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Abstract

Background

Public health practice and efforts to improve the social determinants of health operate within
a climate characterised by multiple and intersecting crises. This includes the Covid-19 pan-
demic as well as more protracted crises such as climate change and persistent social
inequalities that impact health. We sought to understand and compare how knowledge
exchange (KE) processes occur across different crises, and how knowledge on improving
social determinants of health can be utilised at times of crisis to reduce health inequalities
and strengthen public systems.

Methods

We conducted a scoping review to understand how KE on improving social determinants of
health can occur across different types of crises (e.g. environmental, pandemics, humanitar-
ian). Relevant studies were identified through electronic searching of Medline, EMBASE,
Global Health, Scopus and Web of Science databases.

Results

We identified 86 studies for inclusion in the review. Most studies concerned pandemic or
environmental crises. Fewer studies explored KE during technical (e.g. nuclear), terror-
related or humanitarian crises. This may reflect a limitation of the searches. Few studies
assessed KE as part of longer-term responses to social and economic impacts of crises,
with studies more likely to focus on immediate response or early recovery stages. Exchange
of research evidence or data with policy or practice contextual knowledge was common but
there was variation in the extent that lay (public) knowledge was included as part of KE
processes.

Conclusion

As ongoing crises continue with significant public health implications, KE processes should
appropriately reflect the complexity inherent in crises and foreground health inequalities.
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Table 1. Crisis stages.

Crisis Stage | Definition

Doing so could include the utilisation of systems or complexity-informed methods to support
planning and evaluation of KE, a greater focus on KE to support action to address social
determinants of health, and the inclusion of a plurality of knowledge—including lived experi-
ence—in planning and responding to crises.

Introduction

Public health practice and efforts to improve the social determinants of health-the social, envi-
ronmental, political, economic factors shaping inequalities in health-currently operate within
a climate characterised by multiple and intersecting crises. This context includes immediate
public health emergencies such as the Covid-19 pandemic to more protracted crises, such as
climate change and growing social inequalities and their impacts on health.

International attention to the social determinants in public health policy, practice and
research, particularly in the global North, is not new, influenced by developments such as the
World Health Organisation Commission on Social Determinants of Health [1]. However, the
pandemic’s wide-ranging impacts also exemplifies how crises exacerbate health inequalities
[2,3]. Recent research has found, for example, that individuals living in poverty or working in
particular sectors were at higher risk of mortality from Covid-19 at a county level in the United
States [4]. Indirect effects relate to the socio-economic consequences of crises (e.g. rising
unemployment) which may be more adversely felt among particular groups in the population
[5,6]. Beyond pandemics, other types of crises (e.g., conflict, environmental) may also have an
immediate and direct impact on local population’s living and working conditions. For exam-
ple, the destruction of housing and infrastructure can lead to the displacement of populations
and the further exacerbation of inequalities [7,8].

Added to the public health challenge is the complex nature of crises. While crises can be
conceptualised as existing in different stages, these stages frequently overlap and intersect with
each other (see Table 1). As recent events exemplify (e.g., war, the cost of living crisis and the
ongoing pandemic), such crises also rarely happen in isolation. Rather, they interact with
broader system changes and adaptations [9-11]. In the UK, these broader system changes
include Brexit and political and cultural movements such as Black Lives Matter and Me Too.
Added to this, these intersecting crises and series of systems changes are occurring within a
period of prolonged disinvestment in public services. A significant challenge, therefore, is to

Examples of activities

Mitigation Efforts to prevent or minimise the risks, hazards and anticipated Public health control measures; vulnerability analyses
damage stemming from a crisis; may occur before, during or after a

crisis

Preparedness | Building capacity-physical, technological, resourcing-and plans to Development of surveillance, warning and reporting systems; emergency
improve the ability to respond to a crisis; happens prior to a crisis response planning and exercises

Response Efforts to meet basic needs, minimise hazards and control crisis Emergency relief; collection and analysis of epidemiological data; development

and dissemination of best practice guidance; coordination and implementation
of control measures

Recovery Efforts to return to normal or adapt to ‘new normal’ conditions; Monitoring long-term impacts; transition to normal service functions;
occurs during and after the immediate crisis response rebuilding and strengthening systems

