies evidence gaps [42] literature search, mapping
workshop, online survey and
development of clinical question
Question prioritization

Evidence search and selections

*including methods used in Health Technology Assessments

3.3.5. Specific methods for displaying research gaps and research priorities
We identified 14 unique methods used to display research gaps and/or research priorities and give
some examples of these methods (Table 4). We provide some illustrations of non-traditional

methods. An illustration of all methods can be found in Appendix E.

Table 4. Overview of methods to display gaps and research priorities

Format The information on research gaps Ways of displaying research

and priorities displayed

Table [19, 26, 31, 32, 40, |List of clinical questions, gaps and Table format *

42,57, 59-61, 64, 69, 71, research priorities

80-82] Ranking quality of evidence

Study designs to address research
questions

Scoring of each research gap

List of research questions

Prioritization of research questions
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Metric of ranking information

Box plot [31] List of research questions Box plot format *
Ranking of research questions
Bar graph/horizontal bar | List of research priorities Bar graph format *

graph [31, 44, 75, 83-89]

Frequency of questions prioritized

Number of studies and categories
studied

Frequency of research questions

Quality of evidence metric

Scatter plot [90] Numeric values of desired research | Scatter plot format *
and current research
Funnel plot [91] Number of studies included in the Funnel plot format *

review

Effect sizes of studies on the x-axis

Pie chart [18, 85]

Proportional size of health problems
being investigated by trials

registered in a registry platform

Pie chart format *

Mind maps [92]

Diagram used to represent concepts,
ideas or tasks linked to and
arranged radially around a central
key word or idea

Primary branches represent the

major ideas or themes around the

Mind map format *

38



central topic, and secondary
branches tend to include more

concrete illustrative examples

Tree map chart [44]

Number of clinical trials, population
and income group

Comparison study of clinical
registry data vs global health
research data from the Global

Burden of Disease

n
1000 100 million
ials W00
= Non-industry sponsored
= Industry sponsored
High income
- -

Word cloud [93]

Frequency of words
Frequency of words between two

groups

, Scoping Rewew
1Scoping Sbudgg ey

LT

g Scup\ ng fexercise

[93]

Geographic map [8, 35]

Studies mapped around the world
using colors on a pre-defined
health outcome. Different shapes
and sizes also used for additional

information on a map.

>75nmol/L 50-74 nmol/L 25-49nmolt. [l <25 nmol/L

Dot plot [94]

Number of studies
Quality of evidence
Different colors to show different

study designs

[94]

39



Radial bar plot/ polar

histogram [44]

Proportion of trials in several
countries using one color per
country among two groups over a
period of time

Comparison of proportion of trials in
several countries using one color
per country among two groups

over a period of time

Industry-sponsored

Non-industry-sponsored

Schematic representation

[50]

Horizontal axis represents time, and
vertical axis represents different

documents

Vertical axis — Documents
and original research

Other -
.

documents % e
.

Guidance
documents.

Synthesis
documents

original -
g s

research .

Outcome | Time 1

Benefit B000

Prvete)

Harm Not reported

BO00 @000

Quality of life | Not reported

Not reported | Not reported

[50]

Bubble plot/chart [29, 95,

96]

Bubbles represent studies; size
indicates the relative number of
studies and color the study
design

Number of studies by intervention
type and health status

Compares three sets of values

8
<

Comparisons
LCS vs. Sugars.

LCS vs. Others

L 4

Healthy

®
o

kY
o
&

0% | Overweight
Diabetes

o) Mixed/Other

Healthy
© Overweight
Diabetes

Mixed/Other

* Examples available in Appendix E.
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3.4. Discussion

These findings demonstrate that the term “research gap” significantly differs across research
contexts and there is no common definition. It also reveals no clear methodological guidance on
which methods should be used to identify research gaps or determine research priorities. This
situation leads to a wide variety in methodology, for difficulties in comparing results across

studies.

In addition, many studies aimed at identifying gaps relied on secondary research, primarily
systematic reviews. Systematic reviews are considered the gold standard in providing the highest
level of evidence for the relative efficacy and safety of interventions [97] and summarizing the
overall quality and results of research. A study of identifying and prioritizing research gaps
corroborated that systematic reviews are the standard for evaluating the existing state of scientific
knowledge regarding a specific clinical or policy question [8]. Robinson et al. also developed a
framework for using systematic reviews to identify research gaps [2]. Although these two studies
show that systematic reviews can identify research gaps, most systematic reviews address a highly
focused question related to the existing evidence and thus present difficulties for explicitly

identifying research gaps in a general area [2, 8, 98].

Other secondary research methods identified in this review were overviews of reviews, also known
as umbrella reviews, scoping reviews and evidence mapping. Overviews of reviews focus on a
much broader area, compiling evidence from multiple reviews into one accessible and usable
document and highlighting other reviews within the specified topic area [99, 100]. Moreover,

scoping reviews and evidence mapping are designed to describe existing evidence in a broader
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content area [96, 101, 102]. They descriptively summarize results, which can be presented in a
user-friendly format, often a visual figure called an evidence gap map [103], or a searchable
database, to improve research planning, strategic research prioritization, and evidence-informed

policies.

The most frequently used method used to determine research prioritization, was a mix of primary
and secondary research, namely, priority setting (e.g., JLA PSP methods). These methods involve
the participation of patients, caregivers and healthcare and social-care professionals in identifying
research questions, then prioritizing them by using a combination of primary and secondary
research [19, 31, 32, 55, 56, 58, 59, 61, 62, 66, 70-79]. The main method for determining research
prioritization with primary research was the Delphi survey, which is a practical and productive
approach to obtaining opinions from a wide number of relevant experts for identifying potential

priority topic areas for research [63, 66-68].

To display research gaps, half of the methods still used traditional ways to present findings (e.g.,
summary table and bar charts), and the other half used more advanced ways to display information
(e.g., tree map charts, radial bar plots and bubble plots). The non-traditional methods used more
colors and diagrams to present research gaps or priorities. For example, bubble plots use different
shapes, sizes and colors to display information and can be used to present up to three different
variables in one diagram. These characteristics could be further explored to determine the
appropriate method to be used along with specified methods to identify research gaps and/or

determine research priorities.
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Finally, the study confirmed that the various methods identified consist of both emerging and
established approaches. Nonetheless, these methods can provide rich contextual details for
establishing methodological guidance. I propose more work to improve the understanding of the
methods and investigate ways to give the public, patients, clinicians, health researchers, decision-

makers and funders more opportunities to know what methodologies are available and applicable.

The scoping review had some limitations. How the term “research gap” was used and defined
varied widely among different authors and articles, and our exploration of methods for identifying
research gaps, determining research priorities and displaying research gaps and priorities relied on
definitions used by authors of included studies. Therefore, it may have missed some methods due
to lack of clear definitions. Also, the study included only documents written in English, relying on
key articles to identify the steps involved in each method and as presented by the authors of the
included articles. As such, it may have missed important methods that were published in other
languages. Additionally, the time restriction to the last 10 years provided a comprehensive list of

recent methods used rather than an exhaustive list of all methods used.

Finally, I anticipate that the results will be of interest to knowledge users, including patients,
public, clinicians, researchers, decision-makers, funders. Additionally, key organizations such as
the JLA, the UK Database of Uncertainties about the Effects of Treatments, Joanna Briggs
Institute, Campbell Collaboration, Africa Evidence Network, Cochrane Priority Setting Methods
Group and Evidence-based Research Network, and methodologists focused on identifying and

displaying gaps, and determining priorities in health research.
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3.5. Summary

This study provided an overview of different methods used for and/or reporting on identifying
gaps, determining research priorities and displaying both gaps and research priorities. The findings
can inform the development of standardized methods to identify, prioritize and display gaps. They
can inform further research and evidence-based decision-making by providing descriptions of
different methods that can identify research gaps. These methods will also guide the development
of a qualitative study to explore key stakeholders’ perceived needs in identifying, communicating

and displaying gaps in research.
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Abstract

Background and Objectives: Different methods to examine research gaps have been described, but there are still no standard methods
for identifying, prioritizing, or reporting research gaps. This study aimed to describe the methods used to identify, prioritize, and display
gaps in health research.

Methods: A scoping review using the Arksey and O’Malley methodological framework was carried out. We included all study types
describing or reporting on methods to identify, prioritize, and display gaps or priorities in health research. Data synthesis is both quantitative
and qualitative.

Results: Among 1,938 identified documents, 139 articles were selected for analysis; 90 (65%) aimed to identify gaps, 23 (17%) aimed
to determine research priorities, and 26 (19%) had both aims. The most frequent methods in the review were aimed at gap identification and
involved secondary research, which included knowledge synthesis (80/116 articles, 69%), specifically systematic reviews and scoping re-
views (58/80, 73%). Among 49 studies aimed at research prioritization, the most frequent methods were both primary and secondary
research, accounting for 24 (49%) reports. Finally, 52 (37%) articles described methods for displaying gaps and/or priorities in health
research.

Conclusion: This study provides a mapping of different methods used to identify, prioritize, and display gaps or priorities in health
research. © 2019 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords: Evidence synthesis; Knowledge synthesis; Scoping review; Evidence mapping; Gaps in health research; Treatment uncertainties; Research gaps;
Research priorities; Displaying gaps; Evidence gap maps

1. Introduction trials alone [1]. Planning a study focusing on the wrong
question is a frequent cause of waste in research [2]. Hence,
completed and on-going research should be used to assess
whether research gaps justify new research and can inform
the design, conduct, and reporting of further research [3].
Initiatives such as the James Lind Alliance (JLA), UK
Database of Uncertainties about the Effects of Treatments,
Cochrane Agenda and Priority Setting Methods Group and
Evidence-based Research Network are some examples of

existing efforts to identify and prioritize research gaps in

The current body of research is growing, with more than
1 million clinical research papers published from clinical
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health.

The term “‘research gap’ is not standardized, and its
meaning can differ depending on the research context. In
this study, we adopted the definition from the National
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What is new?

Key findings

e We identified 12 different definitions of the term
research gaps. We found seven specific methods
for identifying research gaps involving secondary
and primary research: quantitative survey, aca-
demic crowd-sourcing, needs assessment, knowl-
edge synthesis, bibliometric study, priority
setting, and global evidence-mapping methods.
We found five specific methods for determining
research priorities involving secondary and pri-
mary research: Delphi survey, quantitative survey,
knowledge synthesis, priority setting, and global
evidence mapping method. We also identified 14
unique methods used to display research gaps
and/or research priorities.

What this adds to what was known?

e This is the first study to describe methods used to
identify research gaps, determine research prior-
ities, and display research gaps or research
priorities.

What is the implication and what should change

now?

e The term ‘“‘research gap” is not standardized, and
its meaning can differ depending on the research
context.

e The study findings can be adopted to inform the
development of standardized methods to identify,
prioritize, and display gaps in health research.

e We propose convening an international group of
leaders in the field to clarify the methods for iden-
tifying, prioritizing, and displaying gaps in health
research.

Collaborating Center for Methods and Tools in Canada,
which describes a research gap as a research question for
which missing or insufficient information limits the ability
to reach a conclusion [4]. To further understand research
gaps and their causes, we also referred to an article by Rob-
inson et al. that developed a framework on identifying
research gaps from systematic reviews by characterizing
the gap with use of PICOS (population, intervention, com-
parison, outcomes, setting) elements and identifying rea-
son(s) for why the gap exists, including insufficient or
imprecise information, biased information, inconsistency
or unknown consistency, and incorrect information [5].
On identifying research gaps, prioritizing research based
on the gaps is essential to determine its importance and
relevance, especially based on feedback from key

stakeholders such as patients, clinicians, researchers, advo-
cates, and funders. Research priority setting is not
commonly defined in a consistent way, although it has been
described as any interpersonal activity that leads to the se-
lection of topics or key questions to further investigate [6].
Research prioritization processes can help researchers and
policy-makers effectively target research that has the great-
est potential health benefit.

Consensus is lacking on what constitutes the best meth-
odological approaches to identify research gaps [5,7],
determine research priorities [6,8] and display research
gaps or priorities. Therefore, we considered that a scoping
review on this topic area was warranted. Our objectives
were to (1) identify different definitions reported on the
term “‘research gap’’; (2) explore methods used to identify
research gaps; (3) describe methods used to determine
research priorities; and (4) map methods used to display
research gaps or research priorities.

2. Materials and methods

The analytic framework for this scoping review involved
the methodology outlined by Arksey and O’Malley [9] and
further refined by the Joanna Briggs Institute [10]. It entails
identifying the research question; expert consultation on
conceptualizing the research topic, identifying the different
key terms for the search strategy, developing the items for
the data extraction form and reviewing the article; search-
ing for relevant studies using key terms; selecting studies;
charting the data; collating, summarizing, and reporting
the results; and consulting with stakeholders to inform
study findings. Experts played a major role in this study;
their role was important because of the uncharted nature
of this topic area. A detailed study protocol is included as
supplementary material.

2.1. Search methods for identification of documents

The scoping review aimed to identify and include a wide
range of article types, including original research, proto-
cols, conference proceedings, and website content. The
goal of the search strategy was to identify a diversity of
methods used to identify, prioritize, and display gaps or pri-
orities in health research. To build the search terms for the
search strategy, because of the variability in terminology
used, we began by contacting experts for the terms, descrip-
tions, and definitions they use to refer to research gaps. On
compiling different terms, we built our search terms with
the assistance of a research librarian. The final search terms
included ““identifying gaps in research’, “‘research gaps,”
“evidence gaps,” “‘research uncertainties,” ‘“‘research gaps
identification,” ‘“‘research gaps prioritization,” and
“methods” in health research including public health and
clinical research. Two reviewers (LN and VN) conducted
the searches by using the Peer Review of Electronic Search

LR T3
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Strategies (PRESS) guideline checklist, which aims to
improve the quality of database searches [11].

The databases searched were MEDLINE, PubMed, EM-
BASE, Cochrane Library, Scopus, Web of Science, PROS-
PERO register, TRIP, Google Scholar, and Google. To
focus on the most current research, database searches were
limited to the past 10 years (2007—2017). Additional
searches involved hand searches, web searches, expert sug-
gestions, and checking reference lists of highly relevant ar-
ticles. Only studies reported in English and involving
humans were included to increase the feasibility of this
scoping review. See Appendix B for complete search
strategies.

2.2. Eligibility criteria

Studies were included if they aimed to describe a meth-
odology and/or applied some methodology to identify gaps,
determine research priorities, and/or display gaps or prior-
ities in health research. All study designs were eligible,
including those that used qualitative or quantitative
methods, methodology, or guideline reports. We focused

our inclusion criteria to capture reports scoping within the
domain of health, reporting on and/or describing methods
for identifying, prioritizing and/or displaying research gaps.
We excluded publications that did not explicitly describe
how they aimed to identify, prioritize, and/or display
research gaps. For addition information see Appendix C.

2.3. Abstract and full-text screening and selection of
articles

Abstract and full-text screening was performed by two
authors. The first reviewer (LN) performed the entire
screening of 1,938 abstracts, and a second reviewer (VN),
screened 10% (194/1,938) of all abstracts. Agreement on
selection of abstracts was 174/194 (90%). In total, 237 ar-
ticles were selected for full-text screening. LN performed
the entire screening and VN screened 10% (24/237) of ar-
ticles. Among the 24 articles that were double screened,
agreement was reached on 20 (85%). Title and abstract
screening involved use of the software package Covidence
for conducting systematic reviews. Full-text screening
involved using EndNote to manage and retrieve full texts.

Database Search Additional Searches
Medline (450); Pub Med (291); EMBASE || TRIP (735); Google Scholar
(28); Cochrane Library (33); Scopus (327); (23); Google, Hand Searched and
.5 Web of Science Expert consultation (157)
s N=1129 N =915
b=
5 v v
e
Total N= 2044
Records after duplicates removed
N =1938
—
)
= .
E Full-text articles
8 . excluded
5 Abstracts included N =98
%) -
N=237/1938 Not focusing on
— identification of
research
)
gaps/research
> prioritization = 80
= | No explicit method
‘5 >
& =15
m Not in English =3
—
v
‘o
Full-text articles included
N =139
o)
Q
<
=
é’ v v y
Identification of gaps Prioritization of Both identification of gaps
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Fig. 1. Scoping review flow diagram.
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Box 1 Definitions of research gaps as reported by the scoping review

Missing information

Research/evidence/knowledge gaps

Synthesis/unidentified gaps

[15,16]

Treatment uncertainty

Absolute evidence gaps

e Little or no evidence from primary studies is available [15]
Knowledge gap (knowledge void gap)

e Desired research findings do not exist [10,19,20]

e Evidence is missing from a body of research on a particular topic that could otherwise potentially answer the questions of decision-makers
(clinicians, other practitioner groups, administrators, policy-makers) [14]

e Little or no evidence from systematic reviews is available and could be a valuable resource to inform the evidence base in a particular area

e Lack of up-to-date and conclusive systematic reviews at low risk of bias mapped to a clinical question [17]

e Lack of up-to-date, reliable systematic reviews of research evidence addressing the uncertainty about the effects of treatment, and/or up-
to-date systematic reviews of research evidence show that uncertainty exists [18]

Practical knowledge gap (action—knowledge conflict gap)

e Professional behavior or practices deviate from research findings or are not covered by research [10,19,20]

Inadequate information

Research/evidence/knowledge gaps
e The evidence base inadequately addresses a key question [21]

Empirical gap (evaluation void gap)

Population gap

race/ethnicity, age) [5]

e Research findings or propositions need to be evaluated or empirically verified [10,19,20]

e Research regarding a population that is not adequately represented or under-researched in the evidence base or prior research (e.g., sex,

Insufficient information

Research/evidence/knowledge gaps

Theoretical gap (theory-application void gap)

e Not much information is available and/or there is a lot of uncertainty about the accuracy of the existing estimates/evidence [7]
e Additional research is needed, from policy-makers perspectives, to address the evidence gap in the available primary research [14]

Methodological gap (method and research design gap)

e A variation in research methods is required to generate new insights or to avoid distorted findings [10,19,20]

e Theory should be applied to certain research issues to generate new insights; theory is lacking, so a gap exists [10,19,20]

Discrepancies in both abstract and full-text screening were
resolved in a meeting with senior researchers.

2.4. Data charting and synthesis

Data charting involved the use of Google Forms devel-
oped by LN with expert consultation, guidance from senior
researchers and reviewing a previous methodological study
[12]; the form was calibrated by LN and VN. See

Appendix D for the complete data extraction form. All data
collection and analyses were conducted by LN, and VN ex-
tracted 10% (14/139 of all full-text articles). As an addi-
tional data cleaning step, two senior researchers then
verified and discussed the 14 articles extracted by the second
reviewer, to ensure data accuracy. A 95% agreement was
achieved; disagreements were mainly on interpretation of
methods used to identify gaps and/or determine research pri-
orities. Disagreements were resolved in a meeting with
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senior researchers. We extracted the following data from ar-
ticles: type of article, main objective of the study, main study
methodology, definition of research gaps, and specific
methods to identify research gaps, determine research prior-
ities and display research gaps or priorities [12]. The synthe-
sis included quantitative analysis (i.e., frequency analysis)
and qualitative analysis (i.e., thematic analysis) of the com-
ponents of the methods to identify, prioritize, and/or display
gaps in health research and conceptual definitions of gaps in
health research [13].

3. Results
3.1. Results of the search

The literature search retrieved 2,044 citations, and after
duplicates were removed, 1,938 remained. Overall, 247 ref-
erences were considered potentially eligible. After full-text
assessment, 98 articles were excluded, and 139 were
included. Fig. 1 shows the flow chart of articles through
the scoping review.

3.2. Summary of study designs

Among the 139 included articles, 90 (65%) aimed to
identify gaps, 23 (17%) aimed to determine research

Table 1. Study designs used

priorities, and 26 (19%) focused on both identifying gaps
and determining research priorities.

3.3. Definitions of research gaps reported in articles

We explored the definitions as reported in the included
studies. We identified a total of 12 different definitions,
some of which overlapped, as presented in Box 1. Three
cross-cutting themes were identified: definitions related to
missing information, inadequate information, and insuffi-
cient information.

3.4. Specific methods for identifying research gaps

We then classified the methods used to identify research
gaps. The most frequent methods in the review were aimed
at gap identification (including both identification and pri-
oritization) and involved secondary research, including
knowledge synthesis (80/116 articles, 69%), specifically
systematic reviews and scoping reviews (58/80, 73%)
(Table 1). Overall, 24/116 (21%) articles described the
use of both primary and secondary research and (12/116,
10%) only primary research. We found seven specific
methods for identifying research gaps that we describe
along with the purpose of the method (Table 2).

Identification of Research Both identification
All articles research gaps prioritization and prioritization
Study design (N = 139) (N = 90) (N = 23) (N = 26)
Primary research 25 (18%) 8 (9%) 13 (56%) 4 (15%)
Qualitative study 3(12%) 1 (13%) 2 (15%) 0
Quantitative survey 2 (8%) 1 (12%) 2 (15%) 1 (25%)
Both qualitative study and 20 (80%) 6 (75%) 9 (69%) 3 (75%)
quantitative survey
Secondary research 85 (61%) 77 (86%) 5 (22%) 3(12%)
Knowledge synthesis
Systematic review® 36 (42%) 33 (43%) 1 (20%) 2 (67%)
Scoping review 25 (29%) 23 (30%) 2 (40%) 0
Evidence mapping 4 (4%) 3 (4%) 0 1 (33%)
Mapping study 2 (2%) 2 (3%) 0 0
Literature review 4 (4%) 4 (5%) 0 0
Umbrella review 4 (4%) 4 (5%) 0 0
Other (integrative review, 8 (9%) 6 (8%) 2 (40%) 0
critical interpretive synthesis)
Bibliometric analysis 2 (1%) 2 (3%) 0 0
Both primary and secondary research 29 (21%) 5 (6%) 5 (22%) 19 (73%)
Review of evidence and quantitative 6 (21%) 0 1 (20%) 5 (26%)
study
Review of evidence and qualitative 3 (10%) 2 (40%) 0 1 (5%)
study
Review of evidence and both 20 (69%) 3 (20%) 4 (80%) 13 (68%)

quantitative and qualitative study

# Including methods used in Health Technology Assessments.
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Table 2. Overview of specific methods to identify research gaps

Methods to identify research gaps

Definition

Purpose

Primary research methods
Quantitative survey [17]

Academic crowd- sourcing [7]

Needs assessment [22,23]

Secondary research methods
Knowledge synthesis
Systematic review [14,24—27]°

Scoping review [12,29,30]
Evidence mapping [15,31,32]
Mapping study [33—35]

Umbrella review [6]

Integrative review [36]

Critical interpretive synthesis [37]

Bibliometric study [38,39]

Both primary and secondary research
methods
Priority setting [17,18,41—51]
James Lind Alliance priority
setting partnership (JLA PSP),
Cochrane Priority Setting
(consists of four steps: the first
two aim at gap identification
and the last two aim at
research prioritization)

Global evidence-mapping methods
[31,52]

A scientific procedure for collecting information
and making quantitative inferences about a
predefined population

An emerging paradigm that is based on
harnessing the power of the crowd to solve
problems [7]

A systematic process for determining and
addressing needs, or ‘“‘gaps’’ between current
conditions and desired conditions or "wants”’
by using various techniques including primary
or secondary research methods (e.g., reviewing
evidence, guidelines, and conducting
interviews) [19]

Efficient scientific approach to identify and
summarize evidence that allows for
generalizability and consistency of the
research findings to be assessed and data
inconsistencies to be explored [28]

The quantitative study of bibliographic material
used to examine the knowledge structure and
development of research fields based on
analysis of related publications [40]

JLA PSP methods were designed to allow
clinicians, patients, and caregivers to work
together to identify and prioritize uncertainties
about the effects of treatments that could be
answered by research by gathering research
questions, checking existing research
evidence, interim prioritization, and a final
consensus meeting to reach agreement on the
top 10 research priorities [41]

Maps available research and provides an
overview of a broad range of research
questions and identifies evidence gaps [31]

Determine evidence gaps by using a Likert-type
response scale and scoring from O (not
important at all) to 10 (highly important)

Aims to reach a wider range of people, which
may sometimes be required to solve a problem
correctly and efficiently including identifying
research gaps [7]

Clarify problems and identify appropriate
interventions or solutions [19]

Summarize all pertinent studies on a specific
question; improve the understanding of
inconsistencies in diverse evidence and
identify gaps in research evidence to define
future research agendas [28]

Provide a general picture of a research field that
can be classified by papers, authors, and
journals [40]

Raise awareness of research questions that are of
direct relevance and potential benefit to
patients and the clinicians who treat them, to
lead to changes in how research funding is
granted [41]

Characterize the breadth, depth, methodology of
relevant evidence and make this readily
accessible [53]; identify research gaps

Italics represents an additional information on method.
2 Including methods used in Health Technology Assessments.

