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Résumé

I a été estimé qu’environ 85 % des recherches en santé ne sont pas utilisables. Plus de 50 % des
recherches ne sont pas du tout publi¢es. Parmi les travaux de recherche publiés, la moitié n’est
pas utilisable en pratique car des ¢léments importants ne sont pas rapportés. Enfin, parmi les

25 % restants, la moitié encore a des faiblesses dans sa planification. La planification d’une étude
centrée sur une mauvaise question est une cause fréquente du gaspillage de la recherche (waste in
research). Par conséquent, il est important d’utiliser les recherches publiées et non publiées,
achevées et en cours, pour évaluer si un manque ou une lacune dans les recherches existantes
justifie de nouvelles recherches. Une telle approche peut aussi éclairer la conception, la conduite

et le rapport des recherches ultérieures.

La thématique des méthodes d’identification et de représentation des lacunes dans la recherche en
santé n’est pas encore bien établie. Il n’existe ni une définition standardisée du terme « lacunes en
recherche » (research gaps), ni une méthode standardisée pour identifier ces lacunes. De plus,
faute de définition claire, il n’y a pas de consensus sur ce qui constitue les meilleures approches
méthodologiques pour identifier ces lacunes, déterminer les priorités de recherche et représenter

(par exemple graphiquement) ces lacunes ou priorités en recherche.

Les objectifs de cette these de doctorat sont : 1) identifier les différentes définitions rapportées
pour le terme « lacunes en recherche » et décrire les méthodes utilisées pour identifier,
hiérarchiser et représenter les lacunes dans la recherche en santé ; 2) explorer les points de vue et
les expériences des principaux intervenants de la recherche sur la définition, 1’identification et la
représentation des lacunes dans la recherche en santé ; et 3) élaborer un guide méthodologique

pour des travaux visant a identifier et représenter les lacunes dans la recherche en santé.
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Dans un premier projet, j’ai effectué une revue panoramique (scoping review) pour identifier les
définitions rapportées des lacunes en recherche et les méthodes utilisées pour identifier,
hiérarchiser et représenter ces lacunes dans la recherche en santé. Les méthodes les plus
fréquentes identifiées par la revue panoramique visaient a identifier des lacunes et concernaient
des recherches secondaires (recherches réutilisant des données d’autres recherches). La majorité
des études correspondaient a des travaux de synthése de données existantes (80/116 articles,

69 %), en particulier des revues systématiques et des revues panoramiques (58/80 articles, 73 %).
Parmi les études visant a prioriser la recherche, les méthodes les plus fréquentes étaient une
combinaison de recherche primaire et secondaire (24 articles, 49 %), suivies de recherches
secondaires (8 articles, 16 %). Enfin, 37 % des articles décrivaient des méthodes pour représenter

ou cartographier les lacunes ou les priorités de la recherche en santé.

Dans cette revue panoramique, j’ai dans un premier temps identifié¢ une liste compléte d’articles
scientifiques portant sur la définition, I’identification, la hiérarchisation ou la représentation des
lacunes en recherche en santé. Ces articles variaient considérablement selon les domaines de
recherche. En ce qui concerne les termes et définitions utilisés pour décrire les lacunes de la
recherche, j’ai identifié un total de douze définitions différentes en utilisant le titre des articles,
mais certaines similitudes existaient dans la description de chacune de ces définitions. Trois
thémes transversaux ont été identifiés : les définitions relatives aux 1) informations manquantes,
2) informations inadéquates et 3) informations insuffisantes. Cette analyse montre que, bien que
le terme « lacunes en recherche » soit couramment utilisé dans la recherche en santé, sa

signification peut différer selon les travaux.
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Les méthodes utilisées pour identifier les lacunes en recherche étaient présentées plus clairement
que les termes liés aux lacunes en recherche et les définitions utilisées pour décrire ces lacunes.
Les méthodes identifiées ont été regroupées en trois grandes catégories : 1) recherche primaire
(enquétes), 2) secondaire (synthése de I’évidence existante) et 3) méthodes combinant recherche
primaire et secondaire. L approche la plus fréquemment utilisée était une recherche secondaire,

suivie par des méthodes combinées primaires et secondaires.