References: [9-11].

https://doi.org/10.1371/journal.pone.0282080.t001

PLOS ONE | https://doi.org/10.1371/journal.pone.0282080 February 24, 2023 2/39


https://doi.org/10.1371/journal.pone.0282080.t001
https://doi.org/10.1371/journal.pone.0282080

PLOS ONE

Knowledge exchange in crisis settings

address the social determinants of health in order to reduce widening health inequalities
[12,13] at a time when economic resources are constrained [14-16]. These efforts have impli-
cations for the type of knowledges that public health requires to respond and mitigate against
the impact of crises.

Within this context, there is a need to understand how KE processes occur across crises and
how a range of different knowledges can be utilised to reduce health inequalities and
strengthen public systems within an uncertain future. In particular, given that communities,
practitioners, researchers and policy makers are tasked with responding to multiple crises,
there is an opportunity to synthesise learning about models of KE across crises settings and the
factors influencing its success in diverse contexts.

Knowledge exchange as a discipline has emerged particularly in the last four decades [17].
While effective KE is a critical mechanism to improve population health [12] and address
health inequities [13], there are a range of concepts related to KE used (often interchangeably)
to denote different dimensions, processes and the inclusion of different sources of knowledge
[12,14,15]. Fazey and colleagues point to at least ten different concepts used to define knowl-
edge exchange processes [18]. These terms include, for example, knowledge management,
knowledge translation, knowledge transfer and knowledge exchange. The term knowledge
management has often been utilised within an organisational context and generally refers to
the systems and tools used to effectively store, manage and search relevant knowledge [16].
Other concepts are used to present the process in different ways in terms of the direction of
the flow of knowledge. Knowledge transfer is generally defined as a one-way process in which
research evidence is shared with relevant stakeholders, with limited attempt to modify or
adapt the knowledge to a local context [12,14,17]. Knowledge translation is often also a one-
way process but one in which research findings may be further interpreted, synthesised and
presented in a format that makes them more useful to potential users of that knowledge. For
example, some knowledge translation efforts may include adapting knowledge to suit different
contexts [12,14,17]. Knowledge exchange implies a more collaborative, two-way or multi-
dimensional or multi-disciplinary process whereby multiple and diverse sources of knowledge,
including ideas, beliefs, evidence and expertise of a range of groups (e.g. publics, policy mak-
ers, practitioners) are actively shared with the goal of engaging in mutual learning
[14,15,17,18]. KE processes are complex: sharing knowledge can involve the interaction of a
range of different stakeholders and new understandings and practices may (but may not)
emerge from these interactions [18-20].

As Fazey also describes, however, the use of different terms or processes go beyond techni-
cal differences, and reflect a more fundamental epistemological position on how knowledge is
understood and valued [18]. Within a public health field shaped by a positivist paradigm, this
has often meant certain forms of knowledges have been privileged, notably research evidence
and the experiential knowledge of practitioners and policy makers [19,20]. In the context of
action to tackle health inequalities, this has led to criticisms lay knowledge has not been privi-
leged in understanding the causes and action to be taken [21,22]. Researchers putting forward
such criticism have suggested that decision making spaces should also ‘prioritis[e] listening to,
and working to understand, the experiences of communities experiencing the brunt of health
inequalities’ [23 p.268].

During crises more specifically, there are likely to be particular considerations affecting the
success of KE that may vary across different crisis types and stages. Comparing KE conducted
in different contexts may therefore facilitate learning and the transfer of knowledge about
effective KE processes and mechanisms. Within the disaster management field, a growing
body of evidence on KE exists in relation to pandemic124s, environmental, humanitarian, ter-
ror related and technical (e.g. industrial) disasters that has drawn out features of KE across
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different crises. Khalid’s (2020) review of strategies to improve the uptake of research evidence
in different organisational contexts within low- and middle income settings highlighted the
need for KE strategies that are appropriate across different sectors and organisations involved
in response efforts [24]. Other researchers have also described barriers and facilitators affecting
the success of KE. For example, Kayabu and Clarke (2013) found that those involved in disas-
ter responses wanted to access and use evidence in decision making, but were hampered by
lack of access, time and the required skills to interpret information [25]. In addition, and
related to the previous point, crisis situations are recognised as requiring a range of different
types of knowledge to ensure effective responses. These knowledges include the use of local
and contextually relevant knowledge to a particular country or geography [25]. Further con-
siderations include the complexities of accessing, sharing and using knowledge during emer-
gency situations where decisions need to be made quickly [26].