3.5. Specific methods for determining research

priorities

(Table 3).

Among the 49 studies aiming at research prioritiza-

specific methods for determining research priorities

3.6. Specific methods for displaying research gaps and

tion, the most frequent method involved both primary
and secondary research, accounting for 24 (49%)
studies, followed by primary research 17 (35%), and sec-
ondary research 8 (16%) (Table 1). We identified five

research priorities

We identified 14 unique methods used to display
research gaps and/or research priorities and give some
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Table 3. Overview of specific methods to determine research priorities

Methods to determine research
priorities

Description

Summary of steps if specified

Primary research
Delphi survey [51,54—56]

respondents) [41]
Quantitative survey [17]

Secondary research
Knowledge synthesis

inconsistencies [28]
Systematic review [25]a
Scoping review [29,30]
Both primary and secondary research
Priority setting [1,17,18,42—44,
46,47,49,50,54,57—65]
Example: JLA PSP methods

[18]

Global evidence-mapping method
[31,52]

A group facilitation technique that seeks to
obtain consensus on the opinions of relevant
stakeholders by a series of structured
questionnaires (commonly referred to as
rounds). The questionnaires are completed
anonymously by the experts (commonly
referred to as panelists, participants, or

Adapted to determine participant research
priorities by using forced raking of research
questions and Likert-type scale for responses

Efficient scientific approach for identifying and
summarizing evidence that allows for
assessing the generalizability and consistency
of research findings and exploring data

Designed to enable clinicians, patients, and
caregivers to work together to identify and
prioritize uncertainties about the effects of
treatments that could be answered by research

Maps available research and provides an
overview of a broad range of research
questions and identifies evidence gaps [31]

Involves a series of questionnaires that are
completed anonymously by experts.

A process of group communication without the group
ever meeting face to face.

The responses from each set of questionnaires are
analyzed, summarized, and then sent back to the
participants until a large degree of consensus is
reached in the area of interest.

Developing and testing questionnaires to address
research questions

Forced ranking of research questions

Likert-type scale

Summarize all pertinent studies on a specific ques-
tion; can improve the understanding of inconsis-
tencies in diverse evidence, and identify gaps in
research evidence to define future research
agendas [28]

Survey to identify treatment uncertainties

Review of existing systematic reviews to explore ex-
isting evidence and address treatment
uncertainties

Interim prioritization to identify the priorities of
relevant individuals and stakeholder groups

Focus groups to discuss the research priorities
based on missing or inadequate evidence

A final consensus meeting to reach agreement on
the top 10 research priorities [18]

Question development involving expert consultation,
preliminary literature search, mapping workshop,
online survey, and development of clinical
question

Question prioritization

Evidence search and selections

Italics represents an example of method.
@ Including methods used in Health Technology Assessments.

examples of these methods (Table 4). We provide some il-
lustrations of nontraditional methods. An illustration of all
methods can also be found in Appendix E.

4. Discussion

Our findings demonstrate that the term ‘‘research gap”
significantly differs across research contexts, and there is
no common definition. It also reveals no clear methodolog-
ical guidance on which methods should be used to identify
research gaps or determine research priorities. This situa-
tion leads to a wide variety in methodology, for difficulties
in comparing results across studies.

Also, many studies aimed at identifying gaps relied on
secondary research, primarily systematic reviews. System-
atic reviews are considered the gold standard in providing

the highest level of evidence for the relative efficacy and
safety of interventions [83] and summarizing the overall
quality and results of research. A study on identifying and
prioritizing research gaps corroborated that systematic re-
views are the standard for evaluating the existing state of sci-
entific knowledge regarding a specific clinical or policy
question [79]. Robinson et al. [5] also developed a framework
for using systematic reviews to identify research gaps.
Although these two studies show that systematic reviews
can identify research gaps, most systematic reviews address
ahighly focused question related to the existing evidence and
thus present difficulties for explicitly identifying research
gaps in a general area [5,79,84].

Other secondary research methods identified in this re-
view were overviews of reviews, also known as umbrella
reviews, scoping reviews, and evidence mapping.
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Table 4. Overview of methods to display gaps and research priorities

Format

The information on research gaps and
priorities displayed

Ways of displaying research

Table [1,14,17,18,23,30,31,
41,45,47-49,52,58,66,671

Box plot [17]

Bar graph/horizontal bar graph
[17,33,61,68—74]

Scatter plot [75]

Funnel plot [76]

Pie chart [70,77]

Mind maps [78]

Tree map chart [33]

Word cloud [12]

Geographic map [24,79]

List of clinical questions, gaps, and
research priorities

Ranking quality of evidence

Study designs to address research
questions

Scoring of each research gap

List of research questions

Prioritization of research questions

Metric of ranking information

List of research questions
Ranking of research questions

List of research priorities

Frequency of questions prioritized
Number of studies and categories studied
Frequency of research questions

Quality of evidence metric

Numeric values of desired research and
current research

Number of studies included in the review
Effect sizes of studies on the x-axis

Proportional size of health problems being
investigated by trials registered in a
registry platform

Diagram used to represent concepts, ideas,
or tasks linked to and arranged radially
around a central key word or idea

Primary branches represent the major ideas
or themes around the central topic, and
secondary branches tend to include more
concrete illustrative examples

Number of clinical trials, population, and
income group

Comparison study of clinical registry data
vs. global health research data from the
Global Burden of Disease

Frequency of words
Frequency of words between two groups

Studies mapped around the world using
colors on a predefined health outcome.
Different shapes and sizes also used for
additional information on a map.

Table format®

Box plot format®

Bar graph format®

Scatter plot format®
Funnel plot format®

Pie chart format®

Mind map format®

Upper middie income

Lower middie income

(Continued)
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Format

The information on research gaps and
priorities displayed

Ways of displaying research

Dot plot [80]

Radial bar plot/polar histogram [33]

Schematic representation [38]

Bubble plot/chart [15,81,82]

Number of studies

Quality of evidence

Different colors to show different study
designs

Proportion of trials in several countries
using one color per country among two
groups over a period of time

Comparison of proportion of trials in several
countries using one color per country
among two groups over a period of time

Horizontal axis represents time, and
vertical axis represents different
documents

Bubbles represent studies; size indicates
the relative number of studies and color
the study design

Number of studies by intervention type and
health status

Compares three sets of values

o0 o0 o0 o
o oo

-
Notreported | & > =

[uaityof e | Notreported | Notrepored | Notreported | &=

£

Q%Q@@Dm,

8% | og0 | overwen

§

8 | =3 Mixadotr

Comparisons

oop | 43 | €l | & | o9 | veam

oo ° Overweight

ot | o & | mxadroter

Outcome Groups

[82]

@ Examples available on Appendix E.

Overviews of reviews focus on a much broader area,
compiling evidence from multiple reviews into one acces-
sible and usable document and highlighting other reviews
within the specified topic area [85,86]. Moreover, scoping
reviews and evidence mapping are designed to describe ex-
isting evidence in a broader content area [82,87,88]. They
descriptively summarize results, which can be presented
in a user-friendly format, often a visual figure called an ev-
idence gap map [15], or a searchable database, to improve
research planning, strategic research prioritization, and
evidence-informed policies.

A mix of primary and secondary research was most
frequently used to determine research prioritization,
namely, priority setting (e.g., JLA PSP methods). These

methods involve the participation of patients, caregivers,
and health and social care professionals in identifying
research questions, then prioritizing them by using a com-
bination of primary and secondary research
[1,17,18,42—44,46,47,49,50,54,57—65]. The main method
for determining research prioritization with primary
research was the Delphi survey, which is a practical and
productive approach to obtaining opinions from a wide
number of relevant experts for identifying potential priority
topic areas for research [51,54—56].

To display research gaps, half of the methods still used
traditional ways to present findings (e.g., summary table
and bar charts), and the other half used more advanced
ways to display information (e.g., tree map charts, radial
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bar plots, and bubble plots). The nontraditional methods
used more colors and diagrams in presenting research gaps
or priorities. For example, bubble plots use different shapes,
sizes, and colors to display information and can be used to
present up to three different variables in one diagram.
These characteristics could be further explored to deter-
mine the appropriate method to be used along with speci-
fied methods to identify research gaps and/or determine
research priorities.

Finally, our study confirmed that the various methods
identified consist of both emerging and established ap-
proaches. Nonetheless, these methods can provide rich
contextual details for establishing methodological guid-
ance. We propose more work to improve the understanding
of the methods and investigate ways to give the public, pa-
tients, clinicians, health researchers, decision-makers, and
funders more opportunities to know what methodologies
are available and can be used.

Our scoping review had some limitations. How the term
“research gap” is used and defined varied widely among
different authors and articles, and our exploration of
methods for identifying research gaps, determining
research priorities and displaying research gaps and prior-
ities relied on definitions used by authors of included
studies. Therefore, we may have missed some methods
because of lack of clear definitions. Also, we included only
documents written in English, relying on key articles to
identify the steps involved in each method and as presented
by the authors of the included articles. As such, we may
have missed important methods that were published in
other languages. In addition, the time restriction to the last
10 years provided a comprehensive list of recent methods
used rather than an exhaustive list of all methods used.

Finally, we anticipate that our results will be of interest
to knowledge users, including patients, public, clinicians,
researchers, decision-makers, funders, key organizations
such as JLA, the UK Database of Uncertainties about the
Effects of Treatments, Joanna Briggs Institute, Campbell
Collaboration, Africa Evidence Network, Cochrane Priority
Setting Methods Group and Evidence-based Research
Network, and finally methodologists focused on identifying
and displaying gaps, and determining priorities in health
research.

5. Conclusion

This study provides an overview of different methods
used for and/or reporting on identifying gaps, determining
research priorities and displaying both gaps and research
priorities. The findings can be adopted to inform the devel-
opment of standardized methods to identify, prioritize, and
display gaps. They can inform further research and
evidence-based decision-making by providing descriptions
of different methods that can be adopted in identifying
research gaps. These methods will also guide the

development of a qualitative study to explore key stake-
holders’ perceived needs in identifying, communicating,
and displaying gaps in research.
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Chapter 4: Key Stakeholders’ Perspectives and Experiences with Defining,
Identifying and Displaying Gaps in Health Research

4.1. Background

In the previous chapter, I described a scoping review of 139 scientific articles to identify research
gaps, which can help inform the design and conduct of health research, practice and policies by
providing a better understanding of the current body of evidence. The review showed that the term
“research gap” has a variety of definitions, and its meaning can differ depending on the researcher
and research context. Twelve different definitions related to gaps in health research (e.g.,
population, theoretical and methodology gaps), each describing research gaps differently [104].
This finding shows the ambiguity of the term “research gaps” and the different practices they may

be related to.

As a basis for further exploring and understanding “research gaps”, we started from the definition
given by the NCCMT in Canada based on the work of Robinson et al., whereby a research gap is
defined as a topic or area for which missing or insufficient information limits the ability to reach
a conclusion for a question [2]. Given the different meanings and definitions of research gaps
found in the scoping review [104], we consider it important to further explore definitions rather
than just adopt or modify the NCCMT definition. Clearly defining the type of research gap can

help determine how to better identify, characterize, prioritize and address research gaps.

Different methods for identifying research gaps have been reported; for example, scoping reviews
and umbrella reviews are emerging methods for mapping and summarizing evidence. These

methods have an explicit aim of identifying research gaps in a broad area as compared with
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systematic reviews, which focus on answering a specific research question [8, 21, 29, 39, 105].
Robinson et al. developed a framework using systematic reviews to identify research gaps [2]: they
classified the reasons for the existence of research gaps and used the PICOS process to characterize
them. Scoping, umbrella and systematic reviews are reported to identify research gaps, but other
methods are being used, and further exploring these methods can optimize their definition,
methodological scrutiny, and practice [106-114]. Furthermore, the aforementioned methods focus
on the use of secondary research methods to identify research gaps. However, a recent scoping
review showed that other methods have been used to identify gaps, including primary and both
primary and secondary research methods [104]. The scoping review showed a lack of consensus
on what constitutes the best methodological approaches to identify research gaps, determine
research priorities, and display research gaps or priorities [8, 21, 104]. Therefore, to understand
the different methods and ongoing practices, we aimed to conduct a qualitative study to explore
more in-depth key stakeholder experiences in describing research gaps and the methods used to

identify and display gaps in health research.

Healthcare decisions for individual patients, public health policies, and clinical guidelines should
be informed by the best available research evidence while taking into consideration research gaps.
Investigating experiences with practices/methods used to identify research gaps can inform explicit
methodological approaches in identifying and describing research gaps. This investigation can
enhance practices of different stakeholder groups (i.e., health professionals, commissioners,
researchers, patients/the public and decision-makers) when addressing areas of uncertainty within
the research problem and topic area[115]. The aim of the study was to investigate the experience

of key stakeholders (i.e., researchers, funders, clinicians, clinical guideline developers, public
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health professionals, commissioners, patients/the public and policy-makers) with defining research
gaps and practices/methods used to identify and display research gaps. The final step was an
integration and overview combining findings from the scoping review and qualitative study to
provide a comprehensive overview of methods used to identify and display research gaps. These
study findings will be used to inform the methodological guidance on identifying research gaps.

The specific objectives of the study were to 1) investigate key stakeholders’ knowledge,
perceptions and experiences with defining research gaps and 2) characterize methods/practices

used for identifying and displaying gaps in health research.

4.2. Method

4.2.1. Reflexivity

Reflexivity pertains to the “analytic attention to the researcher’s role in qualitative research”. It is
both a concept and a process. As a concept, it refers to a certain level of consciousness[116, 117].
Prior to this PhD, I was a Public Health Advisor at the Norwegian National of Public Health in
Oslo, Norway, focused on knowledge production for the health sector and providing knowledge
about the health status of the population, influencing factors and how the status can be improved.
During my years as a Public Health Advisor, I recognized the need for evidence to inform research
planning, implementation and evaluation. Evidence was also requested to inform health policy and
practices at short notice. At the time, in the department I was working in, knowledge production
requests were not systematically produced, and with a very short timeline to complete such
assignments, most did not have the rigour and systematic approach needed to produce
comprehensive evidence reports. Additionally, the reports were targeted to not only researchers

and policy-makers but also the public, yet very little attention was given on how to involve the
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public in the evidence synthesis and knowledge production process. Therefore, I was motivated to
further investigate how we can make the research we conduct, implement and evaluate more
relevant to the public, particularly what research we prioritize and what research is needed. This
experience led me to start my PhD on meta research and more specifically on the topic of methods
to identify research gaps. My past experience influenced my choice of research project and the

conceptualization of this qualitative study.

4.2.2. Study design

4.2.2.1. Qualitative study design

I conducted an exploratory qualitative study using semi-structured interviews. This method was
selected to provide in-depth understanding into key stakeholders’ perspectives, experiences, and
practices with defining, identifying and displaying research gaps. This method also ensures that
we explore key stakeholders’ understandings and practices related to identifying research gaps
through a variety of lenses from different stakeholder groups. This, in turn, provides multiple facets

of research gap definitions and methodological practices to identify and display gaps [118].

4.2.2.2. Sampling and recruitment

We used purposive sampling to ensure that the perspectives of all identified stakeholder groups
were represented. Purposive sampling is widely used in qualitative research for identifying and
selecting information-rich cases [23, 24]. The study sample included the following stakeholder
groups: researchers, funders, healthcare providers, patients/the public and policy-makers. The
stakeholder groups were determined from the findings of a previously conducted scoping review

[104] and organized in three main categories focusing on the use of evidence to inform health
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policy, health practice, and health research (Table 5). Detailed information and examples of

organizations were given in the previously published study protocol.
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Table 5. Key informants

Categories Key informants Examples Expected number
of interviews

Health Policy-makers Ministry of health officials
policy
Health Clinicians Healthcare professionals (doctors, 24
practice nurses)
Clinical guideline UK National Institute for Health 24
developers and Care Excellence
Public health professionals, National public health bodies 2-4
Commissioners
Public/patients Patient forums/groups 2-4
Health Researchers Research institutes/universities 2-4
research Knowledge synthesis research
groups
Belgian Health Care Knowledge
Centre (KCE)

Africa Evidence Network
Student Forums
Funding bodies UK National Institute for Health 24
Research
European Union

Study participants were recruited via contacts and organizations identified in the scoping review,
relevant scientific publications, existing professional networks (e.g., H2020 International Training
Network MiRoR), and contacts from conference attendance (e.g., Evidence Live and Cochrane

Colloquium).

The estimation of the sample size for qualitative studies depends on the point at which data
saturation is reached (i.e., the point when new data does not add to a better understanding of the
studied phenomenon but rather repeats what was previously expressed [119]). Considering that the
point of saturation cannot be specified in advance, we planned to conduct between 14 and 28
interviews, owing to usual points of data saturation reported in qualitative studies [ 120]. The point

of data saturation was determined based on the seven parameters identified by Hennink et al., [121,
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122]: the study purpose, population, sampling strategy, data quality, type of codes, code book and
saturation goal, and focus retrieved from the study. These parameters were discussed throughout

the study primarily between the lead researcher (LN) and senior researcher (Darko Hren, DH).

4.2.2.3. Data collection and recording
I used semi-structured interviews for this study. The main reason for selecting semi-structured
interviews was to allow specific areas to be addressed while giving the interviewees the
opportunity to reflect on their experiences and perspectives related to defining, identifying, and
presenting research gaps that are relevant to them and that may not have been explored or
anticipated by the researcher(s) [123].
The guide was developed by focusing on exploring key stakeholder perspectives and experiences
with the following key areas:

1) Participant background information

2) Definitions of research gaps

3) Knowledge, perceptions and experiences on methods/practices used to identify and

display gaps in health research to inform further health policy, practice and research

These three categories were developed with information from the scoping review to guide the
questions. The interview topic guide was piloted before data collection. It was also adapted
according to key stakeholder groups to ensure that it is meaningful to their background and to

gather more relevant information based on their experiences and knowledge [124].
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The semi-structured interview guide contained two levels of questions: main themes and follow-
up questions. The main themes covered the general content of the research gaps aimed to
encourage participants to speak freely about their perceptions, experiences, and practices. Follow-
up questions were used as prompts and probes aimed at following respondents’ answers and
investigating the raised issues more in-depth. The interview guide covered the main topics of the

study, providing a focused structure for the discussion during the interviews [125].

I conducted in-person, telephone and teleconference interviews. In-person interviews were
conducted with participants residing or reachable in London, UK, and other participants were
interviewed via telephone or teleconference (for the interview guide for both the in-person and

teleconference interviews see supplementary appendix 1).

All interviews were digitally recorded, transcribed verbatim and anonymised. The lead researcher
(LN) transcribed two interviews to help inform the analytical process, and the other audio files

were transcribed by a professional transcription agency licensed from the University of Liverpool.

4.2.2.4. Data analysis

I used analytical categories to describe and explain definitions, experiences and practices reported
among the groups of participants. All data relevant to each category (defining research gaps,
experiences with methods/practices used to identify and display gaps in health research) was

identified and examined to ensure that each data item was checked accordingly.
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Our approach was based on the thematic analysis outlined by Braun and Clarke [126]. The steps
included 1) transcription and checking transcripts with recordings for accuracy; 2) open coding
from interview responses performed by two researchers independently (LN and DH); 3) agreement
of initial codes discussed among the researchers and an initial codebook developed; 4) the code
structure used for analysing the remaining responses with openness that included new codes and
refined existing ones; and 5) themes and subthemes identified from the final code structure and

their relationships presented [126].

The initial coding framework for our analysis started from broad categories identified in the
previous scoping review, upon which the interviews were structured. Within these broad categories
(i.e., defining research gaps, experiences on methods/practices used to identify and display gaps
in health research), analytic categories were inductively derived from the data. In this sense, our
approach includes both top-down and bottom-up development of analytic categories and themes.

QSR International’s NVivo 12 qualitative data analysis software was used for data management

and analysis.