Parmi les méthodes de recherche secondaires, la synthése des connaissances €tait couramment
utilisée. La synthése des connaissances se définit comme une approche scientifique efficace pour
identifier et résumer les preuves. Elle permet d’évaluer le caractére généralisable et la cohérence
des résultats de recherche et les incohérences des données a explorer. Le but de cette approche est
de résumer toutes les études pertinentes portant sur une question spécifique, d’améliorer la
compréhension des incohérences des différents résultats et d’identifier les lacunes dans les
données de recherche, pour ensuite définir les futurs programmes de recherche. De plus, dans le
cadre de la synthése des connaissances, les revues panoramiques (scoping reviews) sont I’une des
seules méthodes utilisées pour identifier les lacunes en recherche qui incluent explicitement

I’identification des lacunes en recherche dans leur objectif.

J’ai ensuite classé les méthodes utilisées pour identifier les lacunes en recherche. Les méthodes
les plus fréquentes de la revue visaient a identifier les lacunes (a la fois pour les identifier et les
prioriser) et impliquaient des recherches secondaires, y compris la synthése des connaissances

(80/116 articles, 69 %), en particulier des revues systématiques et des revues de cadrage (58/80,

73 %). Dans I’ensemble, 24/116 (21 %) articles décrivaient I'utilisation de la recherche primaire
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et secondaire et 12/116 (10 %) uniquement de la recherche primaire. J’ai trouvé 7 méthodes

spécifiques décrites pour identifier les lacunes en recherche.

Un mélange de recherche primaire et secondaire était le plus souvent utilisé pour déterminer les
priorités de recherche (par exemple, James Lind Alliance [JLA] - Priority Setting Partnerships
methods). Ces méthodes impliquent la participation de patients, de soignants et de professionnels
de sant¢ et des soins sociaux pour identifier des questions de recherche, puis les hiérarchiser en
utilisant une combinaison de recherche primaire et secondaire. La principale approche de
recherche primaire pour déterminer des priorités de recherche était I’enquéte Delphi, qui est une
approche pratique et efficace pour obtenir les opinions d’un grand nombre d’experts pour

identifier les domaines prioritaires potentiels pour la recherche.

Pour représenter les lacunes en recherche, la moiti¢ des méthodes utilisaient encore des méthodes
traditionnelles pour présenter les résultats (par exemple, un tableau récapitulatif et des
diagrammes), et I’autre moitié utilisaient des méthodes plus avancées (par exemple, graphiques
en arbre, ou graphiques en bulles). Ces méthodes non traditionnelles font davantage usage de
couleurs et de formes pour présenter les lacunes ou les priorités de la recherche. Par exemple, les
graphiques en bulles utilisent différentes formes, tailles et couleurs pour afficher les informations
et peuvent étre utilisés pour présenter jusqu’a trois variables différentes dans un méme
diagramme. Ces caractéristiques pourraient étre explorées plus avant pour déterminer la méthode
appropriée a utiliser avec des méthodes spécifiées pour identifier les lacunes en recherche ou

déterminer les priorités de recherche.



Le deuxiéme projet est une étude qualitative a partir d’entretiens semi-structurés d’intervenants
clés. Ces entretiens avaient pour but d’explorer leur niveau de connaissance, leurs perceptions et
expériences avec la définition des lacunes en recherche, et de caractériser les méthodes et
pratiques utilisées pour I’identification et la communication des lacunes dans la recherche en
santé. Les résultats ont permis de caractériser ce que les participants considéraient comme des
lacunes dans la recherche en santé : les termes allaient de « manque d’information »,

« information inadéquate », « information insuffisante » a « défaut de qualité des preuves » et

« incertitude du traitement ». L’étude a montré les expériences des participants et leurs
perceptions des différentes méthodologies de recherche utilisées (c’est-a-dire primaire,
secondaire, ou une combinaison des deux). La variété des méthodes citées reflétait le large
éventail de méthodes actuellement utilisées, sans consensus ni orientation claire. Les chercheurs
participants ont également exprimé une difficulté a identifier systématiquement les lacunes en
recherche. En ce qui concerne la représentation des lacunes en recherche, les participants ont
souligné I’importance de la visualisation des données et la difficulté pour les participants-

chercheurs a trouver le bon outil permettant de présenter au mieux les résultats de la recherche.

Cette ¢étude démontre que I’utilisation des deux méthodes primaires et secondaires (par exemple,
la méthode développée par la James Lind Alliance) pour identifier les lacunes était la méthode la
plus robuste. Le principal avantage connu de cette méthode est 1’identification de ces lacunes
(incertitudes sur le traitement) en impliquant différentes parties prenantes, et notamment la
confirmation et la priorisation des lacunes identifiées en impliquant des patients et des
intervenants non professionnels experts du domaine (identifiés comme « le public » dans la
suite). Les inconvénients principaux sont la nécessité d une main-d’ceuvre abondante (une équipe

de différents spécialistes) et les colits associés (en tenant compte du support administratif, des
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salles de réunion, de la restauration...) par rapport aux méthodes primaires (enquéte) ou

secondaires (synthese des preuves).