Despite the critical need for effective knowledge exchange strategies to support crisis responses,
as far as we are aware, no existing reviews have considered KE strategies that are inclusive of a
broader range of knowledge than research evidence alone. In addition, previous reviews have not
systematically mapped different models of KE across crisis types. To better understand KE pro-
cesses within crises contexts, we conducted a scoping review with the aim of comparing different
KE strategies across stages and types of crises. To conduct this comparison, we focused on the fol-
lowing questions: 1) What models of KE are utilised in crisis settings?; 2) What types of knowledge
on the social determinants of health are exchanged in crisis settings?; 3) What are the processes,
mechanisms and activities of KE in crisis settings?; 4) What are the barriers and facilitators to KE
in crisis settings?; 5) What is the effectiveness of KE efforts in crisis settings?

Methods

We conducted a scoping review broadly following the Arksey and O’Malley framework, which
involves five key stages: 1) identifying the research questions (above); 2) identifying relevant
studies; 3) selecting studies; 4) charting the data; and 5) collating, summarising and reporting
results [27]. The PRISMA Scoping Reviews (PRISMA-ScR) ChecKklist is contained as a

S1 Checklist.

Identifying relevant studies

Relevant studies were identified through electronic searching of the Medline, EMBASE, Global
Health, Scopus and Web of Science databases using terms and synonyms for crisis, public
health/social determinants of health and knowledge exchange. The search was run in Novem-
ber 2020 with no date limits applied; the search was restricted to English-language publica-
tions. An example search strategy can be found in S1 File.

Selecting studies

All identified records were imported into EndNote20 and duplicates were removed [28]. The
remaining records were imported into Covidence for screening [29]. An initial 10% of titles
and abstracts were reviewed by two reviewers to test the application of the inclusion criteria
(below). The remaining abstracts were screened independently by one reviewer (EH or EM).
Possibly relevant articles were retrieved for full text screening; 10% of full text articles were
dual screened (by EH and EM) and the remainder were screened by one reviewer.

The following inclusion criteria were applied to each record (see Table 2): 1) article devel-
ops or describes KE, data access or evidence utilisation model, analyses process or evaluates
effectiveness of KE; 2) the KE described is explicit rather than implicit; 3) the study is con-
ducted within a crisis context; 4) the study topic is relevant to the social determinants of health
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Table 2. Inclusion criteria.

Criteria Description
KE data access or evidence utilisation model, | Article describes or develops a model of KE data access or evidence
KE processes or evaluation of KE use, describes KE processes or evaluates the effectiveness of KE

efforts, including broader political, social, economic and social
determinants of evidence and knowledge use or non-use

Explicit KE Explicit KE refers to studies in which the structures, resources or
processes for KE are described; implicit KE refers to papers
reporting on the exchange and/or use of knowledge within the
context of decision making/planning or delivery of crisis
management responses but without evidence of an explicit KE
model in place or description of KE mechanisms

Crisis context Any stage of a crisis, including mitigation, preparedness, response
and including humanitarian crises, natural disasters, technical,
terror or economic related crises or pandemics. Social movements
such as Me Too and Black Lives Matter were considered as broader
system changes and therefore not eligible for inclusion

Social determinants of heath or community Studies concerns upstream drivers and determinants of population
health health