4.2.2.5. Securing study quality

To further ensure rigour and trustworthiness, the study was guided by Guba and Lincoln’s concepts
for defining and investigating quality in qualitative research, that can be considered parallel to
quantitative research concepts of validity and reliability [121, 127, 128]. The concepts include
credibility, transferability, dependability, confirmability, audit trails and reflectivity. They are
interrelated, and thinking through them from the onset and incorporating them in a study improves

the study rigour.
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Credibility is defined as the confidence that can be placed in the truth of the research findings, and
is considered the most important criterion [129-131]. To ensure credibility of our study, we used
peer debriefing, which entailed the qualitative lead researcher (LN) seeking support from the
senior researcher (DH) to provide scholarly guidance. The feedback helped improve the quality of
the inquiry findings [131]. Transferability refers to the extent to which findings of qualitative
research can be transferred to other contexts and are useful to people in other settings [118, 131-
133]. We addressed this by capturing a rich, description of the key stakeholders’ context [131,
133]. Dependability is related to whether the research questions are clear and logically connected
to the research purpose and design [132]. We achieved dependability by first drafting a study
protocol to guide our study and future studies with a similar purpose[ 104]. Confirmability is related
to objectivity or neutrality for establishing that the data and interpretations of the findings are not
figments of the inquirer’s imagination but are clearly derived from the data, that data collection
and interpretations of the study are clearly deliberated from the data and not misinterpreted [132].
We addressed confirmability by documenting the justification of methodological and analytical
choices to illustrate how the data were derived in relation to the study objectives and transparently
describing the research steps taken from the start of the project to the development and reporting
of the findings. Records of the research path were kept throughout the study, and de-briefing
sessions were held between the main researcher (LN) and senior researcher (DH). Finally,
reflexivity included examining one’s own conceptual lens, explicit and implicit assumptions,
preconceptions and values and how these affect research decisions in all phases of qualitative
studies. Reflexivity was achieved by ensuring transparency of the study process by maintaining

clear documentation.
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4.2.2 .6. Ethical consideration and confidentiality

Informed consent was obtained in accordance with the University of Liverpool Ethics Committee
board requirements. Verbal consent was sought for phone interviews and written consent for in-
person interviews. Confidentiality and data protection were ensured in accordance with the
University of Liverpool Ethics Committee board. All participant information was anonymized,
and hard-copy data will be stored in a locked unit. Soft-copy material was stored in a password-
protected file. Upon publication of the study results, all study material will be stored and disposed
of according to the rules and regulations of the University of Liverpool. The research obtained
ethical approval from the University of Liverpool, UK.

4.3. Results

Among 30 key stakeholders contacted, 20 agreed to participate in the study. Hence, we conducted
20 interviews with 20 participants involved in using evidence for informing health policy, practice

or future research (Table 6).

Table 6. Participant characteristics (n=20)

Category No. (% of total)

Researcher 9 (45%)
Methodologist 5 (25%)
Data visualization 3 (15%)
PhD student 1 (5%)

Health practitioner 6 (40%)
Healthcare provider 5 (33%)
Public health professional 1 (7%)
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Oversight bodies 3 (15%)

Health policy-maker 2 (10%)
Funding body 1 (5%)
Patients/public 2 (10%)

4.3.1. Definitions of gaps in health research

I first explored what participants reported as gaps in health research. Given the nature of our
interest, participants’ answers could be grouped under a single theme “Definitions of Gaps in
Health Research”. However, the focus of the definitions differed, and within this main theme, we
identified 5 subthemes (i.e., gaps in information, knowledge/evidence related gaps, quality of
evidence, uncertainties and patient related gaps) (Figure 3 and Table 7). The terms ranged from
lack of information, inadequate information, insufficient information, and evidence gaps to
treatment uncertainty, among others. Patient/public participants defined research gaps in a much
more literal manner than other participants did; for example, “The gap is to get more patients
involved in doing ... clinical trials; have [someone] at the beginning introduce me, [educate me],
[provide] awareness [because] I didn’t know what [a clinical trial] was. I [didn’t] know what
they re talking about” (PPI01, patient/public person) and “Get me involved in co-production.

That is the gap that is missing in clinical research” (PPI01, patient/public person).

One participant related research gaps to quality of evidence by use of GRADE, an approach for
rating the quality of evidence and grading the strength of recommendations in healthcare[12].
GRADE presents the use of a prominent framework for evaluating the certainty of evidence that
can inform the research gap and characterize it [26]. Another participant emphasized the

importance of public and community involvement in gap identification to ensure that it takes into
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account their perspectives and contributions to the research ecosystem: “Existing knowledge but
not documented is of key importance in understanding the current body of knowledge on a
particular topic area.... Evidence gaps need to be defined not only by [the] research community
but also according to the key stakeholders including community members. Community knowledge
is of key importance to inform the evidence base. Further evaluation on research findings to
characterize the nature of research gaps can be carried out by evaluating community perspectives
and local evidence to confirm scientific evidence.” (R01, health research PhD student). The most
common description research participants provided of research gaps, was a research gap as the

absence of scientific information to answer a research question.

The study showed variability in participant responses as to how to define gaps in health research;
this variability was mainly observed in individual responses for the three main categories
(research, practice, and policy and funding). Most participants described research gaps as missing,
inadequate or giving insufficient information about a particular issue. This finding was similar to
the adapted classification from a previous study that developed a framework by identifying
research gaps in systematic reviews and the scoping review findings [2, 7]. In summary, this study
showed that research gaps need to be defined by researchers and confirmed by patients and the
public to ensure societal relevance and importance. We also found that clearly defining research
gaps can give information on the most appropriate methodological approach to adopt in identifying

and displaying gaps.

59



Figure 3. Reported descriptions of

THEMES

Uncertainties

Patient perspective
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Table 7. Reported descriptions of gaps in health research

Theme

Sub-themes

Key quotation (quoted source)

Definitions
of gaps in
health

research

Gaps in Information

Lack

of

information/

insufficient

information

Lack

of

documented

information

about
particular
problem
Known

unknowns

a

Research gap is basically a lack of information [
would say for me. It can be lack of information or
lack of sufficient information about a particular
topic, or an area, or lack of documented
information about a particular problem, issue.
(RO1, health research student)

An area where there is missing or ... insufficient
information. And because of this ... you cannot
reach a conclusion for a question. So it is, it is a
field, it is an area, a question an issue to which you
don’t have an appropriate answer because there is
missing ... information or the research that still
needs to be done in that particular area. (FOI,
funding body)

1 feel like it is more about lack of documented
information rather than lack of information per se.
Because these people already know what the issues
are.... but because it hasn’t been documented in
research, people assume that it is lack of
information (R01, health researcher)

Known unknowns that there are answers to these,
but often these are information gaps, and so there

often are ... questions that perhaps the medical
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Knowledge/evidence

Uncertainties

No primary

studies

Unanswered
research

questions

Knowledge

gap

Evidence

gap

Absolute
gap
Treatment

uncertainty

world knows the answer to but patients don't
necessarily know the answer to. (P0I, health
research methodologist)
...a review that looked at that area, but found no
studies, that is also a gap. (R07, data visualization
in health research)

questions have not yet been answered by
research and it is those questions that are of most
importance to the people who the research will
actually make a difference to. (R04, health research
methodologist)
...a gap in knowledge. If, there is not enough
research done in one area then we can’t really
answer questions in an evidence-based way. (R02,
health research methodologist)
...we leave it to the priority setting partnership itself
to define what they call an evidence gap. So we let
them define it. But often it is about ... if there is
ongoing research in that area. (R04 & R05, health
research methodologists)
....there is no evidence whatsoever. (R04 & RO05,
health research methodologists)
...treatment uncertainties... and uncertainty defined
as whether or not an area had a systematic review.

(R04 & ROS, health research methodologists)
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Quality

Patient perspective

Evidence

uncertainty

Evidence

quality

Patient

involvement

Patient

needs

Evidence that was uncertain, maybe lower quality,

not directly applicable, not very large body of
evidence, not a large number of studies etc. ... So
you might have uncertain evidence and be less able
to make a strong recommendation. (POI1, health
research methodologist)

Evidence that was uncertain maybe lower quality,

not directly applicable, not very large body of
evidence, not a large number of studies etc. Like the
things that you might consider in a grade profile, ...

then they are articulating gaps in certainty and
strength of evidence. (POI, health research
methodologist)

The gap is to get more patients involved in doing
like clinical trials, have some at the beginning
introduce me, education, awareness because [
didn’t know what a clinical trial was, I don’t know
what they re talking about. (PPI101, patient/public)

Get me involved co-production that is the gap that
is missing in clinical research. (PPI0I,

patient/public)

....patient relevant research and how to identify
their needs, for example, with burn wound patients
... all the [studies] were focused on the stimulation

of the healing of the burn wound, whereas the
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patients’ real problem was the itching of the healed
burn wound and none of the researchers was
actually working on a solution for the itching. So
there was a gap between the research community
and the real patient needs, so they were studying the
wrong thing.... therefore, a research gap is only a
research gap if it is confirmed by patients as a
research gap. ... It should not be an artificial gap
created by some stakeholders. (HP03, health

practitioner)

4.3.2. Methods to identify gaps in health research

Among the methods to identify gaps in health research, participants reported a wide range of
examples that demonstrate the applicable methods being used by different key stakeholders. The
findings provided a comprehensive list of methods that adds to initial list of methods identified in
the scoping review.

The participants referred to a number of different methods used to identify gaps in health research
(Figure 4 and Table 8). The methods were also characterized by the different research
methodologies used (i.e., primary, secondary, both). Participants also expressed the difficulty in
identifying research gaps; for example, “It is really difficult to identify research gaps. Lots of
people you know will try and use the discussion section from research, [whereas] other authors
have asked for further research, but in my experience that has not been a very useful method
because sometimes authors will write that you know without really seeing or understanding that

there has been something similar done in that field.” (R02, health research methodologist). The
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variety of identified methods reflected the state of the field in the sense of the wide array of

methods currently used with no clear consensus or guidance.
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Figure 4. Methods used to identify gaps in health research
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Table 8. Reported methods to identify gaps in health research

Methods to identify

gaps

interviewees

according to

Quantitative and

qualitative survey

James Lind Alliance

Priority
Partnership

(JLA PSP)

Setting

Description of method according

to literature

“A scientific  procedure for
collecting information and making
about a

quantitative inferences

predefined population.  Surveys
allow selection of a relatively large
sample of people from a
predetermined population, followed
by collection of data from those
individuals, and may be exploratory,
descriptive, or explanatory. The key
considerations for research using
surveys are that as with other
methods, developing and refining a
central

research  question are

important, followed by careful
consideration of the population
being sought” [134]

“JLA PSP methods were designed to
allow clinicians, patients, and
caregivers to work together to

identify and prioritize uncertainties

Key quotation (quoted source)

A very large data gathering exercise, of
qualitative data. So it is like a mix of a
quantitative survey but with qualitative
data and so someone has to manage and
process all that information. A good
range of responses from all the different
stakeholders.

An overall limitation is that you can get
a huge amount of responses back and
someone or a group have to go through
each of those responses (R04 & RO0S,

health research methodologists)

Priority Setting Partnerships are run by
a steering group, which is a small group
that represents patients, carers, and

clinicians and they really... make the
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Evidence needs
assessment/need
analysis

(Searching
systematic reviews,
conducting

community-based

survey

stakeholder

group)

and

focus

about the effects of treatments that
could be answered by research by
gathering  research  questions,
checking existing research evidence,
interim prioritization, and a final
consensus  meeting to reach
agreement on the top 10 research
priorities” [104, 135]

“It is a systematic method of
identifying unmet health and
healthcare needs of a population and
making changes to meet these unmet
involves

needs. It an

epidemiological and qualitative
approach to determining priorities
which incorporates clinical and cost
effectiveness and patients'
perspectives. This approach must
balance clinical, ethical, and
economic considerations of need—
that is, what should be done, what
can be done, and what can be

afforded” [136]

decisions together, about how the James
Lind Alliance methodology will be
applied to their condition, or setting,
whichever topic area they are looking
at. (R04 & ROS5, health research

methodologists)

There is a need analysis, there is a kind
of review as to what we could
commission to fill those needs, other
methodologies that we used ... a
systematic review on a specific topic’s
needs, because there is more
literature that is published around that
theme now ... recognising that a lot of it
was grey literature, but nevertheless it
can be informative. ... we also did a
community-based survey. We did a
stakeholder focus group, ... so if you
were to look at some of these methods
and how they were conducted. (HP02,
health practitioner)

The evidence needs assessment is based

on expert consultations, saying what
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Impact assessment

Comparative

effectiveness trials

“Health impact assessment is a
means of evidence-based policy
making for improvement in health. It
is a combination of methods whose
aim 1is to assess the health
consequences to a population of a
policy, project, or programme that
does not necessarily have health as
its primary objective” [137, 138]
“Comparative effectiveness
research is the generation and
synthesis of evidence that compares
the benefits and harms of
alternative methods to prevent,
diagnose, treat, and monitor a
clinical condition or to improve the
delivery of care. Evidence is
generated through research that

uses various study designs (e.g.,

observational, clinical trial) and

your evidence needs are, what research
question do you want answered and so
they got the list ..so it is a big
document. (HP02, health practitioner)
...50 when you want to launch in a
certain area, we may do impact
assessment studies and this is a longer
procedure, and they are free to all to
come so everybody can contribute with
comments but mostly people who are
working at the certain area they do
contribute with this. (FO0I, health
research funder)

That is right and the focus really is
comparative effectiveness trials, so it is
comparing interventions, it can be
medicines, it can be medical devices it
can be diet, it can be psychotherapy,
whatever, radiotherapy. And it can be
different technologies in the two arms
that are on the market and that are
being used, and so we can compare in
fact two strategies that are accepted

and are on the market today and are

being used, but no one knows which
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Case report/case
series

Qualitative,
quantitative  meta-
analysis

synthesized through systematic

reviews” [139]

“Case reports and case series or case

study research are descriptive
studies that are prepared for
illustrating novel, unusual, or
atypical features identified in

patients in medical practice, and
they potentially generate new

research  questions. They are
empirical inquiries or investigations
of a patient or a group of patients in
a natural, real-world clinical setting”
[140]

“Qualitative meta-analysis is an
attempt to conduct a rigorous
secondary qualitative analysis of
primary qualitative findings. Its
purpose—to provide a more
comprehensive description of a
phenomenon and an assessment of
the

influence of the method of

investigation on  findings—is

one is the better strategy for the patient
and which one is then also the better
cost-effective option. (HP04, health
practitioner)

So, finally I mean you start by trying it
yourself, and do your small case report,
or case series if we do a nice
methodology we can actually come up
with the evidence for this. So, it is a
usual struggle and at the end you end up
probably um... evaluating if there is no
harm and trying to yourself, without the

appropriate evidence as background.

(HPO04, health practitioner)

Especially the term meta-analysis, I am
now getting [32.45] but I really dislike
the way how the term meta-analysis is
used because it is just in the end it is just
a statistical technique that can be used
when you are synthesising quantitative
studies. But it does not necessarily have
used  when

to be synthesising

quantitative and definitely is not the
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Systematic reviews

discussed. The distinctive features
of conducting meta-analysis
approaches are presented. Several
considerations important  for

conducting  qualitative meta-
analysis are also discussed” [141]
“Meta-analysis is a quantitative,
formal, epidemiological study
design used to systematically assess
previous research studies to derive
conclusions about that body of
research” [142]

“Efficient scientific approach to
identify and summarize evidence
that allows for generalizability and
consistency of the research findings

to be assessed and data

inconsistencies to be explored” [49]

same thing as doing a whole systematic
review, it is just a systematic review is
just an overarching term, in which you
can choose to synthesise quantitative
studies, qualitative studies or
quantitative and qualitative studies, and
when you are synthesising quantitative
studies it is one way of analysing the
data. But it is nothing else than that but
this term meta-analysis is being misused
1 think but...

(R09, health research methodologist)

1t is really difficult to identify research
gaps; lots of people you know will try
and use the discussion section from
research [in which] other authors have
asked for further research, but in my
experience that has not been a very
useful method because sometimes
authors will write that you know without
really seeing or understanding that
there has been something similar done

in that field.(R09, health research

methodologist)
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Health  technology
assessment
Overview of

systematic reviews

Rapid review

“Any process of examining and
reporting properties of a medical
technology used in health care, such
as safety, efficacy, feasibility, and
indications for use, cost, and cost
effectiveness, as well as social,
economic, and ethical
consequences, whether intended or
unintended” [143]

“Also known as overview; umbrella
review; meta-review; (systematic)
review of (systematic) reviews;
synthesis of systematic reviews; and
summary of systematic reviews. The
common feature of the methods
associated with all of these terms is
the fundamental process of
synthesising evidence which is
derived, often exclusively, from
systematic reviews” [144, 145]

“A rapid review is a type of
knowledge synthesis in which

components of the systematic

review process are simplified or

...health technology assessments. These
broad evaluations of existing evidence
to inform decision making. Producing
health technology assessments largely
for NICE but contracting directly by the
National Institute for Health Research
HTA programme. (P01, health policy

and guideline developer)

An overview of systematic reviews of
methods. So what has actually been
used, what is the evidence for other
kinds of interventions. (ROS, health

research methodologist)

...a cut-down systematic review.

... Well clinicians do rapid reviews every
day, but they don’t do it in a formalised
health

academic  sense.

(HPO,

practitioner)
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Scoping review

Evidence map

Meta

studies

research

omitted to produce information in a
short period of time” [146, 147]

“It aims to map the existing
literature in a field of interest in
terms of the volume, nature, and
characteristics of the primary
research” [21]

“A systematic search of a broad field
to identify gaps in knowledge and/or
future research needs that presents
results in a user-friendly format,
often a visual figure or graph, or a

searchable database™ [95]

“Meta-research is the study of
research  itself: its  methods,
reporting, reproducibility,

evaluation, and incentives” [ 148].

I would recognise research gaps
through [a] systematic scope of the
literature. (R02, health research

methodologist)

1 do believe evidence maps should be a
systematic product, so I do believe they
should use systematic review principles,
there should be PICOS clearly defining
what the question is, the scope of the
map. There should be a clear explicit
extensive search strategy with clear
inclusion, exclusion criteria. There
should be systematic search with double
screening,  double  coding  and
everything all those systematic review
principles should apply. (R07, data
visualisation in health research)

Meta-research studies or research-on-
research studies that have delved, are
dealing with this particular topic of how
to how do you justify your study, how do

you use earlier studies in the systematic
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Mixed studies
reviews/
Mixed method

integrated synthesis

Realist synthesis

“Mixed research synthesis entails

the ‘mixing’ of the differences
characterizing efforts to integrate
qualitative research findings with
the differences characterizing efforts
to integrate quantitative research
findings” [149]

“Realist synthesis is an increasingly
popular approach to the review and
synthesis of evidence, which focuses
on understanding the mechanisms

by which an intervention works (or

not)” [150]

way, how do you design a new study and
how do you replace new results in the
context, in a systematic way, of earlier
similar trials so you are not you know
can be accused of being biased and only
presenting what fits your own opinion
or your own perspective. But you have
to deal, or you have to relate yourself to
all that’s published regarding a specific
topic. (ROS, health research
methodologist)

Use of mixed studies reviews of course,
to identify evidence gaps ... think about
one that provides some nice display of
the results which is very intuitive for
those in practice (R09, health research
methodologist)

A realist synthesis can establish
contextual factors that influence the
mechanism of an intervention so, say if
you were to evaluate a healthcare
intervention then the realist synthesis

can, because of its theory building

element, can provide you with all the
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small things that happen in the chain of
evidence that eventually lead to the
output of the intervention being effective
or not. (R0O9, health research

methodologist)

4.3.3. Methods to display gaps in health research

The participants mainly expressed the importance of using data visualisation in research; there was
a common understanding on the usefulness of data visualisation as a whole, particularly with the
growth of technology and the need to capitalize on it. The main challenges expressed were how to
identify an appropriate visualisation to present the research and how to effectively present data.
Similar to the methods used to identify gaps in health research, participants referred to a number
of different methods used to display gaps in health research (i.e., forest plots,
diagrams/illustrations, evidence maps, mega maps, 31E gap maps and info graphics) (Figure 5
and Table 9). Participant perspectives varied; one of the interviewees pointed out, “/ think with
the growth of technology, it is very important to use sophisticated methods to better
communicate evidence for policy making and decision making. I think the availability of
evidence is not enough on its own and finding different methods to communicate is important,
not only the analysis and findings but also sharing it in different platforms online for a greater
audience” (P02, health policy and guideline developer). Another participant highlighted that one
of the key benefits of visually presenting research is being able to immediately see what
information is available and missing. Participants mainly expressed the importance of data

visualisation in communicating research and the difficulty in finding the right tool to use to
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present research findings. Below we present participants’ general experiences with data

visualisation in health research.

4.3.4. Summary

Finally, few respondents were able to define research gaps, unless contextualizing them within a
specific study or area, or methods of identification. Fully understanding research gaps in health
research and adequately addressing them is difficult. In this study, I highlighted four key items on
the topic: 1) clearly defining research gaps provides a context to understand better what the gaps
are and what they are caused by; 2) a clear definition of research gaps can inform the methods used
to identify research gaps, similar to how a clear research question can inform the research study
methodology;3) upon adopting the most appropriate methods to identify research gaps, finding the
right visualisation to communicate them effectively is important; and 4) public involvement, when

applicable, is needed to verify that gaps are important and relevant to the public.
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Figure 5. Methods used to display gaps in health research

IDENTIFIED METHODS TO DISPLAY

GAPS IN HEALTH RESEARCH

Forest plots

Diagrams/lllustrations

Evidence maps

Mega maps

3IE gap maps

Info graphics

PARTICIPANTS' EXPERIENCES

...useful for being able to visualise
evidence quite rapidly...

..itis very easy to show where
the problems are...

...easy for the reader...

...takes a long time, for you to kind
of find the right illustration...

...very useful if you are planning
to do reviews...

You can identify...a set of studies
that need to be reviewed...

..includes other maps, and
reviews because its scope is
much broader ...

...it gives you permission to leave
some blank cells on a table...

..it really illustrates strongly the
value of noting that some
policies have absolutely no
evidence...

...in some ways they tell you a
little bit more about where the
evidence is...