Concernant la visualisation des données, les participants ont principalement exprimé son
importance dans la communication de la recherche. Cependant, aucun format spécifique pour
présenter les lacunes n’a été mentionné. De plus, différents groupes d’intervenants, en particulier
les chercheurs, souhaitent utiliser la visualisation des données lors de la communication de la
recherche, bien que nous n’ayons trouvé que peu d’exemples d’expériences de développement et
d’utilisation de celle-ci. Les participants ont principalement exprimé la difficulté de trouver de

bons outils a utiliser pour présenter les résultats de la recherche.

Enfin, bien que les articles scientifiques mentionnent souvent 1’existence de lacunes de recherche
dans les études, peu de participants ont été en mesure de définir les lacunes de la recherche, sauf
s’ils les contextualisent dans une étude ou un domaine spécifique, ou font référence a des
méthodes d’identification. Pour mieux comprendre comment réfléchir aux lacunes en recherche
en santé et y remédier de manicre adéquate, nous avons donc mis en évidence trois éléments clés
a prendre en compte : 1) définir clairement les lacunes en recherche fournit un contexte
permettant de mieux comprendre quelles sont les lacunes et leurs causes ; 2) une définition claire
des lacunes en recherche peut éclairer le choix des méthodes utilisées pour identifier ces lacunes,
de la méme maniere qu’une question de recherche claire peut éclairer la méthodologie de la
recherche ; et 3) lors de I’adoption des méthodes les plus appropriées pour identifier les lacunes
de la recherche, il est important de trouver la bonne visualisation pour les communiquer
efficacement. Enfin, la participation du public, le cas échéant, est nécessaire pour vérifier que les

lacunes sont importantes pour lui.
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Les derniers résultats de 1’étude qualitative ont révélé que diverses méthodes pour identifier les
lacunes peuvent étre adoptées (c’est-a-dire primaire, secondaire et a la fois primaire et
secondaire). De toutes les méthodes pour identifier les lacunes, les recherches secondaires,
considérées comme la méthode de référence, sont les plus couramment utilisées, en particulier les
revues systématiques. Ce type d’étude aborde une question tres ciblée liée aux preuves existantes
et présente donc des difficultés pour identifier explicitement les lacunes en recherche dans un
domaine général. D’autres méthodes de recherches secondaires rapportées ¢taient des
compilations de revues (overview of reviews), de revues panoramiques (scoping reviews) et de
cartographies des preuves (evidence mapping). Les compilations de revues se concentrent sur un
domaine beaucoup plus large, rassemblent les preuves issues de multiples revues dans un seul
document accessible et utilisable. Elles mettent en évidence d’autres revues dans le domaine de
sujet spécifié. Etant donné les besoins en ressources pour des examens de preuves formelles, la
priorisation du sujet est nécessaire pour mieux allouer les ressources aux domaines jugés les plus
pertinents pour le systéme de santé. Quel que soit le sujet, le processus de priorisation dépendra
probablement des parties prenantes. Les priorités de la synthése des données probantes varieront

en fonction de la mission du systéme de santé et des besoins locaux.

En résumé, I’utilisation des méthodes de recherche primaires et secondaires est la plus robuste car
elle implique la participation de patients, de soignants, et de travailleurs sociaux pour

I’identification des questions de recherche, puis leur hiérarchisation.

Dans le troisiéme projet, je me suis concentrée sur le développement d’un guide méthodologique,

visant a identifier systématiquement et rapporter les lacunes en recherche, pour donner une vision
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plus claire de 1’état des connaissances et du niveau de preuve. Ce guide méthodologique a été
construit a partir des résultats de la revue panoramique et de 1’étude qualitative. Mon premier
résultat est que, pour identifier et combler les lacunes en recherche dans un domaine thématique,
1’étape la plus importante est d’abord de clairement définir ce que 1’on entend par une lacune de
recherche, et de le rapporter de fagon explicite. Je recommande d’adopter une définition existante
qui décrit la nature de ces lacunes. En décrire la nature peut impliquer différents éléments,
comme :