Publication type Peer-reviewed article or full conference paper

Language English-language

https://doi.org/10.1371/journal.pone.0282080.t002

and/or community health; 5) the article is a peer-reviewed publication or full-text conference
paper; and 6) the paper is reported in the English language. Studies in any high, middle or low-
income setting and utilising any study design were eligible for inclusion. Studies that focused
exclusively on non-community based clinical settings (e.g. secondary and tertiary care) were
excluded. Some research activities are focused on informing the public about risk and risky
behaviours. Risk communication can take place in a range of contexts, including, for examples,
infectious diseases/pandemics, environmental disasters, nuclear hazards and bioterrorism.
Potentially, this includes a large amount of literature on health promotion, but only some of
this literature meets the inclusion criteria for this review. Studies were eligible for inclusion
where risk communication was reported alongside knowledge exchange and/or where knowl-
edge exchange was undertaken to inform the development of a risk communication approach.
In practice however, we recognise that the concepts of risk communication and knowledge
exchange may be blurred and overlapping, given that both processes involve the flow of infor-
mation to ‘individuals, groups and institutions’ whether to inform decisions at a personal,
organisational or government level [30].

We took a deliberately broad view of knowledge, including research evidence as well as sci-
entific, epidemiological and surveillance data; formalised knowledge (e.g. guidelines or best
practice); policy and professional contextual knowledge; and lay knowledge (e.g. lived exper-
tise of communities of interest/place or the general public affected by crises).

Charting the data

Guided by the review’s sub-questions, a form was developed and piloted to chart the data from
each study. The form was piloted on 10% of studies independently by two reviewers (EH or
EM) and the remainder of included studies were split between the two reviewers. Data were
extracted on (i) the study aim; (ii) design; (iii) type of crisis; (iv) stage of crisis (Table 1); (v)
model of KE [‘evidence access’ referred to papers in which the KE model aimed to improve
accessibility of research evidence (e.g. a knowledge hub) or access to data and ‘Active KE’
referred to papers reporting mechanisms planned, or in place, to support active exchange of
knowledge between stakeholders as part of crisis responses]; (vi) type and description of
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Matrix 1. Stage of crisis and model of KE (number of studies).

Active KE
Mitigation 9
Preparedness 14
Response 21
Recovery 7

https://doi.org/10.1371/journal.pone.0282080.t003

Evidence Access Combined Approach of KE
10 7

17 10

32 17

9 6

knowledge exchanged (research evidence/data; practitioner/policy; and/or lay/public); (vii) if
the KE takes place during crisis, happens retrospectively or it is a conceptual paper describing
KE for a crisis context; (viii) definitions, models and frameworks of KE; (ix) purpose or ratio-
nale for KE; (x) mechanisms and activities in place to support KE; (xi) barriers and facilitators
to KE; (xii) changes brought about by KE processes and activities; (xiii) KE recommendations
and (xiv) researchers’ notes. Although our synthesis and findings were guided by the theories
of KE outlined in the introduction, we did not impose a pre-defined KE framework when
extracting and synthesising data. Rather, we sought to surface the theories of how KE has been
understood in different crisis contexts.

Collating, summarising and reporting results

The charted data were then analysed and synthesised, guided by the review’s overarching compar-
ative aim and sub-questions. Specifically, we developed a descriptive understanding of the study’s
characteristics and then identified the types of KE, barriers and facilitators to KE and KE recom-
mendations, paying specific attention to how these vary across different types and stages of crisis.
The results are presented in both tabular and narrative form. Matrices 1 and 2 summarise the
number of studies by stage of crisis and model of KE (Matrix 1) and by type of crisis and model of
KE (Matrix 2). Table 3 provides an overview of each study’s characteristics, including setting and
description of knowledge exchanged. Table 4 distils the KE mechanisms and activities, types of
knowledge and underlying KE theories across crisis stages and types of crises.

Results

A total of 86 studies were identified for inclusion in the review and the flow of studies through
the study selection process is depicted in Fig 1 [115]. For readability, references have been
removed from the following section (overview of study characteristics), however, characteris-
tics for each study are detailed in Table 3.

Overview of study characteristics

Settings for KE, geographical and crisis types/stages. Thirty-six studies were set in high
income country contexts including Australia, Canada, France, Israel, Japan, New Zealand,

Matrix 2. Type of crisis and model of KE (number of studies).

Active KE
Pandemic 8
Environmental 14
Terrorism 0
Technical 0
Humanitarian 0
Various 8

https://doi.org/10.1371/journal.pone.0282080.t004

Evidence Access Combined Approach of KE
23 5
2 6
1 1
1 1
1 1
8 6
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Table 3. Overview of study characteristics by crisis types.