...very well received especially in
the context where there are low
levels of data literacy...
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Table 9. Reported methods to display gaps in health research

Code

Experiences
with methods to

display gaps

Sub-codes

Forest plots

Diagrams/Illustrations

Evidence maps

Quotations

.. meta-analysis forest plots I think are useful for being
able to visualise evidence quite rapidly. (P01, health
policy and guideline developer)

When I am presenting my findings, 1 use diagrams
because it is very easy to show where the problems are, so
normally I just use like illustrations. (R01, health research
student)

Yes there is plenty of illustrations ... extensive
illustrations to make it really easy for the reader to which
catches the eye... (HP03, health practitioner)
illustrations are good, but I feel like it takes a long time,
for you to kind of find the right illustration for me think it
takes a bit of peer review, you have to talk to some people
before you can actually use that. (R0, health research
student)

So I would see maps very much as being a tool towards
people who are planning research, so they could be
research commissioners, they could be researchers
themselves, to identify what evidence is there. They are
very useful if you are planning to do reviews, you can
identify here is a set of studies that need to be reviewed

they have already been searched and screened so we just
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4.4. Discussion

Mega maps

31IE gap maps

Info graphics

take those studies and use those omes. (R07, data
visualization in health research)

...then we have got the mega map, so the mega map just
includes other maps, and reviews because its scope is
much broader. (R0O7, data visualization in health
research)

And one important thing about the gap map 31E approach
is at least it gives you permission to leave some blank cells
on a table. And it really illustrates strongly the value of
noting that some policies have absolutely no evidence.
Some of their gap maps can use size of shape, a dot or a
circle, to illustrate how many studies or you know
numbers of people or strength of evidence in some ways
they tell you a little bit more about where the evidence is.
(P01, health policy and guideline developer)

I would make the effort to make that information more
accessible using info graphics, which are very well
received especially in [a] context where there are low

levels of data literacy. (HP02, health practitioner)

This study provides insight into issues related to defining, identifying and displaying research gaps
in health from the perspective of key stakeholders. The findings indicate several definitions of
gaps in health research and methods used to identify and display research gaps. Our study
confirmed the ambiguity in defining research gaps and methodological approaches to identify

research gaps[2, 151] and display research gaps [104]. The methods used to identify research gaps
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were closely linked to the definition of research gaps. For example, the JLA method of gap
identification and setting priorities for research begins by clearly defining what the alliance refers
to as evidence uncertainty; that is, there is no up-to-date, reliable systematic review of research
evidence addressing the uncertainty or showing that uncertainty [135]. This step further informs
the rest of the methodology used and is critical in identifying the treatment uncertainties and
determining the future research priorities. This method combines both primary and secondary
approaches and not only identifies research gaps but also verifies them across different relevant
stakeholders including researchers, patients, their carers and clinicians, to ensure the relevance and
potential benefit to them[135]. This verification is important, given that some research gaps may
be of key interest to researchers but have little relevance and importance to patients or the public,

who should be the main beneficiaries of research to improve their health and well-being.

The overall methods to identify research gaps involved primary, secondary or both approaches
(Figure 2). Most of the participants mentioned the use of secondary research methods; this is in
accordance with the research that has been conducted on research gaps, which has also primarily
focused on the use of secondary research and developed frameworks for identifying research gaps
[2, 7-9, 104]. The most commonly adopted framework involves identifying research gaps from
systematic reviews using the PICOS framework (Population, Intervention, Comparison, Outcome,
Setting) to characterize a research gap[2]. The other framework involves identifying research gaps
in qualitative literature reviews[9]. Additionally, the GRADE approach for rating the quality of
evidence and grading the strength of recommendations in healthcare[12] presents the use of a
prominent framework for evaluating the certainty of evidence that can inform the research gap and

characterize it [26]. Moreover, scoping reviews are commonly used, and the definition includes
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aiming to identify research gaps by mapping the current body of evidence. These examples focus
on the use of secondary research methods, but we lack studies that specifically explore the use of
primary or both primary and secondary methods to identify research gaps, yet these methods
equally exist and are being used. Additional exploration of applicable methods for identifying gaps

can improve their usefulness and relevance in health research.

Participants mainly expressed the importance of data visualisation in communicating research; no
specific methods or formats to present gaps were expressed. Thus, the use of data visualisation is
desirable among different stakeholders, particularly researchers, when communicating research,
although we found few examples of experiences with developing and using data visualisation. The
participants mainly expressed the difficulty in finding the right tool to use to present research

findings.

In summary, this study showed that research gaps need to be defined and confirmed by different
research stakeholders such as researchers, funding bodies, clinicians, patients and the public,
policy makers, clinical guideline developers to ensure societal relevance and importance[152]. We
also found that clearly defining research gaps could give information on the most appropriate
methodological approach to adopt in identifying and displaying gaps, for example, for exploring
research gaps in a specific or broad area. For a specific area, a systematic review can be considered
and within a broad area, an umbrella review. The study also showed that the use of both primary
and secondary methods (JLA method) to identify gaps is the most robust method for gap
identification. The main reported advantage of this method is that it identifies gaps (treatment

uncertainties) and involves different stakeholders, including patients and the public, to confirm
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and prioritize gaps. The main disadvantage is that it is labor-intensive (requires a team of different
specialists) and expensive (administrative support, meeting rooms, catering, among others) as

compared with secondary methods (evidence synthesis) or primary methods (survey).

To advance efforts in identifying research gaps, further work and different study designs are
needed to take this work to the next step, to find consensus on definitions and different practices
for methods in identifying research gaps. Subsequently, also assessing the best methods according

to different stakeholders will be informative and important.

4.5. Ethics and dissemination

Informed consent was obtained in accordance with the University of Liverpool Ethics Committee
board requirements. Verbal consent was sought for phone interviews and written consent for in-
person interviews. Confidentiality and data protection were ensured in accordance with the
University of Liverpool Ethics Committee board. All participant information was anonymized and
hard-copy data stored in a locked unit. Soft-copy material was stored in a password-protected file.
Upon completion of the study and publication of the study results, all study material will be stored
and disposed of according to the rules and regulations of the University of Liverpool. The study
protocol will be stored in the data repository Zenodo. The research obtained ethical approval from
the University of Liverpool, UK. At the end of this research project, the results will be presented
at conferences and relevant meetings (e.g., H2020 International Training Network MiRoR). They
will also be published in a peer-reviewed journal and as part of a doctoral thesis of the PhD fellow
(LN) as well as in professional and lay magazines and presented in workshops at professional

events for stakeholder groups and as online materials with good practice examples.
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4.6. Strengths and limitations

This study was the first to look into key stakeholder experiences in the topic area. It provides an
overview of how research gaps are defined and the different approaches used to identify research
gaps in practice. Several limitations need to be considered when interpreting the results. One is
that patients or the public were not involved in the design or analysis of this study. Including
patients/public perspectives would have benefited the study design by being able to improve the
importance and relevance of the findings for this population. However, we involved them as study
participants and will disseminate the study findings that pertain to them by using a patient/public

online platform, peopleinresearch.org.

One of the main challenges in this study was that because the topic area is still very vague and
unclear, the recruitment and interview process was challenging. Therefore, this study was
primarily limited to what participants were familiar with and not necessarily representative of the
full scope of the status of health researchers, health practitioners, oversight bodies and patients/the
public. A more generalizable understanding of this topic area would require a larger sample of
participants and methodology such as a Delphi survey and/or a priority-setting partnership with
representatives using evidence to inform policy, practice and research. This study would also have
benefited from widening the scope of the stakeholder categories (use of evidence to inform health
policy, health practice, and health research)[104]. This would have enriched our study findings
and provided a wider view of stakeholder experiences outside our categories. Another limitation

of this study is not including patients/the public in designing the study. Including patient/public
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perspectives would have benefited the study design by being able to improve the importance and

relevance of the findings for this population.

One of the main strengths of the study is improving the definition of research gaps and
subsequently improving the accurate reporting of research gaps, to elucidate the characteristics,
which can help in evidence-based decisions. For example, a decision based on a research gap
contributing to lack of primary research on a specific health problem can differ from one based on
a research gap related to lack of secondary research summarizing the research. Hence, all these
factors regarding research gaps need to be highlighted if they are known and made explicit when
disseminating and communicating research. Additionally, providing more information on what the
gap represents may inform users of evidence of more specific information about the research gap

and how it can be addressed more accurately.

Also, only 20 key stakeholders were recruited for the qualitative interviews; hence, our results
should be considered hypothesis-forming and not representative of all stakeholders. However, the
purpose of the qualitative interviews was to identify general themes with respect to how different
stakeholders experienced defining research gaps and methods to identify and display research
gaps. The optimal follow-up research design to compliment and strengthen this study would be to
quantify the frequency of different opinions by use of a survey with a representative sampling

scheme.
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4.7. Conclusion

This qualitative study went beyond the scientific literature in describing, identifying and displaying
gaps in health research and directly talked to people about their understanding and practices. Given
the nature of this topic that is not fully explored, understanding real practices to complement the
existing literature can better inform the development of methodological guidance. We anticipate

that this study will advance efforts in research and practice in this area.
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ABSTRACT

Introduction Identifying research gaps can inform

the design and conduct of health research, practice

and policies by informing the current body of evidence.
Audiences including researchers, clinical guideline
developers, clinicians, policymakers, research regulatory
bodies, funders and patients/the public can also benefit
from understanding the status of research and research
gaps to make informed choices. This study aims to explore
how key informants define research gaps and characterise
methods/practices used to identify and display gaps in
health research to inform future research practice and
policies.

Methods and analysis This is an exploratory qualitative
study using semi-structured in-depth interviews. The
participants will be recruited by purposive sampling

from initiatives and organisations previously identified in

a scoping review on methods to identify, prioritise and
display gaps in health research. We anticipate performing
up to 28 interviews with the different key informant groups
who are involved in using evidence to inform health policy,
practice and research. Interviews will be thematically
analysed as outlined by Braun and Clarke. The qualitative
data-analysis software NVivo V.12 Pro will be used to aid
data management and analysis.

Discussion This is the protocol for a follow-up study that
aims to complement and enrich the findings of the scoping
review on methods to identify, prioritise and display gaps
in health research. The overall project aims to develop
methodological guidance for describing, identifying and
displaying gaps in health research.

Ethics and dissemination The research obtained ethical
approval from the University of Liverpool, UK. The findings
will be disseminated via conferences, meetings (organised
by the Methods in Research on Research project), peer-
reviewed publications and lay magazines because the
study participants will include the public/patients.

BACKGROUND

Identifying research gaps can help inform the
design and conduct of health research, prac-
tice and policies by providing a better under-
standing of the current body of evidence.
The term ‘research gap’ is not well defined,
and its meaning can differ depending on the
researcher and research context. A recent

Strengths and limitations of this study

» The qualitative nature of this study provides an in-
depth understanding of key informants’ perspec-
tives and experiences in describing, identifying and
displaying gaps in health research.

» This study is embedded in a larger study aiming to
develop methodological guidance to identify and
display gaps in health research.

» This study would have benefited from including pa-
tient/public perspectives in designing the study to
be able to improve the importance and relevance of
the findings for this population.

scoping review on methods used to identify,
prioritise and display gaps in health research
reported 12 different definitions related
to gaps in health research (eg, population,
theoretical and methodology gaps), each
describing research gaps differently.! This
finding shows the ambiguity of the term
‘research gaps’ and the different practices it
may be related to.

As a basis for further exploring and under-
standing ‘research gaps’, we start from the
definition given by the National Collaborating
Centre for Methods and Tools (NCCMT) in
Canada based on the work of Robinson et al,
whereby a research gap is defined as a topic
or area for which missing or insufficient infor-
mation limits the ability to reach a conclusion
for a question.” Given the different meanings
and definitions of research gaps found in the
scoping review,' we consider it important to
further explore definitions rather than just
adopt or modify the NCCMT definition.
Clearly defining the type of research gap can
help determine how to better identify, char-
acterise, prioritise and address research gaps.

Different methods for identifying research
gaps have been reported; for example,
scoping reviews and umbrella reviews
are emerging methods for mapping and
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summarising evidence. These methods have an explicit
aim of identifying research gaps in a broad area as
compared with systematic reviews that focus on answering
a specific research question.””” Robinson et al developed
a framework using systematic reviews to identify research
gaps® in which they classified the reasons for the existence
of research gaps and used the population, intervention,
comparison, outcome and setting process to charac-
terise them. Scoping, umbrella and systematic reviews are
reported to specifically identify research gaps, but other
methods are being used, and further exploring these
methods can optimise their definition, methodological
scrutiny and practice.*'® Furthermore, the aforemen-
tioned methods focus on the use of secondary research
methods to identify research gaps. However, a recent
scoping review showed that other methods have been used
to identify gaps, including primary and both primary and
secondary research methods.' The scoping review showed
a lack of consensus on what constitutes the best method-
ological approaches to identify research gaps, determine
research priorities and display research gaps or prior-
ities.! ® 7 Therefore, to better understand the different
methods and ongoing practices, we aimed to conduct a
qualitative study to further explore more in-depth key
stakeholder experiences in describing research gaps and
the methods used to identify and display gaps in health
research.

This study is part of larger ongoing efforts to avoid waste
in producing and reporting research evidence, with a
focus on the identification of research gaps.'’ Healthcare
decisions for individual patients, public health policies
and clinical guidelines should be informed by the best
available research evidence while taking into consider-
ation research gaps. Investigating experiences with prac-
tices/methods used to identify research gaps can inform
explicit methodological approaches in identifying and
describing research gaps. This investigation can enhance
practices of different stakeholder groups (ie, health
professionals, commissioners, researchers, patients/the
public and decision-makers) when addressing areas of
uncertainty within the research problem and topic area.”
Initiatives such as the James Lind Alliance, UK Data-
base of Uncertainties about the Effects of Treatments,
Cochrane Agenda and Priority Setting Methods Group
and Evidence-based Research Network are some exam-
ples of existing efforts to identify and prioritise research
gaps in health.'

This study is nested in a larger project aimed at devel-
oping methodological guidance for identifying gaps in
health research. The first step in the project was a scoping
review describing methods used to identify, prioritise and
display gaps in health research in scientific literature. The
scoping review mapped evidence on different definitions
reported for the term ‘research gap’ as well as methods
used to identify research gaps and determine research
priorities and display research gaps or research priori-
ties." The second step is the qualitative study described
in this protocol. The aim of the study is to investigate the

experience of key stakeholders (ie, researchers, funders,
clinicians, clinical guideline developers, public health
professionals, commissioners, patients/the public and
policymakers) with defining research gaps and practices/
methods used to identify and display research gaps. The
final step will be an integration and overview combining
findings from the scoping review and qualitative study to
provide a comprehensive overview of methods used to
identify and display research gaps. These study findings
will be used to inform the methodological guidance on
identifying research gaps.

The specific objectives of the study are to (1) investi-
gate key stakeholders’ knowledge, perceptions and expe-
riences with defining research gaps and (2) characterise
methods/practices used for identifying and displaying
gaps in health research.

METHODS AND ANALYSIS

Qualitative study design

This study is an exploratory qualitative study using
semi-structured interviews. This method will provide
in-depth insight into key stakeholders’ perspectives,
experiences, and practices with defining, identifying and
displaying research gaps. Investigating perspectives of
different key stakeholders will ensure that the issue is not
explored through one lens but rather a variety of lenses.
This will allow for revealing and better understanding
multiple facets of research gaps including definitions and
methodological approaches/practices to identify and
display gaps.”'

Study sample and recruitment

The study sample will include the following stakeholder
groups (ie, researchers, funders, clinicians, clinical guide-
line developers, public health professionals, commis-
sioners, patients/the public and policymakers). The
stakeholder groups will be organised in three main cate-
gories focusing on the use of evidence to inform health
policy, health practice and health research. These cate-
gories (policy, practice and research) are determined
from the scoping review findings."! More information
and examples of organisations are given in table 1. Study
participants will be recruited via contacts and organisa-
tions identified in the scoping review, relevant scientific
publications, existing professional networks (eg, Horizon
2020 (H2020) Project Methods in Research on Research
(MiRoR)) and contacts from conference attendance (eg,
Evidence Live and Cochrane Colloquium).

This study will also include patients or members of
the public as key informants, which will allow for better
understanding participants’ perceived needs and prior-
ities in identifying research gaps to make informed
health decisions. Patients/the public will be recruited
and identified via patient support groups online, commu-
nity centres and public involvement websites such as the
peopleinresearch.org platform that involves the public in
health research.
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Table 1 Key informants
Expected
number of
Categories Key informants Examples interviews
Health policy Policymakers Ministry of health officials 2-4
Health practice Clinicians Healthcare professionals (doctors, nurses) 2-4
Clinical guideline developers UK National Institute for Health and Care 2-4
Excellence
Public health professionals, National public health bodies 2-4
commissioners
Public/patients Patient forums/groups 2-4
Health research Researchers Research institutes/universities 2-4
Knowledge synthesis research groups
Belgian Health Care Knowledge Centre
Africa Evidence Network
Student forums
Funding bodies UK National Institute for Health Research 2-4

European Union

We will use purposive sampling to ensure that the
perspectives of all identified stakeholder groups are
represented. Purposeful sampling is widely used in qual-
itative research for identifying and selecting informa-
tion-rich cases, and in this study, further elaboration of
the term research gap is needed to better understand the
context of the research gaps and methods/practices used
to identify and display the research gaps.”*

We anticipate performing about 14-28 interviews. This
number of interviews will provide for data saturation (ie,
the point when new data do not add to a better under-
standing of the studied phenomenon but rather repeat
what was previously expressed**) and also obtain a scope
of responses from each stakeholder group. This estima-
tion of interview participants is based on a study involving
60 interviews that showed saturation with 12 interviews,
with broader themes apparent after only 6 interviews.”
The authors noted that factors such as heterogeneity of
the sample affect how many interviews are required but
concluded that to understand common perceptions and
experiences among a group of relatively homogeneous
individuals, 12 interviews should suffice.”> Another study,
after examining 25 in-depth interviews, found code satu-
ration after interviews, with the range of thematic issues
identified; the authors proposed 16-24 interviews to
reach saturation (ie, a richly textured understanding of
issues®®). Therefore, we aim to gather 14—28 interviews
for our three main categories (health policy, practice and
research).

Saturation will be guided by the seven parameters iden-
tified by Hennink et a,** *” including the study purpose,
population, sampling strategy, data quality, type of codes,
code book and saturation goal, and focus retrieved from
the study. Each of these parameters will be considered
throughout the study.

Data collection and recording
Semi-structured interviews will be used for this study. The
main reason for selecting semi-structured interviews is to
allow for specific areas to be addressed while giving the
interviewees the opportunity to reflect on their experi-
ences and perspectives related to defining, identifying
and presenting research gaps that are relevant to them
and that may not have been explored or anticipated by
the researcher(s).”®

We will conduct interviews in-person and using tele-
conference, according to the participant’s availability
and preference. In-person interviews will be conducted
primarily with participants residing or reachable in
London, UK, and other participants will be interviewed
via teleconference (see online supplementary appendix
1 for the interview guide for both the in-person and tele-
conference interviews). The interviews will be recorded
on a digital recorder for face-to-face interviews and elec-
tronically for teleconference interviews.

The guide was developed by focusing on exploring
key stakeholder perspectives and experiences with the
following key areas:

1. Participant background information.

2. Definitions of research gaps.

3. Knowledge, perceptions and experiences on methods/
practices used to identify and display gaps in health
research to inform further health policy, practice and
research.

These three domains were developed with information
from the scoping review to guide the questions. The inter-
view topic guide will be piloted before data collection. It
will also be adapted according to key stakeholder groups
to ensure that it is meaningtul to their background and to
gather more relevant information based on their experi-
ences and knowledge.*
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The semi-structured interview guide contains two levels
of questions: main themes and follow-up questions. The
main themes cover the general content of the research
gaps aimed to encourage participants to speak freely
about their perceptions, experiences and practices.
Follow-up questions are prompts and probes aimed at
following respondents’ answers and investigating the
raised issues more in-depth. The interview guide covers
the main topics of the study, providing a focused struc-
ture for the discussion during the interviews. However,
it does not need to be strictly followed — the main focus
is on providing a setting that encourages respondents to
share their perceptions and experiences with research
gaps as thoroughly as possible within the constraints of
our study aims.

All interviews will be transcribed verbatim and anony-
mised. The lead researcher (LN) will transcribe two inter-
views to help inform the analytical process, and the other
audio files will be transcribed by a professional transcrip-
tion agency licensed from the University of Liverpool.

Data analysis

We will use analytical categories to describe and explain
definitions, experiences and practices reported among
the groups of participants. All data relevant to each cate-
gory (describing research gaps, experience with iden-
tifying and displaying research gaps) will be identified
and examined to ensure that each data item is checked
accordingly.

Our approach is based on the thematic analysis outlined
by Braun and Clarke.” The steps include the following:
(1) transcription and checking transcripts with recordings
for accuracy; (2) open coding from interview responses
to be performed by two researchers independently (LN
and DH); (3) agreement of initial codes to be discussed
among the researchers and an initial codebook devel-
oped; (4) the code structure to be used for analysing the
remaining responses with openness to including new
codes and refining existing ones; and (5) themes and
subthemes to be identified from the final code structure
and their relationships presented.”

The initial coding framework for our analysis will start
from broad categories identified in the previous scoping
review, on which the interviews were structured. Within
these broad categories (ie, describing research gaps,
experience with identifying and displaying research
gaps), analytic categories will be inductively derived
from the data. In this sense, our approach includes both
top-down and bottom-up development of analytic catego-
ries and themes.

Trustworthiness during thematic data analysis will be
ensured by storing raw data systematically, documenting
detailed notes about the development and hierarchies of
concepts and themes, establishing consensus on themes,
providing detailed descriptions of context and describing
the process of coding and analysis.”? NVivo V.12 Pro, a
qualitative data analysis software, will be used for data
management and analysis.

Ensuring study quality
To further ensure rigour and trustworthiness, this study
will be guided by Guba and Lincoln’s concepts for
defining and investigating quality in qualitative research
that can be considered parallel to quantitative research
concepts of validity and reliability.*” ** ** The concepts
include credibility, transferability, dependability, confirm-
ability, audit trails and reflectivity. They are inter-related,
and thinking through them from the onset and incorpo-
rating them in a study will improve the study rigour.
Credibility is defined as the confidence that can be
placed in the truth of the research findings**™; it is
considered the most important criterion to ensure
rigour and trustworthiness. To ensure credibility of
our study, we will use peer debriefing, which will entail
the qualitative lead researcher (LN) seeking support
from the senior researcher (DH) to provide scholarly
guidance. The feedback will help improve the quality
of the inquiry findings.® Transferability refers to the
extent to which findings of qualitative research can be
transferred to other contexts and are useful to people
in other settings.”’ **™ We aim to address transfer-
ability by reporting a rich, detailed description of the
key stakeholders’ context and location.” ** Depend-
ability is related to whether the research questions are
clear and logically connected to the research purpose
and design.”” We aim to achieve dependability by first
drafting this protocol to guide our study and future
studies with a similar purpose. Confirmability has been
related to objectivity or neutrality for establishing that
the data and interpretations of the findings are not
figments of the inquirer’s imagination but are clearly
derived from the data, that data collection and interpre-
tations of the study are clearly deliberated from the data
and not misinterpreted.37 We aim to address confirma-
bility by documenting the justification of methodolog-
ical and analytical choices to illustrate how the data were
derived in relation to the study objectives and trans-
parently describing the research steps taken from the
start of the project to the development and reporting
of the findings. Records of the research path will be
kept throughout the study, and debriefing sessions will
be held between the main researcher (LN) and senior
researcher (DH). Finally, reflexivity includes examining
one’s own conceptual lens, explicit and implicit assump-
tions, preconceptions and values and how these affect
research decisions in all phases of qualitative studies.
Reflexivity will be achieved by ensuring transparency of
the study process by maintaining clear documentation.