1) Enoncer ’ampleur du déficit de recherche (c’est-a-dire spécifique ou étendu)

2) Définir clairement le déficit de recherche

3) Préciser la cause de ces lacunes de recherche

En combinant les résultats de la revue panoramique et de 1’é¢tude qualitative, une liste de termes
clés liés a I’identification de lacunes en recherche a été élaborée, ainsi qu’une liste des méthodes
principales pour identifier et représenter ces lacunes en recherche. Ces résultats ont ensuite été
combings et utilisés pour développer un guide méthodologique pour les études visant a identifier
des lacunes dans la recherche en santé. Six étapes sont a considérer : 1) spécifier le domaine
thématique et / ou la question de recherche ; 2) cartographier et énoncer clairement les lacunes en
recherche existantes, et prendre en considération les avis d’experts ; 3) identifier les lacunes en
recherche ; 4) décrire clairement les lacunes en recherche identifiées ; 5) caractériser ces lacunes
en recherche ; et 6) représenter (par exemple graphiquement) ces lacunes en recherche. Pour étre
en mesure de déterminer la faisabilité et I’utilisabilité de ce guide méthodologique en pratique,
I’importance, la pertinence et I’applicabilité de chaque étape proposée doivent étre discutées entre

les différents intervenants, puis mises en ceuvre et évaluées.
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Le guide méthodologique développé devra étre évalué pour déterminer son applicabilité et sa
facilité de mise en ceuvre dans la recherche en santé. Il sera ensuite possible d’envisager des

adaptations pour son extension a d’autres domaines.



Abstract

Statistics on the use of the available health research is troubling: an estimated 85% is wasted and
more than 50% never gets to be published. From the published research, 50% is not usable in
practice because items are missing. In addition, among the remaining half of the published research,
50% contains design flaws. Planning a study focusing on the wrong research question is a frequent
cause of waste in research. Hence, published, unpublished, completed, and on-going research
should be used to assess whether research gaps justify new research that can inform the design,

conduct and reporting of further research.

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 priorities. Therefore, with an aim to
improve understanding research gaps as a whole, and specifically defining, identifying and
displaying research gaps, I undertook this PhD project. With the specific objectives 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) develop

methodological guidance for 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
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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 scoping review revealed 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 topic areas in health research. For the studies that reported on terms and
definitions used to describe research gaps, I identified 12 different definitions based on the report
title, yet with some similarities in the description provided for each. Three similar cross-cutting
themes were identified: definitions related to missing information, inadequate information, and
insufficient information. This analysis shows that despite 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.

The methods to identify research gaps were more clearly presented than were 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 both primary and

secondary, then finally primary methods.
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Among the secondary methods, knowledge synthesis was commonly used. 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. 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. 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. 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%). Overall, 24/116 (21%) articles described
the use of both primary and 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 and further elaborated in the thesis.

A mix of primary and secondary research was most frequently used to determine research
prioritization, namely, priority setting (e.g., James Lind Alliance [JLA]-Priority Setting
Partnerships 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. The main method for determining

research prioritization with primary research was the Delphi survey, which is a practical and
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productive approach to obtaining opinions from a wide number of relevant experts for identifying

potential priority topic areas for research.

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.

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
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). The
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. 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.
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Overall the qualitative study found that various methods to identify gaps can be adopted (i.e.,
primary, secondary and both primary and secondary). Of all the methods to identify gaps,
secondary methods were the most commonly used, specifically systematic reviews, considered the
gold standard: these address a highly focused question related to the existing evidence and thus
present difficulties for explicitly identifying research gaps in a general area. Hence using both
primary and secondary methods (e.g., JLA method) was the most robust because it involves the
participation of patients, caregivers and health and social care professionals in identifying research
questions, then confirming, and prioritizing them by using a combination of primary and
secondary methods. The main reported advantage of the JLA method is that it identified gaps
(treatment uncertainties), and involved different stakeholders including patients and the public to
confirm and prioritize the gaps. The main disadvantages are 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). Concerning data visualisation, the study showed different stakeholders, particularly
researchers, desire the use of data visualisation when communicating research, although few
examples of experiences with developing and using them. The participants also expressed the

difficulty in finding the right tool to use to present research findings.