Study

Pandemics

Adini et al. (2019) Earlier
detection of public health risks
—Health policy lessons for
better compliance with the
International Health
Regulations (IHR 2005):
Insights from low-, mid- and
high-income countries [31]

Akselrod et al. (2012) Creating
a process for incorporating
epidemiological modelling into
outbreak management
decisions [32]

Ammirato et al. (2020)
Knowledge management in
pandemics. A critical literature
review [33]

Baker and Forsyth (2007) The
new international health
regulations: A revolutionary
change in global health security
[34]

Bdeir et al. (2017) Informal
networks in disaster medicine
[35]

Boyd et al. (2010) The use of
public health grid technology
in the United States Centers for
Disease Control and
Prevention HIN1 pandemic
response [36]

Briand et al. (2011) Challenges
of global surveillance during
an influenza pandemic [37]

Brookes et al. (2015)
Preparedness for emerging
infectious diseases: pathways
from anticipation to action
[38]

Country / ies

Israel

United States

Global

New Zealand
(and global)

Australia

United States

Global

Global

Methods

Workshop

Project description
and framework
development

Literature review

Descriptive account of
IHR revisions

Social network
analysis (qualitative
and quantitative
surveys; interviews)

Descriptive case study

Workshop

Desk based review

Type of crisis

Pandemic (SARS;
HI1N1; Ebola; Zika)

Pandemic (infectious
diseases)

Pandemic (various)

Pandemics (infectious
disease)

Pandemic (infectious
diseases)

Pandemic (HIN1)

Pandemic (Influenza/
HIN1)

Pandemic (infectious
diseases)

Stage of crisis

Preparedness

Response

All stages
implied

Preparedness;
Response (both
implicit)

Preparedness;
Response

Response

Preparedness;
Response

Preparedness

Real life or
conceptual
crisis

Conceptual

Conceptual

Conceptual

Conceptual

Real life
crisis

Real life
crisis

Real life
crisis

Conceptual

Model of
KE

Active KE

Active KE

Evidence
Access

Evidence

Access

Active KE

Evidence
Access

Combined
approach

Combined
approach

Types of
knowledge
exchanged

Research
evidence /
data
Practitioner /
policy
knowledge

Research
evidence /
data
Practitioner /
policy
knowledge

Research
evidence /
data

Research
evidence /
data

Practitioner /
policy
knowledge

Research
evidence /
data
Practitioner /
policy
knowledge

Research
evidence /
data
Practitioner /
policy
knowledge

Research
evidence /
data
Practitioner /
policy
knowledge

(Continued)
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Table 3. (Continued)

Study Methods Type of crisis Stage of crisis | Real lifeor |Modelof | Types of
conceptual | KE knowledge
crisis exchanged

Caceres et al. (2017) The WHO and OIE | Descriptive case Pandemics (infectious | Preparedness Conceptual | Evidence Research

World Organisation for studies diseases) Access evidence /

Animal Health and the World data

Health Organization: Practitioner /

intergovernmental disease policy

information and reporting knowledge
systems and their role in early

warning [39]

Carrion ProMED-mail: 22 Descriptive account of | Pandemic (SARS, Preparedness Real life Evidence Research

years of digital surveillance of service MERS; Ebola; Zika) crisis Access evidence /

emerging infectious diseases data

[40] Practitioner /

policy
knowledge
Community /
public
knowledge

Colf et al. (2016) A role for Descriptive case study | Pandemic (Ebola) Response Real life Evidence Research

science in responding to health crisis Access evidence /

crises [41] data

Dearinger et al. (2011) Cross-sectional survey | Pandemic (HIN1) Response Real life Evidence Research

Communication efforts among crisis Access evidence /

local health departments and data

health care professionals Practitioner /

during the 2009 HIN1 policy

outbreak [42] knowledge

Driedger et al. (2014) Interviews; workshops | Pandemic (HIN1) Preparedness, Real life Active KE | Research