Patient or public involvement

There is no patient or public involvement in the design
or analysis of this study. However, we plan to involve
patients/the public in findings that pertain to them and
in disseminating study findings. This will be achieved by
using patient/public online platforms such as peoplein-
research.org.
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DISCUSSION

This study will provide insights into issues related to
defining research gaps and methods used to identify
and display gaps in health research from perspectives
of key stakeholders involved in the process. This is a
follow-up study of a wider project; the first study was a
scoping review exploring methods used to identify and
display research gaps reported in scientific publications.’
The scoping review showed variation and ambiguity in
how research gaps are described as well as the methods
used to identify and prioritise research gaps. Several of
the articles described the development of a framework
or tool for identifying and prioritising research gaps and
applying it to a specific topic area as an example for appli-
cation.' ?7* There were no evaluations of reproducibility
of the method/frameworks identified in the scoping
review."  Furthermore, despite articles highlighting the
existence of research gaps in their studies, very few specif-
ically described the gaps and the causes or the method of
identification, so fully understanding the relevance and
importance of the research gap to adequately address it is
difficult. Our scoping review also primarily found the use
of secondary research methods such as systematic reviews
and scoping reviews as the most commonly used methods
to identify gaps; although other methods were identified,
they were inadequately described. The scoping review
also showed that besides researchers, different audiences
including clinicians, policymakers, funders and patients
or the public can benefit from understanding gaps and
methods/practices on how to identify and display gaps in
health research. This qualitative study aims to go beyond
the scientific literature in describing, identifying and
displaying gaps in health research and directly talk to
people about their understanding and practices. Given
the nature of this topic that is not fully explored, there is
a need to investigate real practices to be able to develop
methodological guidance, taking into consideration the
existing literature and ongoing practices.

This study has some limitations; one is not including
patients/the public in designing the study. Including
patients/public perspectives would have benefited the
study design by being able to improve the importance and
relevance of the findings for this population. One of the
main strengths of the study is improving the definition of
research gaps and subsequently improving the accurate
reporting of research gaps to clearly elucidate the charac-
teristics, which can help in making evidence-based deci-
sions. For example, making a decision based on a research
gap contributing to lack of primary research on a specific
health problem can differ from a research gap related
to lack of secondary research summarising the research.
Hence, all these factors regarding research gaps need to
be highlighted if they are known and made explicit when
disseminating and communicating research. In addition,
providing more information on what the gap represents
may inform users of evidence on more specific informa-
tion about the research gap and how it can be addressed

more accurately. We anticipate that this study will advance
efforts in research and practice on this topic area.

ETHICS AND DISSEMINATION

Informed consent will be obtained in accordance with the
University of Liverpool Ethics Committee board require-
ments. Verbal consent will be sought for phone interviews
and written consent for in-person interviews. Confidenti-
ality and data protection will be ensured in accordance
with the University of Liverpool Ethics Committee board.
All participant information will be anonymised, and
hard-copy data will be stored in a locked unit. Soft-copy
material will be stored in a password-protected file. On
completion of the study and publication of the study
results, all study material will be stored and disposed of
according to the rules and regulations of the University
of Liverpool. The study protocol will be stored in the data
repository Zenodo.

At the end of this research project, the results will be
presented at conferences and relevant meetings (eg,
H2020 Project MiRoR). They will also be published in
a peerreviewed journal and as part of a doctoral thesis
of the PhD fellow (LN) as well as in professional and lay
magazines and presented in workshops at professional
events for stakeholder groups and as online materials
with good practice examples.
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ABSTRACT

Introduction Mapping the current body of evidence
including what is missing helps provide a better
understanding of what research is available, ongoing and
needed and should be prioritised. Identifying research gaps
can inform the design and conduct of health research by
providing additional context information about the body of
evidence in a given topic area. Despite the commonly used
term ‘research gap’ in scientific literature, little is written
on how to find a ‘research gap’ in the first place. Moreover,
there is no clear methodological guidance to identify and
display gaps.

Objective This study aimed to explore how key
stakeholders define research gaps and characterise
methods/practices used to identify and display gaps in
health research to further advance efforts in this area.
Design This was an exploratory qualitative study using
semistructured in-depth interviews. The study sample
included the following stakeholder groups: researchers,
funders, healthcare providers, patients/public and policy-
makers. Interview transcripts were subjected to thematic
analysis.

Results Among the 20 interviews conducted (20
participants), a variety of research gap definitions were
expressed (ie, five main themes, including gaps in
information, knowledge/evidence gaps, uncertainties,
quality and patient perspective). We identified three

main themes for methods used to identify gaps (primary,
secondary and both primary and secondary) and finally six
main themes for the methods to display gaps (forest plots,
diagrams/illustrations, evidence maps, mega maps, 3IE
gap maps and info graphics).

Conclusion This study provides insights into issues
related to defining research gaps and methods used to
identify and display gaps in health research from the
perspectives of key stakeholders involved in the process.
Findings will be used to inform methodological guidance
on identifying research gaps.

BACKGROUND

Identifying research gaps can help inform the
design and conduct of health research, prac-
tice and policies by providing a better under-
standing of the current body of evidence.
Healthcare decisions for individual patients,
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"1ybuAdoo Aq paroslold 1sanb Aq 120z ‘g Arenigad uo jwodfwqg-uadolwg//:dny wolj papeojumoq ‘020z JoqWSAON 0T U0 ZE66E0-0202-Uadolwg/osTT 0T se paysiignd 1say :uado rINg

Strengths and limitations of this study

» This study used qualitative methodology that pro-
vided an in-depth understanding of key stakehold-
ers’ perspectives and experiences in identifying,
describing and displaying gaps in health research.

» The study benefited from having a variety of dif-
ferent stakeholders participating in semistructured
interviews, which provided a wider scope of per-
spectives and experiences in identifying, describing
and displaying gaps in health research.

» This study could have benefited from involving pa-
tient/public perspectives to inform the design of the
study to improve the importance and relevance of
the findings for this population.

public health policies and clinical guidelines
should be informed by the best available
research while taking into account research
gaps.

The identification of research gaps has
no well-defined process, although research
gaps serve as the basis in developing a new
research question and informing future
research, healthcare delivery and health poli-
cies. In addition, research gaps in healthcare
do not necessarily align directly with research
needs. Hence, research gaps are critical in
that knowledge gaps substantially inhibit the
decision-making ability of stakeholders such
as patients, healthcare providers and policy-
makers, thus creating a need to fill the knowl-
edge gap.1

Moreover, identifying and character-
ising research gaps often highlight multiple
competing gaps that are worthwhile to be
explored.' Initiatives such as the James Lind
Alliance (JLA), UK Database of Uncertainties
about the Effects of Treatments, Cochrane
Agenda and Priority Setting Methods Group,
and Evidence-based Research Network are
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some examples of existing efforts to identify and priori-
tise research gaps in health.”

The term ‘research gap’ is not well defined, and its
meaning can differ depending on the researcher and
research context. A recentscoping review of methods used
to identify, prioritise and display gaps in health research
reported 12 different definitions related to gaps in health
research, each describing research gaps differently.” This
finding shows the ambiguity of the term ‘research gap’
and the different practices it may relate to.

As a basis for further exploring and understanding
‘research gaps’, we start from the definition given by the
National Collaborating Centre for Methods and Tools in
Canada based on the work by Robinson et al, whereby a
research gap is defined as a topic or area for which missing
or insufficient information limits the ability to reach a
conclusion for a question.3 Given the different meanings
and definitions of research gaps identified in the scoping
review,” we considered it important to further explore key
stakeholders’ perspectives to better understand the topic
area. Clearly defining the type of research gap can help
determine how to better identify, characterise, prioritise
and address research gaps.

Different methods for identifying research gaps
reported include scoping reviews and umbrella reviews
for mapping and summarising evidence. These methods
have an explicit aim of identifying research gaps in a
broad area compared with systematic reviews, which focus
on answering a specific research question.”™ Further-
more, investigating experiences with practices/methods
used to identify research gaps can inform explicit meth-
odological approaches in identifying and describing
research gaps. This investigation can enhance practices
of different stakeholder groups (ie, health professionals,
health commissioners, researchers, patients/public and
decision-makers) when addressing areas of uncertainty
within the research problem and topic area.’

The specific objectives of the study were to (1) investi-
gate key stakeholders’ knowledge and perceptions of and
experiences with defining research gaps and (2) char-
acterise methods/practices used to identify and display
gaps in health research.

METHODS AND ANALYSIS

Qualitative study design

We conducted an exploratory qualitative study using semi-
structured interviews. This method was selected to provide
an in-depth understanding of key stakeholders’ perspec-
tives, experiences and practices in defining, identifying
and displaying research gaps. This method also ensured
that we explored key stakeholders’ understanding and
practices related to identifying research gaps through a
variety of lenses from different stakeholder groups. In
turn, this process provided multiple facets of research gap
definitions and methodological practices to identify and
display gaps.w

Table 1 Participant characteristics (n=20)
Category No. (% of total)
Researcher 9 (45)
Methodologist 5 (25)
Data visualisation 3 (15)
PhD student 1(5)
Health practitioner 6 (30)
Healthcare provider 5 (25)
Public health professional 1(5)
Oversight bodies 3 (15)
Health policy-maker 2 (10)

Funding body 1(5)
Patients/public 2 (10)

Study sample and recruitment

We used purposive sampling to ensure that the perspec-
tives of all identified stakeholder groups were repre-
sented. Purposive sampling is widely used in qualitative
research to identify and select information-rich cases.
The study sample included the following stakeholder
groups: researchers, funders, healthcare providers,
patients/public and policy-makers. The stakeholder
groups were determined according to the findings of a
previously conducted scoping review® and organised into
three main categories focusing on the use of evidence to
inform health policy, health practice and health research
(table 1). A detailed description of participant categories
was given in the previously published study protocol."
Study participants were recruited via contacts and organi-
sations identified in the scoping review, relevant scientific
publications, existing professional networks (eg, H2020
International Training Network ‘Methods in Research on
Research’) and contacts from conference attendance (eg,
Evidence Live and Cochrane Colloquium).

The main inclusion criteria for the study were as follows:

1. Adults aged =18 years (researchers, funders, health-
care providers, patients/public and policy-makers).

2. Experience with the use of evidence to inform health
decisions/choices, policy, practice or research.

3. Ability to converse in English.

4. Consent for research.

The sample size for qualitative studies usually depends
on the pointwhen data saturation is reached (ie, the point
when new data do not add to a better understanding of
the studied phenomenon but rather repeat what was
previously expressed'?). Considering that the point of
saturation cannot be specified in advance, we planned
to conduct between 14 and 28 interviews, owing to usual
points of data saturation reported in qualitative studies.""
The point of data saturation was determined based on the
seven parameters identified by Hennink et al,"** including
the study purpose, population, sampling strategy, data
quality, type of codes, code book and saturation goal, and
focus retrieved from the study. These parameters were
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discussed throughout the study primarily between the
lead researcher (LLN) and the senior researcher (DH).

Data collection and recording
Semistructured interviews were used for this study. The
main reason for selecting semi-structured interviews was
to allow for specific areas to be addressed while giving
the interviewees the opportunity to reflect on their expe-
riences and perspectives related to defining, identifying
and presenting research gaps that are relevant to them
and that may not have been explored or anticipated by
the researcher(s).'

The guide was developed by focusing on exploring
key stakeholders’ perspectives and experiences with the
following key areas:

1. Participant background information.

2. Definitions of research gaps.

3. Knowledge and perceptions of and experiences with
methods/practices used to identify and display gaps in
health research to inform further health policy, prac-
tice and research.

These three categories were developed with informa-
tion from the scoping review to guide the questions. The
interview topic guide was piloted before data collection.
It was also adapted according to key stakeholder groups
to ensure that it was meaningful to their background and
to gather more relevant information based on their expe-
riences and knowledge.'’

The semistructured interview guide contained two
levels of questions: main themes and follow-up questions.
The main themes covered the general content of the
research gaps aimed at encouraging participants to speak
freely about their perceptions, experiences and practices.
The follow-up questions were used as prompts and probes
aiming to follow respondents’ answers and to investigate
the issues raised more in depth. The interview guide
covered the main topics of the study, providing a focused
structure for the discussion during the interview.!”

We conducted in-person, telephone and teleconference
interviews. In-person interviews were conducted with
participants residing or reachable in London, UK, and
other participants were interviewed via telephone or tele-
conference (for the interview guide for both in-person
and teleconference interviews, see online supplemental
appendix).

All interviews were digitally recorded, transcribed
verbatim and anonymised. The lead researcher (LN)
transcribed two interviews to help inform the analytical
process, and the other audio files were transcribed by
a professional transcription agency licensed from the
University of Liverpool.

Data analysis

We used analytical categories to describe and explain defi-
nitions, experiences and practices reported among the
groups of participants. All data relevant to each category
(defining research gaps, experiences with methods,/prac-
tices used to identify and display gaps in health research)

were identified and examined to ensure that each data
item was checked accordingly.

Our approach was based on the thematic analysis
outlined by Braun and Clarke.'® The steps included the
following: (1) transcription and checking transcripts with
recordings for accuracy, (2) open coding from interview
responses performed by two researchers independently
(LN and DH), (3) agreement of initial codes discussed
among the researchers and an initial codebook devel-
oped, (4) developing the code structure used for analysing
the remaining responses with openness that included
new codes and refined existing ones and (5) themes and
subthemes identified from the final code structure and
their relationships presented.'®

The initial coding framework for our analysis started
from broad categories identified in the previous scoping
review with which the interviews were structured. Within
these broad categories (ie, defining research gaps, experi-
ences with methods/practices used to identify and display
gaps in health research), analytical categories were induc-
tively derived from the data. In this sense, our approach
includes both top-down and bottom-up development of
analytical categories and themes.

QSR International’s NVivo V.12 qualitative data analysis
software was used for data management and analysis.

Ensuring study quality

To further ensure rigour and trustworthiness, the study
was guided by Lincoln and Guba ’s concepts for defining
and investigating quality in qualitative research that can
be considered parallel to quantitative research concepts
of validity and reliability."*'"** The concepts include cred-
ibility, transferability, dependability, confirmability, audit
trails and reflexivity. They are interrelated, and thinking
through them from the onset and incorporating them
into a study improve the study’s rigour.

The main researcher’s (LN) past experience as a Public
Health Advisor at a National Institute of Public Health
in Europe influenced the conceptualisation and conduct
of this study, including the interviews. Her previous role
focused on knowledge production for the health sector
and providing knowledge about the health status of the
population, influencing factors and how the status can
be improved. She recognised the need for evidence to
inform research planning, implementation and evalu-
ation. Therefore, the design and conduct of this study
were informed by her previous role and influenced the
development of the interview guide, and interpretation
and reporting of study findings. Throughout the different
steps of the study, she consulted a senior researcher (DH)
to discuss all matters related to the study design, conduct
and reporting.

Patient and public involvement

Patients and the public were not involved in the design or
analysis of this study. However, we involved them as study
participants and will disseminate the study findings that
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Figure 1 Reported descriptions of gaps in health research.

pertain to them using a patient/public online platform,
peopleinresearch.org.

RESULTS

Among the 30 key stakeholders contacted, 20 agreed to
participate in the study. Hence, we conducted 20 inter-
views with 20 participants involved in using evidence
for informing health policy, practice or future research
(table 1).

Definitions of gaps in health research

We first explored what participants reported as gaps in
health research. Given the nature of our interest, all
participants’ answers were grouped under a single theme
‘Definitions of Gaps in Health Research’. However, the
focus of the definitions differed, and within this main
theme, we identified five subthemes related to gaps in
health research described by the participants (ie, gaps
in information, knowledge/evidence-related gaps,
quality of evidence, uncertainties and patientrelated
gaps; summarised in figure 1). The discrepancies and

similarities of terms used are further illustrated in the
online supplemental appendix. Terms ranged from
lack of information/insufficient information, known
unknowns/unanswered research questions and evidence
uncertainty to treatment uncertainty, among others.

We identified some similarities among the partici-
pants on how they defined research gaps, for example,
researchers and oversight bodies mainly defined gaps
in health research as a lack of information/insufficient
information, known unknowns and no primary studies
(more information can be found in online supplemental
appendix). Patient/public participants defined research
gaps in a much more literal manner, for example, ‘The
gap is to get more patients involved in doing ... clinical
trials; have [someone] at the beginning introduce me,
[educate me], [provide] awareness [because] I didn’t
know what [a clinical trial] was. I [didn’t] know what
they’re talking about’ (patient/public person, PPI01) and
‘Get me involved in co-production. That is the gap that
is missing in clinical research’ (patient/public person,
PPIO1). The most common description research partici-
pants provided was the absence of scientific information
to answer a research question, for example,

An area where there is missing or ... insufficient in-
formation. And because of this ... you cannot reach
a conclusion for a question. So ... itis a field, it is an
area, a question an issue to which you don’t have an
appropriate answer because there is missing ... infor-
mation or the research that still needs to be done in
that particular area. (Funding body, FO1)

One participant related research gaps to quality of
evidence by use of Grades of Recommendation, Assess-
ment, Development and Evaluation (GRADE), an
approach for rating the quality of evidence and grading
the strength of recommendations in healthcare.”
Another participant emphasised the importance of
public and community involvement in gap identification
to ensure that it takes into account their perspectives and
contributions to the research ecosystem:

existing knowledge but not documented is of key
importance in understanding the current body of
knowledge on a particular topic area .... Evidence
gaps need to be defined not only by [the] research
community but also according to the key stakeholders
including community members. Community knowl-
edge is of key importance to inform the evidence
base. Further evaluation on research findings to char-
acterise the nature of research gaps can be carried
out by evaluating community perspectives and local
evidence to confirm scientific evidence. (Health re-
search PhD student, R0O1)

We identified variability in participant responses on
how to define gaps in health research; this variability was
mainly observed in individual responses for the three
main categories (research, practice, and policy and
funding).
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Figure 2 Methods used to identify gaps in health research.

Methods to identify gaps in health research

Participants reported a range of applicable methods to
identify gaps in health research (eg, surveys, reviews,
syntheses, priority-setting partnerships and assessments)
as shown in figure 2. The methods were also character-
ised by the different research methodologies used (ie,
primary, secondary and both). Participants also expressed
their difficulty in identifying research gaps, for example,

It is really difficult to identify research gaps. Lots of
people you know will try and use the discussion sec-
tion from research, [whereas] other authors have
asked for further research, but in my experience that
has not been a very useful method because sometimes
authors will write that you know without really seeing
or understanding that there has been something sim-
ilar done in that field. (Health research methodolo-
gist, RO2)

The variety of identified methods reflected the state
of the field in the sense of the wide array of methods
currently used, in line with the variety of specific goals
of studies on research gaps (figure 1). The difficulty in
identifying research gaps raised by participants, together
with the plurality of definition of gaps and range of meth-
odologies, may, however, also reflect a possible lack of
consensus and guidance on what method would be best
suited for a given objective.

IDENTIFIED METHODS TO DISPLAY

GAPS IN HEALTH RESEARCH PARTICIPANTS’ EXPERIENCES

...useful for being able to visualise

oletelet evidence quite rapidly...

..itis very easy to show where
the problems are...
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..takes a long time, for you to kind
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little bit more about where the
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Figure 3 Methods used to display gaps in health research.

Methods to display gaps in health research

Participants referred to a number of different methods
used to display gaps in health research (ie, forest plots,
diagrams/illustrations, evidence maps, mega maps,
3IE gap maps and info graphics) (figure 3). Participant
perspectives varied; one of the interviewees pointed out,

I think with the growth of technology, itis very import-
ant to use sophisticated methods to better communi-
cate evidence for policy-making and decision-making.
I think the availability of evidence is not enough on
its own and finding different methods to communi-
cate is important, not only the analysis and findings
but also sharing it in different platforms online for a
greater audience. (Health policy and guideline devel-
oper, P02)

Another participant highlighted that one of the key
benefits of visually presenting research is being able to
immediately see what information is available and missing.

The participants mainly expressed the importance of
using data visualisation in research; there was a common
understanding on the use of data visualisation as a whole,
particularly with the growth of technology and the need
to capitalise on it. The main challenges expressed were
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how to identify an appropriate visualisation to present
the research and also how to effectively present data. We
summarise these general experiences with data visualisa-
tion in health research in figure 3 and the online supple-
mental appendix.

DISCUSSION

This study provides insight into issues related to defining,
identifying and displaying research gaps in health from
the perspectives of key stakeholders. The findings indi-
cate several definitions of gaps in health research and
methods used to identify and display research gaps.

Our study confirmed the ambiguity in defining research
gaps and methodological approaches to identify” **
and display research gaps.” The methods used to iden-
tify research gaps were closely linked to the definition
of research gaps. For example, the JLA method of gap
identification and setting priorities for research begins
by clearly defining what the alliance refers to as evidence
uncertainty, that is, there is no up-to-date, reliable system-
atic review of research evidence addressing the uncer-
tainty or showing that uncertainty.” This step further
informs the rest of the methodology used and is critical
in identifying treatment uncertainties and determining
future research priorities. This method combines both
primary and secondary approaches and not only identi-
fies research gaps but also verifies them across different
relevant stakeholders, including researchers, patients,
their carers and clinicians, to ensure the relevance and
potential benefit to them.* This verification is important,
given that some research gaps may be of key interest to
researchers but have little relevance and importance to
patients or the public, who should be the main beneficia-
ries of research to improve their health and well-being.

The overall method to identify research gaps involved
primary, secondary or both approaches (figure 2). Most of
the participants mentioned the use of secondary research
methods; this is in accordance with the research that has
been conducted on research gaps, which has also primarily
focused on the use of secondary research and developed
frameworks for identifying research gaps.”®®*' * The
most commonly adopted framework involves identifying
research gaps from systematic reviews using the Popula-
tion, Intervention, Comparison and Outcome framework
to characterise a research gap.” The other framework
involves identifying research gaps in qualitative literature
reviews.” In addition, the GRADE approach for rating the
quality of evidence and grading the strength of recom-
mendations in healthcare®' presents the use of a prom-
inent framework for evaluating the certainty of evidence
that can inform the research gap and characterise it.*
Moreover, scoping reviews are commonly used, and the
definition includes aiming to identify research gaps by
mapping the current body of evidence. These examples
focus on the use of secondary research methods, but we
lack studies that specifically explore the use of primary or
both primary and secondary methods to identify research

gaps, yet these methods equally exist and are being used.
Additional exploration of applicable methods for identi-
fying gaps can improve their usefulness and relevance in
health research.

In summary, this study showed that research gaps need
to be defined by researchers and confirmed by different
research stakeholders such as patients and the public to
ensure societal relevance and importance.! We also found
that clearly defining research gaps can provide information
on the most appropriate methodological approach to adopt
in identifying and displaying gaps, for example, for exploring
research gaps in a specific or broad area. For a specific area, a
systematic review can be considered, and within a broad area,
an umbrella review can be considered. The study also showed
that the use of both primary and secondary methods (JLA
method) to identify gaps is the most robust method for gap
identification. The main reported advantage of this method
is thatitidentifies gaps (treatment uncertainties) and involves
different stakeholders, including patients and the public, to
confirm and prioritise gaps. The main disadvantage is that
it is labor-intensive (requires a team of different specialists)
and expensive (administrative support, meeting rooms and
catering, among others) compared with secondary methods
(evidence synthesis) or primary methods (survey).