In the third project, I focused on the development of methodological guidance, aimed at
systematically identifying and reporting 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 study. It demonstrates when identifying and addressing
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research gaps in a topic area, the most important step is to first define clearly what is meant by a
research gap in the text. This can be done by either adopting an existing definition that best
describes the research gap or explicitly describing the nature and type of the research gap.
Describing the nature of the research gap 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

The methodological guidance involves six steps: 1) specify the topic area and/or research question,;
2) map and clearly state the existing research gaps ; 3) identify research gap(s); 4) clearly describe
the research gaps(s) identified; 5) characterize the research gaps; and 6) present the research gaps.
To be able to determine the feasibility and usability of this 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.
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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



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 was guided by 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) Develop methodological guidance for identifying 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
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.



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.



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

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.

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 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
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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].

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) 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].

2) 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].

3) 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].

4) 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].

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 Patform (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.

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,

although it has been described as any interpersonal activity that leads to the selection of topics or
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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
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 manuscript; searching for relevant studies by 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.

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
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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.

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
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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

Abstract and full-text screening was performed by two authors. 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
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 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. A 95% agreement was
achieved; 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
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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, 98 articles
were excluded, and 139 were included. Figure 2 shows the flow of articles through the scoping

review.
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Figure 2. Scoping review flow diagram
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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
Other (integrative | 8(9%) 6 (8%) 2 (40%) 0
review, critical
interpretive synthesis)
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Bibliometric analysis 2(1%) 2(3%) 0 0

secondary research

Both primary and | 29 (21%) 5 (6%) 5(22%) 19 (73%)

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%)
both quantitative and

qualitative study

*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 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 insufficient

information.

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]
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- 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)
- avariation in research methods is required to generate new insights or to avoid distorted findings

[9, 22, 28]

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 7 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 fields
based on analysis of related publications

[52]

Both primary and secondary research methods

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)

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]

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

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
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(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,

A group facilitation technique that seeks to

Involves a series of questionnaires

66-68] obtain consensus on the opinions of relevant that are completed anonymously by
stakeholders by a series of structured experts.
questionnaires (commonly referred to as A process of group communication
rounds). The questionnaires are completed without the group ever meeting face
anonymously by the experts (commonly to face.
referred to as panelists, participants or The responses from each set of
respondents) [69] questionnaires are analyzed,
summarized, and then sent back to
the participants until a large degree
of consensus is reached in the area
of interest.
Quantitative Adapted to determine participant research Developing and testing questionnaires
survey [31] priorities by using forced raking of research to address research questions

questions and Likert-type scale for responses

Forced ranking of research questions

Likert-type scale

Secondary research

Knowledge

synthesis

Efficient scientific approach for identifying and

summarizing evidence that allows for assessing

Summarizes all pertinent studies on a

specific question; can improve the
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Systematic review
[36] *
Scoping review

[39, 40]

the generalizability and consistency of research

findings and exploring data inconsistencies [49]

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]

Global evidence-
mapping method

[42, 64]

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

and identifies evidence gaps [42]

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

Question prioritization

Evidence search and selections

*including methods used in Health Technology Assessments
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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

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
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Scatter plot [90]

Numeric values of desired research

and current research

Scatter plot format *

Funnel plot [91]

Number of studies included in the

review

Effect sizes of studies on the x-axis

Funnel plot format *

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
central topic, and secondary
branches tend to include more

concrete illustrative examples

Mind map format *

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

Word cloud [93]

Frequency of words
Frequency of words between two

groups

. Scoping Rewew
Scopmg Sbudg‘%w; ot

2 corsmssaris3 4
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[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.
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“ ‘0’?)
-8 ‘gﬁ [
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50-74 nmol/L.
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Dot plot [94] Number of studies &= - - s
Quality of evidence
Different colors to show different TEE ;? i "
study designs o oo s oo .
[94]
Radial bar plot/ polar Proportion of trials in several r— rm—
histogram [44] 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

Schematic representation

[50]

Horizontal axis represents time, and
vertical axis represents different

documents

Vertical axis - Documents
and original research

Other
documents

Guidance
documents

Synthesis
documents

Original
research

e &

g~
o

Outcome
Benefit

Time 1 Time 2

EOO0 SOOC

Time 3

SO0

Harm

Notreported | #0001

#000

Quality of ife

Not reported | Not reported

Not reported

[50]
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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

Comparisons
LCS vs. Sugars

LCS vs. Others

Healthy
Overweight
Diabetes

Mixed/Other

Healthy
Overweight
Diabetes

Mixed/Other

* Examples available in Appendix E.




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.
Also, 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
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
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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 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.

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
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methods and investigate ways to give the public, patients, clinicians, health researchers, decision-

makers and funders more opportunities to kno