Developing model-based public Response crisis evidence /

health policy through data

knowledge translation: the Practitioner /
need for a ’Communities of policy

Practice’ [43] knowledge

El-Jardali et al. (2020) Descriptive account Pandemic (COVID-19) | Response Real life Evidence Research

Amplifying the role of crisis Access evidence /

knowledge translation data

platforms in the COVID-19 Practitioner /
pandemic response [44] policy
knowledge

Fangman et al. (2015) Routine Interviews; survey Pandemic (HIN1) Response Real life Combined | Research

dissemination of summary crisis approach evidence /

syndromic surveillance data data

leads to greater usage at local

health departments in North

Carolina [45]

Kabad et al. (2020) The Descriptive account Pandemic (COVID-19) | Response Real life Evidence Research

experience with volunteer and crisis Access evidence /

collaborative work in mental data

health and psychosocial care Practitioner /

during the COVID-19 policy

pandemic [46] knowledge
(Continued)
PLOS ONE | https://doi.org/10.1371/journal.pone.0282080 February 24, 2023 8/39


https://doi.org/10.1371/journal.pone.0282080

PLOS ONE

Knowledge exchange in crisis settings

Table 3. (Continued)

Study Country / ies Methods Type of crisis Stage of crisis | Real lifeor |Modelof | Types of
conceptual | KE knowledge
crisis exchanged

Khan et al. (2010) The next United States Descriptive account Pandemic (public Mitigation, Conceptual | Evidence Research

public health revolution: health threats e.g. Preparedness, Access evidence /

public health information SARS, HIN1) Response data

fusion and social networks Practitioner /

[47] policy

knowledge

Liverani et al. (2018) Sharing | Cambodia and Key informant Pandemic (infectious | Preparedness, Both Active KE | Research

public health data and Vietnam interviews diseases) Response evidence /

information across borders: data

lessons from Southeast Asia Practitioner /

[48] policy

knowledge

Maddox and Grapsa (2020) United States Descriptive account Pandemic (COVID-19) | Response Real life Evidence Research

Developing credible knowledge crisis Access evidence /

during the COVID-19 data

pandemic: experiences with Practitioner /

JACC: case reports and the policy

ACC COVID-19 Hub [49] knowledge

Majumder and Mandl (2020) | Global Literature review Pandemic (COVID-19) | Response Real life Evidence Research

Early in the epidemic: impact including searches of crisis Access evidence /

of preprints on global discourse pre-prints data

about COVID-19

transmissibility [50]

Modjarrad et al. (2016) Global Consultation Pandemic (public Response Conceptual | Evidence Research

Developing global norms for workshop health emergencies) Access evidence /

sharing data and results during data

public health emergencies [51]

Moore et al. (2020) Ideas for Global Descriptive case study | Pandemic (COVID-19) | Response Both Evidence Research

how informaticians can get Access evidence /

involved with COVID-19 data

research [52] Practitioner /

policy
knowledge
Community /
public
knowledge

Nabyonga-Orem et al. (2016) | Liberia Semi structured Pandemic (Ebola) Response Real life Active KE | Research

Assessing policy dialogues and interviews crisis evidence /

the role of context: Liberian data

case study before and during Practitioner /

the Ebola outbreak [53] policy

knowledge
Community /
public
knowledge

Omange et al. (2017) Meeting | Multiple African | Descriptive account Pandemic (Ebolaand | Preparedness, Both Combined | Research

report: Unesco-Merck Africa countries others) Response approach evidence /

research summit 2015- data
accelerating access and

sustaining innovation ‘From

Africa for Africa’ [54]

(Continued)
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Table 3. (Continued)

Study Country / ies Methods Type of crisis Stage of crisis | Real lifeor |Modelof | Types of
conceptual | KE knowledge
crisis exchanged

Powell et al. (2018) The role of | West African Qualitative system Pandemic (Ebola) Response Real life Active KE | Research

knowledge in system risk countries dynamics modelling crisis evidence /

identification and assessment: data

the 2014 Ebola outbreak [55] Practitioner /
policy
knowledge
Community /
public
knowledge