Participants mainly expressed the importance of data visu-
alisation in communicating research; no specific methods or
formats to present gaps were expressed. Thus, the use of data
visualisation is desirable among different stakeholders, partic-
ularly researchers, when communicating research, although
we found few examples of experiences with developing and
using data visualisation. The participants mainly expressed
their difficulty in finding the right tool to use to present
research findings.

Finally, although scientific articles often refer to the exis-
tence of research gaps in studies, few respondents were
able to define research gaps, unless contextualising them
within a specific study or area, or methods of identification.
Fully understanding research gaps in health research and
adequately addressing them are difficult. In this study, we
highlighted three key items on the topic: (1) clearly defining
research gaps provides a context to understand better what
the gaps are and what they are caused by; (2) a clear defini-
tion of research gaps can inform the methods used to identify
research gaps, similar to how a clear research question can
inform the research study methodology; and (3) on adopting
the most appropriate methods to identify research gaps,
finding the right visualisation to communicate them effec-
tively is important. Last but not least, public involvement,
when applicable, is needed to verify that gaps are important
and relevant to the public.

To conclude, our study found that various methods can be
used to identify gaps (ie, primary, secondary and both primary
and secondary). Of all the methods used to identify gaps,
secondary methods are the most common, specifically system-
atic reviews, which are considered the gold standard in that
they address a highly focused question related to the existing
evidence and thus present difficulties for explicitly identi-
fying research gaps in a general area.”®?” Other secondary
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research methods reported were overviews of reviews, also
known as umbrella reviews, scoping reviews and evidence
mapping. Overviews of reviews focus on a much broader area,
compiling evidence from multiple reviews into one accessible
and usable document and highlighting other reviews within
the specified topic area.”®* Given the resource requirements
of formal evidence reviews, topic prioritisation is needed
to best allocate resources to those areas deemed the most
relevant for the health system. Regardless of the topic, the
prioritisation process is likely to be stakeholder-dependent.
Priorities for evidence synthesis will vary depending on the
mission of the healthcare system and the local needs of the
healthcare stakeholders." Hence, using both primary and
secondary methods is the most robust because it involves
the participation of patients, caregivers and healthcare and
social care professionals in identifying research questions and
then prioritising them using a combination of primary and
secondary research.**™*

To advance efforts in identifying research gaps, further
work and different study designs are needed to take this
work to the next step, to find consensus on definitions and
different practices for methods in identifying research gaps.
Subsequently, also assessing the best methods according to
different stakeholders will be informative and important.

One of the main challenges of this study was that because
the topic area is still very vague and unclear, the recruitment
and interview process was challenging. Therefore, this study
was primarily limited to what participants were familiar with
and notnecessarily representative of the full scope of the status
of health researchers, health practitioners, oversight bodies
and patients/public. A more generalisable understanding of
this topic area would require a larger sample of participants
and methodology, such as a Delphi survey, and/or a priority-
setting partnership with representatives using evidence to
inform policy, practice and research. This study would also
have benefited from widening the scope of the stakeholder
categories (use of evidence to inform health policy, health
practice and health research).” This would have enriched
our study findings and provided a wider view of stakeholder
experiences outside our categories. Another limitation of this
study is not including patients/public in designing the study.
Including patient/public perspectives would have benefited
the study design by being able to improve the importance
and relevance of the findings for this population.

One of the main strengths of the study is improving the
definition of research gaps and subsequently improving the
accurate reporting of research gaps to elucidate the char-
acteristics, which can help in evidence-based decisions. For
example, a decision based on a research gap contributing
to lack of primary research on a specific health problem can
differ from the one based on a research gap related to lack
of secondary research summarising the research. Hence, all
these factors regarding research gaps need to be highlighted
if they are known and made explicit when disseminating
and communicating research. In addition, providing more
information on what the gap represents may inform users
of evidence of more specific information about the research
gap and how it can be addressed more accurately.
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Chapter 5: Recommendation for Methodological Guidance to Identify Gaps in
Health Research

5.1. Background

The overall PhD project aimed to develop recommendation for methodological guidance to
identify gaps in health research. The first step in the process was a scoping review describing
methods used to identify, prioritize and display gaps in health research in scientific literature. The
scoping review mapped evidence on different definitions reported for the term “research gap” as
well as methods used to identify research gaps and determine research priorities and display
research gaps or research priorities [104]. The second step was to conduct a qualitative study using
semi-structured in-depth interviews aimed to investigate the experience of key stakeholders (i.e.,
researchers, funders, clinicians, clinical guideline developers, public health professionals,
commissioners, patients/the public and policy-makers) with defining research gaps and
practices/methods used to identify and display research gaps[120]. The final step is this chapter,
which involved combining findings from the scoping review and qualitative study findings to make

recommendations for methodological guidance to define and identify gaps in health research.

5.2. Method

The methodological guidance recommendations involved synthesizing the study findings of the

scoping review and qualitative study, further illustrated on (Figure 6).
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Figure 6. Overall PhD project design used to develop recommendations for methodological

guidance to define and identify gaps in health research

Identification of Gaps in Health Research

Scoping Review Qualitative Study
including expert

consultations Investigated key

stakeholders’ knowledge,
perceptions and
experiences in describing
gaps in health research
and methods used to
identify and display gaps
in health research

Mapped evidence on
definitions of research
gaps and methods
used/described to
identify and display gaps
in health research

Development of recommendations for
methodological guidance

Combined findings of the scoping review and
qualitative study
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5.3. Results
In this section, I present the combination of our two study findings (i.e., the scoping review
and qualitative study) on 1) defining research gaps, 2) methods used to identify research gaps,

and 3) methods to display research gaps.

5.3.1. Combined findings on key definitions of types of research gaps

This section presents terms related to gaps in health research and definitions linked to these

terms from the scoping review and qualitative study.

Table 10. Identified definitions of types of research gaps

Terms related to Description Key characteristics

research gaps

Research/evidence/kno -  Evidence is missing from a body of - Missing evidence
wledge gaps research on a particular topic that - Inadequate evidence
could otherwise potentially answer - Insufficient evidence
the questions of decision-makers - Contradictory evidence
(clinicians, other practitioner groups, -  Additional research
administrators, policy-makers) [26] needed
- The evidence base inadequately - Uncertain
addresses a key question [27] evidence/estimates

- Not much information is available
and/or there is a lot of uncertainty
about the accuracy of the existing
estimates/evidence [4]

- Additional research is needed, from

policy-makers perspectives, to
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Synthesis/unidentified

gaps

Treatment uncertainty

Evidence uncertainty

address the evidence gap in the

available primary research [26]

Little or no evidence from systematic -
reviews is available and could be a
valuable resource to inform the

evidence base in a particular area [29,
30]

Lack of up-to-date and conclusive
systematic reviews at low risk of bias -

mapped to a clinical question [31]

Lack of up-to-date, reliable -
systematic reviews of research

evidence addressing the uncertainty
about the effects of treatment, and/or
up-to-date systematic reviews of
research evidence show that -

uncertainty exists [32]

Evidence that was uncertain, maybe -
lower quality, not directly applicable, -
not very large body of evidence, nota -
large number of studies etc. So you

might have uncertain evidence and be -

less able to make a strong

Little or no evidence
from reviews is
available and could be a
valuable resource to
inform the evidence
base in a particular area
Lack of up-to-date and
conclusive systematic
reviews

Lack of up-to-date,
reliable systematic
reviews addressing the
uncertainty about the
effects of treatment
Lack of up-to-date
systematic reviews
showing that
uncertainty exists

lower quality,

not directly applicable,
Not a very large body of
evidence

Unable to make a strong
recommendation from

the evidence

92



Practical knowledge gap
(action—knowledge

conflict gap)

Empirical gap

(evaluation void gap)

Population gap

Methodological gap
(method and research

design gap)

Theoretical gap (theory—

application void gap)

recommendation... (PO1, health

research methodologist)

Professional behavior or practices
deviate from research findings or are

not covered by research [9, 22, 28]

Research findings need to be

evaluated or empirically verified [9,

22, 28]

Research regarding a population that
is not adequately represented or
under-researched in the evidence base

or prior research (e.g., sex,

race/ethnicity, age) [2]

A variation in research methods is
required to generate new insights or

to avoid distorted findings [9, 22, 28]

Theory should be applied to certain
research issues to generate new

insights; theory is lacking, so a gap

exists [9, 22, 28]

Professional behavior or
practices deviate from
research findings or are
not covered by research
Research findings need
to be evaluated or
empirically verified
Research regarding a
population that is not
adequately represented
or under-researched in
the evidence base or
prior research (e.g., sex,
race/ethnicity, age)

A variation in research
methods is required to
generate new insights or
to avoid distorted
findings

Theory should be
applied to certain
research issues to
generate new insights;

theory is lacking
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Absolute gap

Evidence quality

Known unknowns

Lack of documented
information

Patient/public-related

gap

Artificial gap

Few or no impact evaluations exist
[29]

Evidence that was uncertain, maybe
lower quality, not directly applicable,
not very large body of evidence, not a

large number of studies etc.

Known unknowns are questions that
perhaps the medical world knows the
answer to but patients don't
necessarily know the answer to.

Lack of documented information vs
lack of information per se.

Lack of patient involvement in health

research

There is a gap between the research
community and the real patient
needs; therefore, the research gap
needs to be confirmed by patients. It

should not be an artificial gap

There is no evidence
whatsoever

Evidence that was
uncertain

Maybe lower quality
Not directly applicable
Not a very large body of
evidence

Not a large number of
studies

Articulating gaps in
certainty and strength of
evidence

Information gaps

Lack of documented
information

No patient involvement
in design, conduct and
reporting of study
Arises when research
gap is not representative
of patient/public needs
Research community

define gap, but it is not
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created by some stakeholders. (HP03, confirmed by
health practitioner) patients/public
- A gap between the
research community and
the real patient needs

- Patient needs

5.3.2. Combined findings of key methods to identify gaps in health research

Upon combining the scoping review and qualitative study we identified the methods to identify

gaps in health research (i.e., primary [quantitative and qualitative survey, case report/case

series, health impact assessment], secondary [evidence/knowledge synthesis, bibliometric

study, meta research studies] and combined primary and secondary methods [evidence needs

assessment, priority setting, global evidence-mapping methods, comparative effectiveness

trials, academic crowd-sourcing]). Table 12 presents the specific methods to identify gaps in

health research classified by primary, secondary and combined both methods.

Table 12. Identified key methods to identify gaps in health research

Primary methods

Quantitative and

qualitative survey [31]

Case report/case series

“A scientific procedure for collecting information and making
quantitative inferences about a predefined population. Surveys allow
selection of a relatively large sample of people from a predetermined
population, followed by collection of data from those individuals, and
may be exploratory, descriptive, or explanatory.” [134]

“Case reports and case series or case study research are descriptive
studies that are prepared for illustrating novel, unusual, or atypical
features identified in patients in medical practice, and they potentially
generate new research questions. They are empirical inquiries or
investigations of a patient or a group of patients in a natural, real-world

clinical setting” [140]
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Health impact “A means of evidence-based policy making for improvement in health.

assessment It is a combination of methods whose aim is to assess the health
consequences to a population of a policy, project, or programme that
does not necessarily have health as its primary objective” [137, 138]

Secondary methods

Evidence/knowledge Efficient scientific approach to identify and summarize evidence that

synthesis allows for generalizability and consistency of the research findings to
be assessed and data inconsistencies to be explored [49]
Meta-analysis, systematic review [35-38], scoping review [39-41],
rapid review, evidence mapping [29, 42, 43], mapping study [44-46],
umbrella review [3], integrative review [47], mixed studies integrated
review, critical interpretive synthesis [48], realist synthesis

Bibliometric study [50, The quantitative study of bibliographic material used to examine the

51] knowledge structure and development of research fields based on
analysis of related publications [52]

Meta research studies “This is the study of research itself: its methods, reporting,
reproducibility, evaluation, and incentives.” [148]

Combined (primary and secondary methods)

Evidence needs A systematic process for determining and addressing needs, or “gaps”
assessment/needs between current conditions and desired conditions or “wants” by using
analysis [33, 34] various techniques including primary or secondary research methods

(e.g., reviewing evidence, guidelines, and conducting interviews) [28]
Priority setting [31, 32, JLA PSP, Cochrane Priority Setting
53-63] (consists of four steps: the first two aim at gap identification and the
last two at research prioritization)
JLA PSP methods were designed to allow clinicians, patients and
caregivers to work together to identify and prioritize uncertainties about
the effects of treatments that could be answered by research by
gathering research questions, checking existing research evidence,
interim prioritization and a final consensus meeting to reach agreement
on the top 10 research priorities [53]
Global evidence- Maps available research and provides an overview of a broad range of
mapping methods [42, research questions and identifies evidence gaps [42]
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Comparative “Comparative effectiveness research is the generation and synthesis of

effectiveness trials evidence that compares the benefits and harms of alternative methods
to prevent, diagnose, treat, and monitor a clinical condition or to
improve the delivery of care. Evidence is generated through research
that uses various study designs (e.g., observational, clinical trial) and
synthesized through systematic reviews.” [139]

Academic crowd- An emerging paradigm that is based on harnessing the power of the

sourcing [4] crowd to solve problems [4]

*including methods used in Health Technology Assessments
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5.3.3. Combined findings of methods to display research gaps

Among the methods to display research gaps, the combined methods used to display research
gaps include the following formats: table, box plot, bar graph/horizontal bar graph, scatter
plot, funnel plot, pie chart, mind maps, tree map chart, word cloud, geographic map, dot plot,
radial bar plot/polar histogram, schematic representation and bubble plot/chart. The list of
formats identified were used for different purposes such as providing a list of research
questions, research gaps and research priority, ranking quality of evidence; and scoring
research gaps. The full list of the formats is presented in Table 13. Future research needs to
determine the preferences of the formats among different key stakeholders including

researchers, policy-makers and health practitioners.
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Table 13. Identified methods to display research gaps

Table [19, 26, 31, 32, 40, 42,
57,59-61, 64, 69, 71, 80-82]

Box plot [31]

Bar graph/horizontal bar graph
[31, 44,75, 83-89]

Scatter plot [90]

Funnel plot [91]

Pie chart [18, 85]

Mind maps [92]

Tree map chart [44]

Word cloud [93]

Information on research gaps and priorities displayed

List of clinical questions, gaps and research priorities
Ranking quality of evidence

Study designs to address research questions

Scoring of each research gap

List of research questions

Prioritization of research questions

Metric of ranking information

List of research questions

Ranking of research questions

List of research priorities

Frequency of questions prioritized
Number of studies and categories studied
Frequency of research questions

Quality of evidence metric

Numeric values of desired research and current research

Number of studies included in the review

Effect sizes of studies on the x-axis

Proportional size of health problems being investigated by trials

registered on a registry platform

Diagram used to represent concepts, ideas or tasks linked to and

arranged radially around a central key word or idea

Primary branches represent the major ideas or themes around the

central topic, and secondary branches tend to include more

concrete illustrative examples

Number of clinical trials, population and income group

Comparison study of clinical registry data versus global health

research data from the Global Burden of Disease
Frequency of words

Frequency of words between two groups
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Geographic map [8, 35] Studies mapped around the world that uses colors on a pre-defined
health outcome. Different shapes and sizes also used for
additional information on a map.

Dot plot [94] Number of studies

Quality of evidence
Different colors to show different study designs
Radial bar plot/polar histogram Proportion of trials in several countries with one color used per
[44] country among two groups over a period of time
Comparison of proportion of trials in several countries with one
color used per country among two groups over a period of time

Schematic representation [S0]  Horizontal axis represents time, and vertical axis represents
different documents

Bubble plot/chart [29, 95,96] Bubbles represent studies; size indicates the relative number of

studies and color the study design
Number of studies by intervention type and health status
Compares three sets of values

* Examples available in Appendix E.

5.3.4. Recommendation for methodological guidance steps to identify research gaps

This next section presents the methodological steps to consider when identifying and
displaying gaps in health research. It incorporates the findings previously presented from both
the scoping review and qualitative study on defining gaps, identifying and displaying gaps. It
also provides some key examples that authors can use to inform the process of gap
identification. This guidance is particularly tailored to researchers, and to be adopted among
other users, it needs to be first evaluated on usability and feasibility, then customized
accordingly. We also provide some key questions (based on the methodological guidance) that
researchers can ask when assessing gaps in health research for a specific topic. To demonstrate
the use of the key questions, we applied this to a scientific article and illustrate the example in

section 5.3.7.
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5.3.5. Recommendation for step-by-step guide to identifying research gaps

Table 14. Recommendation of methodological guidance steps to identify research gaps

Step 1: Specify
topic area and/or
research question
Step 2: Map
evidence and
identification of

research gap(s)

Step 3: Clearly
describe the
research gaps(s)

identified

This step involves clearly defining your research topic area and/research question

in which you want to investigate research gaps

This step involves mapping and clearly stating the existing research gap. This

step is central and involves selecting a relevant and appropriate method to

identify research gaps.

Specific examples of different methods to identify research gaps

L1 Primary methods (quantitative and qualitative survey, case report/case

O

series, health impact assessment),

Secondary methods (evidence/knowledge synthesis, bibliometric
study, meta research studies

Combined primary and secondary methods (evidence needs
assessment, priority setting, global evidence-mapping methods,

comparative effectiveness trials, academic crowd-sourcing)

This is also an important step because it will provide a clear description of the

research gap identified in step 2.

Specific examples of different terms that have been used to describe research

gaps

[J Research/evidence/knowledge gaps - evidence is missing, inadequate

or insufficient; additional research is needed, from policy-maker
perspectives, to address the evidence gap in the available primary
research

Synthesis/unidentified gaps - little or no evidence from systematic
reviews is available and could be a valuable resource to inform the
evidence base in a particular area. Lack of up-to-date and conclusive
systematic reviews at low risk of bias mapped to a clinical question
Treatment uncertainty - lack of up-to-date, reliable systematic
reviews of research evidence addressing the uncertainty about the
effects of treatment, and/or up-to-date systematic reviews of research

evidence show that uncertainty exists
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[J Evidence uncertainty - evidence may be of lower quality or not
directly applicable, not a very large body of evidence, not a large
number of studies etc.

I Practical knowledge gap (action—knowledge conflict gap) -
professional behavior or practices deviate from research findings or are
not covered by research

[ Empirical gap (evaluation void gap) - research findings need to be
evaluated or empirically verified

[ Population gap - research regarding a population that is not adequately
represented or under-researched in the evidence base or prior research
(e.g., sex, race/ethnicity, age)

1 Methodological gap (method and research design gap) - a variation
in research methods is required to generate new insights or to avoid
distorted findings

[J Theoretical gap (theory—application void gap) - theory should be
applied to certain research issues to generate new insights; theory is
lacking, so a gap exists

Step 4: Use the PICOS framework to characterize research gaps related to interventions,

Characterizing the | screening tests, etc. The framework organizes research gaps as follows:

research gaps [J Population (P): information regarding the population that is not
adequately represented in the evidence base (sex, race/ethnicity, age,
etc.)

1 Intervention (I): information regarding the specific intervention that is
inadequately included in the evidence base, the duration of the
intervention, etc.

[ Comparison (C): lack of information regarding the comparison
intervention or standard intervention

[ Outcomes (O): information regarding outcomes of interest, organized
by type of outcome or timing of outcomes, to delineate where
information is lacking

L1 Setting (S): information regarding the relevant settings for research gaps

Step 5: Presenting = Summarize the research gaps including clear descriptions, method of
the research gaps identification and further actions needed to address the research gaps.

Additionally, the following data visualisations can be used to present the research

gaps.
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Dot plot
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5.3.6. Recommendation of key questions to assess research gaps

A summary of the key questions to consider when reading the scientific article/information, with
consideration of the research gaps, is as follows:

Box 2. Key questions to consider when assessing the nature of research gaps in a

scientific article/information

- What is/are the key message(s) of the evidence provided in the text?
- What is/are the main source(s) of the evidence?
- What are the reported research gaps and research needed presented in the text?

- What is/are methods(s) used to display the research gaps?

5.3.7. Case study to illustrate how to apply the key questions to assess the nature of research
gaps when reading a scientific article/information

This example applies the questions to a scientific article on COVID-19 article [153], showing how one
can review the article and identify the research gaps. The questions are a tool to help better understand
the body of evidence by highlighting the research gaps. Understanding the research gaps can improve
public health and health practice efforts and action undertaken locally, nationally and globally and in
this particular example, addressing a global pandemic. Subsequently, having clear research gaps can

inform health practice, policy and future research.

The key questions presented in Box 1 were derived from synthesising the evidence of a scoping
review and qualitative study of gaps in health research [104, 120]. The questions can be applied to
guide the reader in the key messages from the evidence and research gaps reported by the author(s).
The questions are derived from the methodological guidance in Table 14 to identify gaps in health
research. Box 3 is a summary of the aforementioned key questions applied to the scientific article by
Cascella et al. We show the application of the questions by using this article. This article was selected

because it is a recent overview of the features, evaluation and treatment of COVID-19[153].
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Box 3. Applying the key questions to consider when assessing the nature of research

gaps in a scientific article/information

Article: Features, Evaluation and Treatment of Coronavirus (COVID-19)

Publication date: March 8, 2020 on StatPearls

1. What is/are the key messages of the evidence provided in the text?

The authors highlight that COVID-19 seems very contagious and has quickly spread globally.
Additionally, in a meeting on January 30, 2020, per the International Health Regulations (IHR, 2005),
the outbreak was declared by the WHO as a Public Health Emergency of International Concern
(PHEIC).

The article stated that the first cases of CoVID-19 infection were linked to direct exposure at the
Huanan Seafood Wholesale Market of Wuhan, China; the animal-to-human transmission was
presumed to be the main mechanism. Nevertheless, subsequent cases were not associated with this
exposure mechanism. Therefore, it was concluded that the virus could also be transmitted from
humans to humans, and symptomatic people were the most frequent source of COVID-19 spread. The
possibility of transmission before symptoms develop seems infrequent, although it cannot be
excluded. Moreover, individuals who remain asymptomatic might transmit the virus. These data
suggest that isolation is the best way to contain this epidemic.

The transmission is believed to occur through respiratory droplets from coughing and sneezing.
Aerosol transmission is also possible in case of protracted exposure to elevated aerosol concentrations
in closed spaces. Analysis of data related to the spread of SARS-CoV-2 in China seems to indicate
that close contact between individuals is necessary for the spread. In fact, the spread is primarily
limited to family members, healthcare professionals, and other close contacts.