Quinn et al. (2018) Variations | United States Cross-sectional survey | Pandemic (Zika) Response Real life Evidence Research

in healthcare provider use of crisis Access evidence /

public health and other data

information sources by Practitioner /
provider type and practice policy
setting during New York City’s knowledge
response to the emerging threat

of Zika Virus Disease, 2016

[56]

Sakusic et al. (2020) Rapid, Southeastern Online survey Pandemic (COVID-19) | Response Real life Combined | Research

multimodal, critical care Europe crisis approach evidence /

knowledge-sharing platform data

for COVID-19 pandemics [57] Practitioner /
policy
knowledge

Sen et al. (2020) Reflections on | Multiple Descriptive account Pandemic (COVID-19) | Response Real life Evidence Research

social work 2020 under Covid- | (HMICs) crisis Access evidence /

19 online magazine [58] data
Practitioner /
policy
knowledge
Community /
public
knowledge

Shapiro et al. (2010) Health United States Analysis of routine Pandemic (HIN1) Preparedness, Real life Evidence Research

information exchange, data; descriptive Response crisis Access evidence /

biosurveillance efforts, and account data
emergency department

crowding during the spring

2009 HINI outbreak in New

York City [59]

Smith et al. (2017) Knowledge | Global Literature search; Pandemic (general) Mitigation, Conceptual | Evidence Research

sharing in global health review of open access Response Access evidence /

research—the impact, uptake research data

and cost of open access to

scholarly literature [60]

Spagnolo et al. (2020) Cote d’Ivoire In-depth interviews Pandemic (Ebola) Mitigation Real life Active KE | Research

Reflecting on knowledge crisis evidence /

translation strategies from data

global health research projects Practitioner /

in Tunisia and the Republic of policy

Cote d’Ivoire [61] knowledge
Community /
public
knowledge

(Continued)
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Table 3. (Continued)

Study Country / ies Methods Type of crisis Stage of crisis | Real lifeor |Modelof | Types of
conceptual | KE knowledge
crisis exchanged

Taylor and Stephenson (2009) | United States Descriptive account Pandemic (HIN1) Response Real life Evidence Research

Influenza A (HIN1) virus (and global) crisis Access evidence /

(swine influenza): a data

webliography [62] Practitioner /

policy
knowledge

Utunen (2020) Serving health | Global Analysis of platform Pandemic (general) Response, Both Evidence Research

emergency responders through data Recovery Access evidence /

online learning—findings from data

OpenWho's global user metrics Practitioner /

[63] policy

knowledge

Utunen (2018) Knowledge Democratic Descriptive account Pandemic (Ebola) Response, Real life Evidence Practitioner /

transfer for Ebola outbreak— | Republic of the Recovery crisis Access policy

production and use of Congo knowledge

OpenWHO.org online learning

resources [64]

Valaitis et al. (2005) A Severe | Canada Survey Pandemic (SARS) Preparedness, Real life Evidence Research

Acute Respiratory Syndrome Response crisis Access evidence /

extranet: supporting local data

communication and Practitioner /
information dissemination [65] policy
knowledge

Zhang et al. (2017) Knowledge | Global Descriptive account Pandemic (general) Preparedness, Conceptual | Evidence Research

management framework for Response Access evidence /

emerging infectious diseases data
preparedness and response: Practitioner /
design and development of policy

public health document knowledge

ontology [66]

Environmental crises

Alexander et al. (2014) United Kingdom | Development of tool | Environmental All stages Conceptual | Active KE | Research

Translating the complexities of (interviews); (flooding) evidence /

flood risk science using demonstration of tool; data

KEEPER—a knowledge evaluation of tool Practitioner /

exchange exploratory tool for (interviews; policy

professionals in emergency questionnaires) knowledge

response [67]

Anderson et al. (2007) Saint Lucia Programme Environmental Mitigation; Real life Active KE | Research

Reducing landslide risk in description (landslips) Response crisis evidence /

areas of unplanned housing in data

the Caribbean—a government- Practitioner /

community partnership model policy

[68] knowledge

Community /
public
knowledge

Ballé-Béganton et al. (2012) France Descriptive account of | Environmental (low Response Conceptual | Active KE | Research