The case studies of Li et al. published in the New England Journal of Medicine on January 29, 2020,
encompass the first 425 cases recorded in Wuhan [154]. Data indicate that the patients' median age was
59 years (range 15 to 89 years). Thus, no clinical cases were reported in children below 15 years of age

[153, 154].
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The authors of the Chinese CDC report divided the clinical manifestations of the disease by their

severity:

e Mild disease: non-pneumonia and mild pneumonia, which occurred in 81% of cases.

e Severe disease: dyspnea, respiratory frequency > 30/min, blood oxygen saturation (SpO2) < 93%,
Pa02/Fi02 ratio (ratio between the blood pressure of oxygen [partial pressure of oxygen, PaO2]
and the percentage of oxygen supplied [fraction of inspired oxygen, FiO2]) < 300, and/or lung
infiltrates > 50% within 24 to 48 hr, which occurred in 14% of cases.

o Critical disease: respiratory failure, septic shock, and/or multiple organ dysfunction or failure,
which occurred in 5% of cases[155].

At the time, the therapeutic strategies to deal with the infection are only supportive, and prevention

aimed at reducing transmission in the community. Aggressive isolation measures in China led to a

progressive reduction in cases.

The authors also provide a summary of what patients and families should receive instruction on based

on previous research, some included and some not provided in their article:

e Avoid close contact with subjects with acute respiratory infections.

e Wash hands frequently, especially after contact with sick people or their environment. Avoid
unprotected contact with farm or wild animals.

e People with symptoms of acute airway infection should keep their distance, cover coughs or
sneezes with disposable tissues or clothes, and wash their hands.

e Immunocompromised individuals should avoid public exposure and public gatherings. If an
immunocompromised individual must be in a closed space with multiple individuals present, such
as a meeting in a small room, masks, gloves, and personal hygiene with antiseptic soap should be
used by those in close contact with the individual. In addition, prior room cleaning with antiseptic
agents should be performed before exposure. However, considering the danger to these
individuals, exposure should be avoided unless a meeting, group event, etc. is a true emergency.

e Strict personal hygiene measures are necessary for the prevention and control of this infection.

Key messages without supporting evidence
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Preliminary data suggest that the reported death rate ranges from 1% to 2% depending on the study
and country. Most of the fatalities have occurred in patients over 50 years of age. Young children
appear to be mildly infected but may be a vector for additional transmission.

Long-term complications among survivors of SARS-CoV-2 infection with clinically significant
COVID-19 infection are not yet available. The global mortality rates for cases remain from 1% to 2%.
2. What is/are the main source(s) of the evidence?

Scientific article published on the “Statpearls” platform. The authors reported the aim of the platform
is to collect information and scientific evidence and to provide an overview of the topic that will be
continuously updated. Given the urgency of the COVID-19 pandemic, quick reporting is vital for
information to be readily and quickly available for necessary actions as needed[153]. The sources of
evidence provided by the authors vary from scientific articles to national and international reports.

3. What is/are the reported research gap(s) and research needed as reported in the evidence?
Mode of transmission: further studies are needed to understand the mechanisms of transmission,
incubation times and clinical course as well as the duration of infectivity.

Pathophysiology: research is needed to determine the structural characteristics of SARS-COV-2 that
underlie the pathogenetic mechanisms. As compared with SARS, for example, initial clinical data show
less extra-respiratory involvement, although because of the lack of extensive data, we cannot draw
definitive clinical information.

The article also reported that many uncertainties remain with regard to both the virus—host interaction
and the evolution of the epidemic, with specific reference to the times when the epidemic will peak.
Research will be needed to determine the structural characteristics of SARS-COV-2 that underlie the
pathogenetic mechanisms. As compared with SARS, for example, initial clinical data show less extra-
respiratory involvement, although because of the lack of extensive data, we cannot draw definitive
clinical information.

4. What is/are illustration(s) used to present the research gaps?

A figure showing a map of the COVID-19 outbreaks as of March 2, 2020 is available. The authors use
the map to highlight the rapid evolution of the outbreak and that new cases may not be immediately

represented visually on the map.
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5.4. Discussion
When identifying and addressing research gaps in a topic area, the most important step is to
first clearly define research gap in your text. This can be through either adopting an existing
definition that best describes the research gap you are presenting or describing the nature of
the research gaps in your own words. Describing the nature of the research gaps can involve
different items, as follows:

1) State the scale of the research gap (i.e., specific or broad)

2) Clearly define the research gap

3) Specify the cause of research gap

4) Clearly present the gaps identified

When summarizing the recommendation for the methodological guidance, methods to identify
research gaps were gathered based on the findings of the scoping review and qualitative study
findings. I mainly found that methods to identify research gaps can be classified according to
secondary, primary and combined secondary and primary methods. Also, methods can be

classified according to identifying research gaps in a specific or broad area.

With secondary research, specifically evidence synthesis to identify research gaps in a specific
area, mainly systematic reviews were reported, whereas in a broad area (i.e., to map the existing
evidence base), scoping reviews were widely used and reported. For primary research, the

focus of the methods used was a specific area.

Similar to methods to identify research gaps, displaying gaps can be classified according to

secondary, primary and both secondary and primary findings. Additionally, depending on the
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items to highlight, tables and figures are the most common format to display gaps in health
research. They are used to summarize the study results but have been found to also present data
on the study characteristics and methodological quality. Other formats used to display data

were bubble blots.

The recommendation for methodological guidance to identify gaps in health research aims to
provide a basis of systematically identifying and reporting research gaps, to provide a clearer
picture of the status of the evidence base. The guidance also highlights the importance of clearly
reporting research gaps, for subsequence clear identification of research gaps. The
recommendation for methodological guidance to identify gaps in health research need to be
evaluated to determine its applicability and future implementation and adaption in health

research and other fields.

Of note, the applied questions presented, are not intended to critically appraise scientific
articles, as applied to the article by Cascella et al. that provides a working example of how the
key questions were applied and can be considered when reviewing health research. These key
questions aimed to present a basis for systematically identifying research gaps and
investigating their nature, including the evidence base. To improve their usability, further
evaluation is needed to determine the applicability, relevance and feasibility by different

audiences.
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5.5. Strengths and limitations

The main strength of this methodological guidance is that it provides an overview of key items
to consider while identifying and displaying gaps in health research. This guidance is based on
the findings of a comprehensive scoping review and qualitative study undertaken to inform the
development of the methodological guidance. Both the scoping review and qualitative study
findings demonstrated the difficulty with defining research gaps and characterising methods to
identify and display research gaps. However, the main limitation is that the recommendation
for methodological guidance provided in this PhD is not definitive; further development and
evaluation is needed, primarily with a wider audience of experts to provide feedback and

advice.
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Chapter 6: General Discussion

The final chapter of this thesis is an overview of the entire thesis and synthesis of the two
research finding results. This chapter provides a summary of the overall thesis research
findings, strengths, weaknesses and implications.

6.1. Summary of findings

In the first study, I found a comprehensive list of scientific articles that reported the definition,
identification and/or prioritization, and display of research gaps. These articles related to
defining research gaps and methods used to identify, prioritize and display research gaps varied
significantly across different topic areas in health research. Within the studies that reported on
terms and definitions used to describe research gaps, I identified 12 different definitions based
on the title, yet with some similarities on the description provided of each. Three similar cross
- cutting themes were identified: definitions related to missing information, inadequate
information and insufficient information. This analysis shows despite that the term “research
gap” being commonly used in health research, its meaning can differ. Therefore, having a clear
term and description supports the clarity in reporting health research and subsequently

communication of what research gaps exist.

Additionally, I identified two main frameworks to identify gaps in health research. These
frameworks were of key importance in better understanding ongoing efforts to systematically
identify gaps in health research. The first is the framework for determining research gaps during
systematic reviews[2] (Robinson et al.). It entails identifying and characterizing research gaps
from systematic reviews. The framework characterizes gaps by using PICOS elements (also
including setting) and identifying the reason(s) for why the gap exists. It also allows
investigators to classify reasons for the existence of a research gap as 1) insufficient or
imprecise information, 2) biased information, 3) inconsistency or unknown consistency, and 4)

not the right information[2]. The other framework is for rigorously identifying research gaps
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in qualitative literature reviews[9] was designed to identify research gaps when conducting
literature reviews. The framework consists of the localization of research gaps, which is

informed by the characterization, verification and presentation of verified research gaps.

The methods to identify research gaps were more clearly presented than the terms related to
research gaps and the definitions used to describe the research gaps. The methods identified
were grouped in three main categories: primary, secondary and combined primary and
secondary research. The most frequently used method was secondary methods, followed by

combined primary and secondary and finally primary methods.

Among the secondary methods, knowledge synthesis was commonly used. The definition of
knowledge synthesis is an efficient scientific approach to identify and summarize evidence that
allows for generalizability and consistency of the research findings to be assessed and data
inconsistencies to be explored [49]. The purpose of knowledge synthesis is to summarize all
pertinent studies on a specific question, improve the understanding of inconsistencies in diverse
evidence and identify gaps in research evidence to define future research agendas
[49].Moreover, within knowledge synthesis the scoping review is one of the only methods
used to identify research gaps that explicitly included identification of research gaps as part of

the purpose of the method.

I then classified the methods used to identify research gaps as previously presented in chapter
3 and 4. The most frequent methods in the review were aimed at gap identification (including
both identification and prioritization) and involved secondary research, including knowledge
synthesis (80/116 articles, 69%), specifically systematic reviews and scoping reviews (58/80,

73%) (Figure 7). Overall, 24/116 (21%) articles described the use of both primary and
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secondary research and 12/116 (10%) only primary research. I found 7 specific methods for

identifying research gaps that are described along with the purpose of the method (Table 2).

A mix of primary and secondary research was most frequently used to determine research
prioritization, namely, priority setting (e.g., JLA PSP methods). These methods involve the
participation of patients, caregivers and healthcare and social-care professionals in identifying
research questions, then prioritizing them by using a combination of primary and secondary
research [19, 31, 32, 55, 56, 58, 59, 61, 62, 66, 70-79]. The main method for determining
research prioritization with primary research was the Delphi survey, which is a practical and
productive approach to obtaining opinions from a wide number of relevant experts for

identifying potential priority topic areas for research [63, 66-68].

To display research gaps (Figure 7), half of the methods still used traditional ways to present
findings (e.g., summary table and bar charts), and the other half used more advanced ways to
display information (e.g., tree map charts, radial bar plots and bubble plots). The non-
traditional methods used more colors and diagrams to present research gaps or priorities. For
example, bubble plots use different shapes, sizes and colors to display information and can be
used to present up to three different variables in one diagram. These characteristics could be
further explored to determine the appropriate method to be used along with specified methods

to identify research gaps and/or determine research priorities.

In the second study, I found a variety of terms and definitions to describe research gaps. The
study also showed that the use of both primary and secondary methods (JLA method) to
identify gaps was the most robust method for gap identification. The main reported advantage

of this method is that it identified gaps (treatment uncertainties); involved different
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stakeholders including patients and public involvement, to confirm and prioritize gaps.
Whereas, the main disadvantage is that it is labor intensive (requires a team of different
specialists) and expensive (administrative support, meeting rooms, catering among others)
compared to secondary methods (evidence synthesis) or primary methods (survey). As for
experiences with data visualisation, participants mainly expressed the importance of data
visualisation in communicating research, no specific methods or formats to present gaps was

expressed.

The qualitative study also showed that among methods to identify gaps, various methods can
be adopted i.e. primary, secondary and both primary and secondary methods. Of all the
methods to identify gaps, secondary methods is the most commonly used, specifically
systematic reviews, which are considered the gold standard, they address a highly focused
question related to the existing evidence and thus present difficulties for explicitly identifying
research gaps in a general area [2, 8, 98]. Although it is important to note, qualitative research
methods are not well suited to answer questions about frequency. Other secondary research
methods reported were overviews of reviews, also known as umbrella reviews, scoping reviews
and evidence mapping. Overviews of reviews focus on a much broader area, compiling
evidence from multiple reviews into one accessible and usable document and highlighting other
reviews within the specified topic area [100, 156]. Given the resource requirements of formal
evidence reviews, topic prioritization is needed to best allocate resources to those areas deemed
the most relevant for the health system. Regardless of the topic, the prioritization process is
likely to be stakeholder-dependent. Priorities for evidence synthesis will vary depending on the

mission of the health care system and the local needs of the health care stakeholders[152].
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Hence using both primary and secondary methods is the most robust, since it involves the
participation of patients, caregivers and health and social care professionals in identifying
research questions, then prioritizing them by using a combination of primary and secondary

research [19, 31, 32, 55, 56, 58, 59, 61, 62, 66, 70-79].

In the last part of my PhD project, I focused on recommendations for methodological guidance,
aimed to systematically identify and report research gaps, to provide a clearer picture of the
status of the evidence base. The guidance highlights the importance of clearly reporting
research gaps, for subsequence clear identification of research gaps. The methodological
guidance merged findings from the scoping review and the qualitative. I mainly found, when
identifying and addressing research gaps in a topic area, the most important step is to first and
foremost clearly define what is meant by a research gap in the text. I recommend adopting an
existing definition that best describes the research gap or describes the nature of the research
gaps. Describing the nature of the research gaps can involve different items including, state the
scale of the research gap (i.e., specific or broad), clearly define the research gap and specify

the cause of research gap.

Moreover, I found that methods to identify research gaps can be classified according to
secondary, primary and combined secondary and primary methods. Also, methods can be
classified according to identifying research gaps in a specific or broad area. The
methodological guidance needs to be evaluated to determine its applicability and future

implementation and adaption in health research and other fields.
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Figure 7. Overview of specific methods to identify research gaps, prioritize research and

display research gaps and/or research priorities
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6.2. Strengths and limitations

This section focuses on the overall strengths and limitations of the work presented in this thesis.
The scoping review’s overall strength was the comprehensive nature of the study and the
overview of ongoing efforts for defining research gaps and methods to identify and display
research gaps. It addressed current activities in reducing research waste by identifying research
gaps, clarifying the critical information needs for stakeholders on methods to identify and
display gaps in clinical care and public health research. The main limitation in relation to the
scoping review is the lack of time to conduct an exhaustive study; for example, expanding the
search strategy and having more reviewers to conduct full-text screening and data extraction
would have improved the rigor of the study, particularly in identifying other studies that would

be informative in shaping this topic area.

The qualitative study that followed the scoping review complimented the scoping review
findings by exploring the experiences of key stakeholders to provide a clear additional
perspective on what methods are available and where they are being used in practice. It was a
major strength to have carried out the scoping review because it greatly informed the design
and conduct of the qualitative study. The scoping review findings also helped provide a variety
of terms related to research gaps in health research that improved understanding of research
gaps and there characteristics. Prior to undertaking the qualitative study, we had discussed the
potential usefulness of focus groups versus individual interviews to explore the topic, although
given the vague nature of the term research gaps, we found it most beneficial to have one on
one interviews to thoroughly explore key informants perspectives and knowledge on the topic
area, and experiences. One of the main limitations of the qualitative study was that it would
have benefited from patient and public participation in the design and conduct of the study.

This would have greatly improved the relevance and importance of the study to ensure that the
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in-depth interview guide was tailored to this population, thus improving the use of the research
findings among patients and the public. Additionally, the study would have also benefited
from having examples of displays of gaps in health research, with an aim to stimulate
discussions. This was briefly discussed when planning the qualitative study, although due to
time limitations, and not having a clear understanding on which displays should be selected it
was not included in the study. Moreover, the uncertainty on whether the examples would
influence the respondents’ responses to comment on examples shared vs. recall previous
experiences, knowledge and perspectives with displaying gaps. Finally, the perspectives
identified in the qualitative study are not fully representative of experts and people using
evidence to make health decisions for future research, health care policy or practice.
Perspectives were limited to convenience sampling of participants identified in the scoping
review and from evidence based scientific conferences, as well as MiRoR consortium expert
contact recommendations. Nevertheless, participants represented a range of perspectives from
patients, health care providers, policy makers and researchers, mainly based in Europe. Future

work may consider expanding representation from other part of the world.

Both the scoping review and qualitative study provided the basis to develop the methodological
guidance to identify research gaps. The main limitation of the methodological guidance is lack
of additional time to be able to test the applicability of the methodological guidance developed.
Future work to better understand the methodological guidance, including implementation and

evaluation, is needed.

6.3. Implications
Recognizing the gaps of the evidence is important if we are to consider the existing body of

evidence before undertaking future research and applying evidence to inform policy, health
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practice, and research and project funding. Researchers should clearly highlight the research
gaps in their field and elaborate on the nature of the gaps by considering the methodological
guidance and key questions developed from this PhD and described in Chapter 5. Clearly
describing research gaps can also help researchers elaborate the justification of their study and

other priority areas of the topic area.

This research project also provides a basis for further discussions highlighting what is unknown
in the body of evidence. Moreover, systematically exploring the reasons for the unknown and
its potential importance and relevance can inform health practice, policy and future research.
Despite some research on research gap identification from systematic reviews and research
prioritization, little research has been conducted to explore what constitutes a research gap and
its impact on the body evidence. Yet, with the growth of technology and information widely
available both scientific and non-scientific, identifying ways to sieve through the body of
evidence can be of great value. Additionally, basic health interventions on what is known from
the body of evidence and also what is unknown gives patients, health professionals and policy-

makers the opportunity to make more informed decisions.

6.4. Methods to identify knowledge gaps, determine research priorities and covid-19

The potential relevance of the thesis to the identification of gaps and prioritisation of research
in the context of the Covid-19 pandemic and other public health emergencies is vast.

Firstly, it presents different methodologies that can be applied in identifying gaps and
determining priorities in health research. In any health care setting research priorities plays a
major role on health care services allocation and distribution of treatment and health
interventions. Identifying what areas have the highest benefit for the population in relation to

available resources requires systematic review of evidence and information that can
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subsequently inform practice and policy. Moreover, this thesis also presents the importance to
engage a multi-disciplinary team including the public, policy makers, researchers, health
providers in identifying key priority areas in health research. During pandemics, identification
of gaps and priority setting can assist national Governments in effectively targeting health
interventions and research that has the greatest potential public health benefit. In the current
pandemic reports on knowledge gaps and research priorities are growing, and providing an
overview on specific characteristics of research uncertainties and efforts to address the
uncertainties [157, 158]. In Jan 12" 2021. The WHO Director-General's opening remark
summarized a blueprint report on WHO ad hoc consultation on COVID-19 vaccines:
Knowledge gaps and research priorities, which covered knowledge gaps and areas for research
prioritization, demonstrating the importance of systematically compiling and presenting this

evidence[159].

Secondly, on section 5.3.7, I illustrate how research gaps can be considered when reviewing
scientific articles, in this context we borrowed an example on COVID-19 article [153]. The
section covers how one can review a scientific article, with the primary focus to identify the
research gaps. The questions are a tool to help better understand the body of evidence by
highlighting the research gaps. Understanding the research gaps can improve public health and
health practice efforts and action undertaken locally, nationally and globally and in this
particular example, addressing a global pandemic. Subsequently, having clear research gaps

can inform health practice, policy and future research.

Finally, one of the main target users for this research findings are funding bodies such as
national and local Governments, NIHR, EU-H2020, NRC, KCE among others, since they play

a major role in allocating funding for research and also driving the research agenda. Having a
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clear overview of the current body of research and research gaps can inform the decision-
making, and prevent duplication of research, conduct of flawed research, focused research on
unanswered research questions and areas of interests for research according to different key
stakeholders. This research plays a major role in contextualizing and characterising research
to ensure translation to practice and policy. The methods I identified, particularly to determine
research prioritization can be applied in a wider context beyond health research to other
domains such as basic science, given research prioritization is more common across all fields.
On the contrary, identification of gaps may differ significantly on how they identify gaps and
answer research questions, for example in basic science some of the research questions are
clearly known and therefore, more straightforward vs health research. Similar to our research
findings there is no one method of gap identification, yet differs across researchers, and there

focused aim in the research they are conducting.

6.5. Conclusions

This PhD provides broad considerations for defining, identifying and displaying gaps in health
research. It also helped to characterise the methods to identify and display research gaps and
operationalized the definitions, based on what contributed to their existence. I studied how to
improve the definitions of gaps in health research and develop methodological guidance on
approaches to identify and display gaps in health research. Exploring definitions of research
gaps, particularly based on the reason for the gap, will inform appropriate methodological
approaches to identify the gaps and also better characterize the gaps, which can better inform
research, practice and policy decisions guided by more concrete and clear characteristics of the
gaps in research. Additionally, existing studies on this topic have been limited in the use of

secondary studies to identify gaps in health research. The scoping review explored more
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broadly the different methods used to identify, prioritize, and display gaps in health research

and this study aimed to explore key stakeholder’s experiences in practice.

The comprehensive scoping review demonstrated the difficulty with defining research gaps
and characterizing methods to identify, prioritize and display gaps in health research. The
review also showed the various methods used to identify, prioritize and display gaps in health
research and the current uncertainty around which of these is the most suitable method.
Nevertheless, classifying methods to identify research gaps for methodological guidance is of
key importance to help future researchers mainly think about potentially clearly defining
research gaps and the methods that can be used to identify, display and report research gaps.
The existing frameworks mainly presented in Chapter 1 are primarily focused on identifying
research gaps from reviews mainly literature and systematic reviews, yet both primary and
secondary methods can be applied, depending on the researcher’s needs, purpose of the
research gaps identification, resources and capacity to invest in the identification of the

research gaps.

Then I conducted a qualitative study to explore how research gaps are defined and identified
in practice to obtain a more in-depth overview of what is applied in practice in comparison to
what is captured in research. The perspectives identified in the qualitative study are not fully
representative of experts and people using evidence to make health decisions for future
research, health care policy or practice. Perspectives were limited to convenience sampling of
participants identified in the scoping review and from evidence based scientific conferences,
as well as MiRoR consortium expert contact recommendations. Nevertheless, participants

represented a range of perspectives from patients, health care providers, policy makers and
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researchers, mainly based in Europe. Future work may consider expanding representation from

other part of the world.

Lastly, I combined the findings of the scoping review and qualitative study to inform the
development of methodological guidance for identifying and displaying research gaps. The
methodological guidance provides a foundation for researchers, health care providers, patients,
policy makers and funding bodies to consider when thinking about defining, identifying and
displaying research gaps. I was not able to test the applicability and usability of the
methodological guidance despite combining the items considered important to systematically
identify and display research gaps. This project would benefit from future research on the
application and evaluation of the methodological guidance. The guidance would be able to
guide efforts on making healthcare decisions for individual patients and public health policies,
and clinical guidelines should be informed by the best available research evidence while taking
into account missing, inadequate and insufficient evidence. Further work is needed to clarify

terminology and methods to identify and display gaps in health research.
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SUPPLEMENTARY INFORMATION

Methods for Identifying, Prioritizing and Displaying Gaps in Health Research: A Scoping Review

Appendix A: Definitions
Evidence Based Healthcare, a process that identifies policy or clinical questions and addresses these

questions by generating knowledge and evidence to effectively and appropriately deliver health care in
ways that are effective, feasible, and meaningful to specific populations, cultures, and settings[160].
Evidence Gap Map/Evidence Map, a visual tool for presenting the state of evidence in particular
thematic areas, with the aim to provide easy access to the best available evidence and highlight
knowledge gaps [161].

Evidence Mapping, systematic search of a broad field to identify gaps in knowledge and/or future
research needs that presents results in a user-friendly format often a visual figure or graph, or a
searchable database [95], for research planning, strategic research prioritization and evidence-informed
policies [65, 101, 102, 162-164].

Health Research Gaps, a research question for which missing or insufficient information limits the
ability to reach a conclusion [1].

Knowledge Synthesis, efficient scientific approach to identifying and summarizing evidence that
allows generalizability and consistency of research findings to be assessed and data inconsistencies to
be explored [49].

Research Need, defined as a health gap that limits the ability of decision-makers (policy-makers,
patients, practitioners) from making decisions and therefore more research in this area is needed[8].
Research Priority Setting, research priority setting is not commonly defined in a consistent way,
although it has been described as any interpersonal activity that leads to the selection of topics or key
questions to further investigate [3].

Scoping Reviews, an exploratory study that systematically maps the literature on a topic, identifying
key concepts, theories and sources of evidence. They examine the extent range and nature of research

activity and also aim at identifying research gaps[165].

133



Appendix B: Search Strategy
Database: MEDLINE

Date: 12/02/2017
Total hits: 450

1 |Biomedical Research/ or Evidence-Based Medicine/ 122593
2 |(medical research or health research or experimental medicine or investigational 192294
medicine or health-care* or healthcare* or public health or clinical health).tw.
3 flor2 309869
4 |Knowledge/ or Research 203787
5 |((research gap* or evidence gap* or knowledge gap* or prioritization gap* research 1503
uncertainties) and (identifying or displaying or determine or recognize or show or|
demonstrate or translate). tw.
6 dor>5 20527
7 Humans/ 16365952
8 |(womf#n or men or male or female or child* or adult or infant®).mp. 11114912
9 [Tor8 18655386
10 3 and 6 and 9 7332
11 [limit 8 to (english language and humans and “reviews (best balance of sensitivity 450
and specificity)”)

Database: PUBMED

Date: 12/02/2017
Total hits: 291

#Search ((((research OR evidence OR knowledge OR prioritization) gap*)) AND (identifying
OR displaying)) AND (health research OR clinical health OR public health)

Sort by: Relevance Filters: published in the last 10 years; Humans; English
Database: EMBASE

Date: 12/02/2017
Total hits: 28

1

medical research/

204099

2

public health/

202515
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3 |(medical research or health research or experimental medicine or investigational 20726
medicine or health-care* or healthcare* or public health or clinical health).tw.
4 Nor2or3 407627
5 |Knowledge/ or Research 28322
6 |(research gap™* or evidence gap* or knowledge gap* or prioritization gap* research 1961
uncertainties) and (identifying or displaying or determine or recognize or show or|
demonstrate or translate). tw.
7 Sor6 30209
8 |Humans/ 11463056
9 |(wom*n or men or male or female or child* or adult or infant*).tw. 4809642
10 6or7 14242346
11 4and7and 10 378
12 [limit 9 to (human and embase and “reviews (best balance of sensitivity and 28
specificity)” and yr="2006 -Current”)
13 [limit 10 to english 28
Database: Cochrane Library
Date: 12/02/2017
Total hits: 33
D Search Hits
#1 | MeSH descriptor: [Biomedical Research] explode all trees 9394
(medical research or health research or experimental medicine or investigational
#2 | medicine or health-care* or healthcare* or public health or clinical health):ti,ab,kw 97848
#3 | MeSH descriptor: [Evidence-Based Medicine] explode all trees 2114
#4 | #1 or #2 or#3 100143
#5 | MeSH descriptor: [Knowledge] explode all trees 146
#6 | MeSH descriptor: [Research] explode all trees 17475
(research gap* or evidence gap* or knowledge gap™* or prioritization gap* research
uncertainties) and (identifying or displaying or determine or recognize or show or
#7 | demonstrate or translate): ti,ab,kw 507
#8 | #5 or #6 or #7 19788
#9 | MeSH descriptor: [Humans] explode all trees 1443
#10 | (wom*n or men or male or female or child* or adult or infant*): ti,ab,kw 6938
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#11 |#9 or #10 8380

#12 |#3 and #8 and #11 Publication Year from 2007 to 2017 33

Database: Scopus

Date: 12/02/2017

Total hits: 327

(TITLE-ABS-KEY (research AND gap*) OR TITLE-ABS-KEY (evidence AND gap*) OR TITLE-
ABS-KEY (knowledge AND gap*) AND TITLE-ABS-KEY (identifying) OR TITLE-ABS-KEY
(displaying) AND TITLE-ABS-KEY (health AND research) AND (clinical AND health) AND (public
AND health) AND (humans)) AND (LIMIT-TO (PUBYEAR, 2017) OR LIMIT-TO (PUBYEAR,
2016) OR LIMIT-TO (PUBYEAR, 2015) OR LIMIT-TO (PUBYEAR, 2014) OR LIMIT-TO
(PUBYEAR, 2013) OR LIMIT-TO (PUBYEAR, 2012) OR LIMIT-TO (PUBYEAR, 2011) OR LIMIT-
TO (PUBYEAR, 2010) OR LIMIT-TO (PUBYEAR, 2008) OR LIMIT-TO (PUBYEAR, 2007)) AND
(LIMIT-TO (SUBJAREA, “MEDI “) OR LIMIT-TO (SUBJAREA, “NURS”) OR LIMIT-TO
(SUBJAREA, “HEAL “)) AND (LIMIT-TO (DOCTYPE, “ar”) OR LIMIT-TO (DOCTYPE, “re”))
AND (LIMIT-TO (LANGUAGE, “English”))

Database: Web of Science

Date: 12/02/2017

Total hits: 392

TOPIC: (research gap*) OR TOPIC: (evidence gap*) OR TOPIC: (knowledge
gap*) OR TOPIC: (prioritization

gap*) AND TOPIC: (identifying) ORTOPIC: (displaying) AND TOPIC: (health  research) = OR
TOPIC: (clinical health) OR TOPIC: (public health) AND TOPIC: (human*)

Refined by: WEB OF SCIENCE CATEGORIES: (PUBLIC ENVIRONMENTAL
OCCUPATIONAL HEALTH OR HEALTH POLICY SERVICES) AND RESEARCH
AREAS: (PUBLIC ENVIRONMENTAL OCCUPATIONAL HEALTH OR HEALTH CARE
SCIENCES SERVICES) AND LANGUAGES: (ENGLISH) ANDPUBLICATION YEARS: (2016
OR 2012 OR 2010 OR 2007 OR 2015 OR 2013 OR 2009 OR 2014 OR 2011 OR 2008) AND WEB
OF SCIENCE CATEGORIES: (HEALTH POLICY SERVICES OR HEALTH CARE SCIENCES
SERVICES) AND WEB OF SCIENCE CATEGORIES: (PUBLIC ENVIRONMENTAL
OCCUPATIONAL HEALTH OR PRIMARY HEALTH CARE OR PEDIATRICS OR NURSING)
Indexes=SCI-EXPANDED, SSCI, A&HCI, ESCI Timespan=2007-2017

Database: PROSPERO register

Date: 12/02/2017
Total hits: 27
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TITLE-ABSTR-KEY ((research gap* or evidence gap* or knowledge gap™* or prioritization gap*) and

(identifying or displaying or determine or recognize or show or demonstrate or translate or research

uncertainties)) and (health research or clinical health or public health) and (human).

In total, after removing overlapping references, 1222 articles remained After Total N= 1222

Additional searches included - TRIP (735); Google Scholar (23); Google, Hand Searched and Expert

consultation (157)

Total N =1938

Appendix C: Inclusion criteria for scoping review

Inclusion

Study methods  All study designs that describe or apply methodology including quantitative and

qualitative methods for identifying research gaps

Language English only

Species Human only

Time Frame Published within the last 10 years

Main content Describing in objective/methods sections the identification of research gaps or

determining research prioritization

Appendix D: Data extraction form
This data extraction form was used to gather data from relevant full-text articles on methods of

identifying and displaying gaps in health research.
DATA EXTRACTION

1.

What type of article is this? (drop-down list, select one)
- Peer reviewed article
- Opinion/editorial
- Protocol
- Other
What is the main objective of the article related to health research gap identification and
health research prioritization? (drop-down list, select one that best describes the article)
- Identification of research gaps
- Prioritization of research
- Both
What is the main study methodology used in the article (drop-down list, select one that best
corresponds with the article)
- Primary research: Quantitative Research
- Primary research: Qualitative Research

- Primary research: Mixed Method (Qualitative and Quantitative)
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- Secondary research: Literature Review
- Secondary research: Systematic Review
- Secondary research: Narrative Review
- Secondary research: Scoping Review
- Secondary research: Evidence Mapping
- Secondary and primary research: Review and Qualitative Research
- Secondary and primary research: Review and Quantitative Research
- Secondary and primary research: Review and Mixed Methods
- Other
Does the article have a clear definition of health research gap? (No, Yes)
- No
If no skip to question 6
- Yes
If yes, complete question 5
What is the gap definition as described in the article (Free Text)
Does the article describe a specific method to identify health research gaps? (No, Yes
different to study methodology, yes same to study methodology)
- No
If no skip to question 8
- Yes different to study methodology
If yes and different to study methodology proceed to question 7 and provide a
description of the method as provided in this article
- Yes same to study methodology
If yes and same to study methodology skip to question 8, unless gap identification
method has additional description information beyond study methodology
information on question 3, in this case proceed to question 7 and document additional
information.
What is the specific method used to identify health research gaps in the article
(Free text)
Does that article describe method to determine research (RP) prioritization in the article? (No,
Yes different to study methodology, Yes same to study methodology)
- No
If no skip to question 10
- Yes different to study methodology
If yes and different to study methodology proceed to question 10 and provide a

description of the method as provided in this article
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10.
11.
12.
13.

14.

- Yes same to study methodology

If yes and same to study methodology skip to question 10, unless gap identification
method has additional description information beyond study methodology
information on question 3, in this case proceed to question 10 and provide additional
information.

What is the specific method used to determine research prioritization (RP) (Free text)

Did the article provide any display of health research gaps? (No, Yes)

What was the method used to display health research gaps in the article? (Free text)

Was there any mention of patient involvement in the study? (No, Yes)

Was a specific framework used in the article on health research gap identification?

(No, Yes)

Did the article provide information regarding the research gap based on any of the following?

(List below)

- Insufficient or imprecise information

- Biased information

- Inconsistency or unknown consistency

- Incorrect information (wrong population or wrong outcome)
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Appendix E: Specific methods to display gaps

Format

Table

Box plot

Specific study method
involved

Secondary research

- Literature review

- Health
Technology
Assessments

- Systematic
review*

- Review of
systematic
reviews

- Scoping Review

Primary research

- Quantitative
survey

- Delphi survey

- Focus groups

- Consensus
meeting

- Mixed methods

Primary research

- Survey
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Bar
graph/horizontal
bar graph

Scatter plot

Funnel plot

Pie chart

Secondary research
- Systematic review
- Mapping
systematic
reviews
Primary research
- Survey
- Consensus

meeting

Primary research

- Qualitative
interviews and
quantitative
survey

Secondary research

- Methodological

review

Secondary research

- Mapping study
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Mind maps

Tree map chart

Word cloud

Geographic map
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Dot plot
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Key stakeholders’ perspectives and experiences with defining, identifying and displaying gaps in

health research: a qualitative study protocol

Appendix 1: Semi-structured interview guide

Date: Interviewer: Archival #:
In person: Teleconference: Start Time: End Time:
Background?

1. Tell me a little about your work, and what you do?
What does it involve?
2. Experience with using evidence for decision-making in health choices, policymaking,
prioritizing research or funding projects?
3. How did you go about making the decision when the evidence was missing, insufficient or
inadequate?
Defining research gaps
4. How would you describe the term “research gaps” in your own words?
Probe based on participant (Researcher, Policy maker, Funder, Health Professional or
Public/Patient)
o (Research) Can you walk me through how you use evidence to inform future
research/research topics?
o (Policy Makers) Can you walk me through how you use research to influence policies?
o (Funders) Can you walk me through how you use research to determine which project
to fund?
o (Health Professionals) Can you walk me through how you use research to inform your
practice as a health provider?
o (Public/Patients) Can you walk me through how you use research to inform your
health decisions?

v/ What are your thoughts on the importance of identifying research gaps?

v/ What are your thoughts on the causes of research gaps?
Experiences, knowledge and perceived needs with methods used to identify research gaps
5. Could you talk about your views/any experience you have in identifying research gaps?

o (Research) For example, if you need to apply for funding, how would you select the
study?

o (Policy Makers) For example, if you work in developing policies?

o (Funders) or example, if you need to fund projects, how do you determine which ones
to fund?

o (Health professionals) For example, in making decisions between treatment choices in

your practice where there is uncertainty?
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o (Public/Patients) For example, when making health decisions where there is

uncertainty?

6. Could you tell me more specifically about the methods you used to identify research gaps?
v/ What are some of the strengths of the method(s)/practices you used?

v/ What are some of the challenges you experienced using the method(s) /practices?
7. Looking back on your experience using methods to identify research gaps, what is needed
to improve the methods you used to identify research gaps?
Experiences, knowledge and perceived needs with methods used to display/present research
gaps
8. Could you describe any experience you have in displaying/presenting research gaps?
9. Could you tell me more about the method(s) you used to display/present research gaps?

v/ What are some of the strengths of the method(s) you used for displaying research gaps?

v/ What are some of the challenges you experienced?
10. Please share any reflection on what you feel is needed to improve the methods you used to
display/present research gaps?
General follow-up questions

11. Any additional thoughts you would like to share?

Appendix 2: Participant Information Sheet
Experiences with Methods for Identifying and Displaying Research Gaps

We invite you to take part in our research study. Before you decide whether to participate, you should understand
why the research is being done and what it will involve. Please take your time to read the following information
carefully and feel free to ask if you need more information or if there is anything that you do not understand.
Please also feel free to discuss this with your friends, relatives and anyone else you wish.

What is the purpose of the study?

This study aims to explore the experiences of key stakeholders, including the public, patients, researchers,
clinicians, clinical guideline developers, public health professionals, policymakers and funders, with
methods for identifying and displaying research gaps, to inform health choices, health practice, future
research, policy or funding. This study aims to help in better understanding the methods used to identify
and display research gaps. The overall topic area on methods to identify and display gaps is still not well
established, particularly because of no standard definition for the term “research gaps”; therefore a study to
better understand the context, as well as the interactions of the factors such as alternative definitions, different
audiences and methods used to identify gaps is important to improve our understanding of the audience’s
needs and the strengths and limitations of methods.

Why have I been chosen to take part?
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You have been asked to take part because you are or have been involved in using research, producing research
and/or communicating research. Your insight and experience with any methods you have used to identify and
display research gaps will be highly appreciated to further guide this topic area.

Do I have to take part?

It is completely up to you whether or not you agree to take part in the study. If you do decide to take part,
you will be asked to sign a consent form. If you decide to take part but then change your mind, you are free

to do so at any time without giving a reason.

What will happen if I take part?

You will be asked to take part in an interview with a researcher, Linda Nyanchoka, about your experience with
and your views of methods for identifying and display research gaps. The interviews will last approximately 20
to 40 minutes or as long as you would like to talk about your experience. With your permission, the interview
will be audio-recorded. You can stop the interview at any time, and you do not have to answer a particular
question if you don’t want to.

Where will the interview take place?

The interview will take place in person at a specific location or over the phone. Participants in the UK have
the option of an in-person or teleconference interview, and all other participants will have teleconference
interviews at a date and time that is convenient for them.

Are there any risks in taking part?

We do not expect any risks or discomfort associated with this research study. However, if you feel
uncomfortable, you can stop the interview at any time, without giving a reason.

Are there any benefits in taking part?

You will be helping develop our understanding of research gaps and methods for identifying and displaying
research gaps.

Will my participation be kept confidential?

All the information you give us will be kept strictly confidential. The procedures for handling, processing,
storing and destroying the data will comply with the Data Protection Act of 1998.

This means that only the researchers will see what you have said. The audio-recording of your interview will

be identified by a code number only. These audio-recordings will be transcribed, and identifying details such

as place names and people’s names will be removed from the transcripts. We will use quotes from the
interviews in the write-up of the study but will ensure that no one can be identified from these quotes.

At the end of the study, the research data, including consent forms, anonymised interview transcripts, field
notes and your contact details, will be kept in locked filling cabinets and/or password-protected university
computers for up to 10 years.

What will happen to the results of the study?
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After the study has finished, the results will be written up as part of the PhD research thesis of Linda
Nyanchoka and submitted for examination. The results will also be submitted for publication in an academic
journal and presented at conferences.

If you would like to receive a copy of the findings, please let us know by using the contact information
provided and we will happily provide you with one.

What will happen if I want to stop taking part?

If you decide at any point that you no longer wish to be part of the study, then you can withdraw without
giving a reason. You can also ask for your data to be removed from the study and destroyed.

What if I am unhappy or if there is a problem?

If you are unhappy or if there is a problem, please feel free to let us know by contacting the lead researcher,

Linda Nyanchoka, at the University of Liverpool (+33 75 34 29 417; L.Nyanchoka@liverpool.ac.uk). Linda

will try to help or put you in touch with someone who can.
If you remain unhappy or have a complaint that you feel you cannot communicate to us, you should contact

the Research Governance Officer at the University of Liverpool (0151 794 8290; cthics@liv.ac.uk). When

contacting the Research Governance Officer, please provide the name or a description of the study (so that it
can be identified), the researcher(s) involved, and the details of the complaint you wish to make.

Who is funding the research?

This research is funded by the European Union’s Horizon 2020 research and innovation programme under the

Marie Sklodowska-Curie grant (agreement no. 676207). If you want to find out more about the funding body,

please contact https://ec.europa.eu/programmes/horizon2020/.

Who is doing this research?

The research and interviews will be conducted by Linda Nyanchoka, a Marie Curie Research Fellow at the
University of Liverpool, UK.

How can I find out more?

You can get in touch with Linda Nyanchoka, who will be happy to answer any questions you might have:

Department of Biostatistics,Institute of Translational Medicine Block
F/WaterhouseBuidling,
University of Liverpool,
Liverpool
L69 3BX
Teleconference no.: +33 75 34 29 417

Email address: Inyanchoka@gmail.com

Thank you for taking the time to read this document.

This information sheet is for you to keep

Appendix 3: Participant consent form
Researcher: Linda Nyanchoka
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Please initial box

1. I confirm that I have read and have understood the information sheet dated
[ ] for the above study. I have had the opportunity to consider

the information, ask questions and have had these answered satisfactorily.

2. Tunderstand that my participation is voluntary and that [ am free to withdraw at any

time without giving any reason, without my rights being affected.

3. Tunderstand that, under the Data Protection Act 1998, I can at any time ask for
access to the information I provide and I can also request the destruction of that

information if [ wish.
4. Tagree for the data I provide to be archived at The University of Liverpool. |
understand that other authorised researchers will have access to this data only if they

agree to preserve the confidentiality of the information as requested in this form.

5. Tagree to take part in the above study.

Participant name Date Signature
Name of person taking consent Date Signature
Researcher Date Signature
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Principal Investigator Student Investigator

Catrin Tudur-Smith Linda Nyanchoka

University of Liverpool University of Liverpool

Biostatistics Department Biostatistics Department
Block F Waterhouse Building Block F Waterhouse Building

1-5 Brownlow 1-5 Brownlow Street

Liverpool  L69 3GL Liverpool  L69 3GL

Tel: +44 (0)151 794 4059 Tel: +33 75 34 29 417
Email: catl @liverpool.ac.uk Email: L.Nyanchoka@liverpool.ac.uk

The information you have submitted will be published as a report; please indicate whether

you would like to receive a copy.

I understand that confidentiality and anonymity will be maintained and it will not be

possible to identify me in any publications

I agree for the data collected from me to be used in future research and understand that any
such use of identifiable data would be reviewed and approved by a research ethics

committee.

I understand and agree that my participation will be audio recorded and I am aware of and
consent to your use of these recordings for the following purposes: meeting research aims

and goals in exploring methods used to identify and display research gaps.

I'understand that the information collected about me will be used to support other research

in the future, and may be shared anonymously with other researchers.

I would like my name used and I understand and agree that what I have said or written as
part of this study will be used in reports, publications and other research outputs so that

anything I have contributed to this project can be recognised.

I understand that my responses will be kept strictly confidential. I give permission for
members of the research team to have access to my anonymised responses. I understand
that my name will not be linked with the research materials, and I will not be identified or

identifiable in the report or reports that result from the research.
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I understand and agree that once I submit my data it will become anonymised and I will

therefore no longer be able to withdraw my data.

I understand that the fully anonymised data will be held securely at the University of
Liverpool and I can request access to the data collected, and/or request that the data is

destroyed at any time until the data is submitted for publication.

I understand that other authorised researchers may use my words in publications, reports,
webpages, and other research outputs, only if they agree to preserve the confidentiality of

the information as requested in this form.
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Appendix 4: Participant Teleconference Consent Form

Teleconference: Oral Consent Example Script:

Hello, I am Linda Nyanchoka, a PhD student from the University of Liverpool. I will be talking to you

about my research project on defining research gaps and on methods to identify and display research

gaps in health. Additional information is on the information sheet you have received.

Are you still interested in taking part in the project? [Await confirmation]. Now I’d like to confirm

some of the details of the project to make sure you are clear about what’s involved for you:

We do not expect any risks or discomfort associated in this research study. However, if you feel
uncomfortable, you can stop the interview at any time, without giving a reason.

You do not have to say yes to take part; you can ask me any questions you want before or during
the interview; you can also withdraw at any stage without giving a reason and without any
negative consequences.

You do not have to answer any questions that you do not wish to.

You are aware that a University of Liverpool Research Ethics committee has approved this

research project; for further information email me at L.Nyanchoka@]liverpool.ac.uk

I may use brief quotes of what you say during the interview in the write-up of this study, but they
will remain anonymous.

I will safely store your data electronically in encrypted, secure files. All identifiable data will be
destroyed at the end of the study.

I will audio-record you unless you say that I can’t.

Are you still willing to take part?

Do you give your permission for me to re-contact you to clarify information?

[Await confirmation] So if you’re happy with all of that, and have no more questions, let’s start.

Researcher: Linda Nyanchoka

Participant:

Date:

Time:
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