Building an integrated model building an integrated | river flows) evidence /

for freshwater allocation with model using a data

local managers in a coastal ecosystem services Practitioner /

area [69] approach policy

knowledge
(Continued)
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Table 3. (Continued)

Study

Blake et al. (2019) The role of

data and information

exchanges in transport system
disaster recovery: a New
Zealand case study [70]

Crane et al. (2017) Use of

information and

communication technologies in
the formal and informal health
system responses to the 2015
Nepal earthquakes [71]

El Amiri et al. (2020)

Community of practice: an

effective mechanism to

strengthen capacity in climate

change and health [72]

Hayles (2010) An examination
of decision making in post
disaster housing reconstruction

[73]

Hendriks and Opdyke (2020)
Knowledge adoption in post-
disaster housing self-recovery

[74]

Hidayat and Afif (2017)
Knowledge transfer to builders
in post-disaster housing
reconstruction in West-
Sumatra of Indonesia [75]

Huang et al. (2010) Web 2.0
and internet social networking:

a new tool for disaster

management?—Lessons from

Taiwan [76]

Ingirige et al. (2008) Exploring
good practice knowledge
transfer related to post-

tsunami housing (re-)

construction in Sri Lanka [77]

Country / ies

New Zealand

Nepal

Canada

Global

Philippines

Indonesia

Taiwan

Sri Lanka

Methods

Interviews

In-depth semi-
structured interviews;
focus groups

Descriptive case study

Literature review;
survey

Semi-structured
interviews; focus
groups

Semi-structured
interviews

Descriptive country
case study

Documentary review;
survey

Type of crisis

Environmental
(earthquake)

Environmental
(earthquake)

Environmental
(climate change)

Environmental
(various)

Environmental
(typhoon)

Environmental
(earthquakes)

Environmental
(typhoon)

Environmental
(tsunami)

Stage of crisis

Response;
Recovery;
Mitigation

Response

Mitigation,
Response

Recovery

Recovery

Recovery,
Mitigation

Response

Recovery

Real life or
conceptual
crisis

Real life
crisis

Real life
crisis

Real life
crisis

Both

Real life
crisis

Real life
crisis

Real life
crisis

Real life
crisis

Model of
KE

Combined
approach

Active KE

Combined
approach

Active KE

Active KE

Evidence
Access

Active KE

Active KE

Types of
knowledge
exchanged

Research
evidence /
data
Practitioner /
policy
knowledge

Research
evidence /
data
Community /
public
knowledge

Research
evidence /
data
Practitioner /
policy
knowledge
Community /
public
knowledge

Practitioner /
policy
knowledge
Community /
public
knowledge
Practitioner /
policy
knowledge
Community /
public
knowledge

Research
evidence /
data

Community /
public
knowledge

Practitioner /
policy
knowledge
Community /
public
knowledge

(Continued)
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Table 3. (Continued)

Study

Lemos et al. (2020) Building
on adaptive capacity to
extreme events in Brazil: water
reform, participation, and
climate information across four
river basins [78]

Nakano et al. (2020) Long-
term evaluation of proactive
attitudes toward disaster
education in Nepal [79]

Nakatani et al. (2006) Three
examples of disaster damage
mitigation from the viewpoint
of information [80]

Oktari et al. (2015) A
conceptual model of a school-
community collaborative
network in enhancing coastal
community resilience in Banda
Aceh, Indonesia [81]

Powell (2011) Post-disaster
reconstruction: a current
analysis of Gujarat’s response
after the 2001 earthquake [82]

Reyers et al. (2015) Navigating | South Africa

complexity through knowledge
coproduction: mainstreaming
ecosystem services into disaster
risk reduction [83]

Shrestha et al. (2013) The
impact of retrofitting work on
awareness raising and
knowledge transfer in Aceh
Province, Indonesia [84]

Methods

Documentary review;
interviews;
participatory
observation

Literature review;
longitudinal
participant
observation

Descriptive case study

Literature review;
focus groups;
questionnaire

Semi-structured
interviews; visual
surveys;
questionnaires

Interviews; meetings;
literature reviews;
policy analysis; field
trips

Interviews; survey

Type of crisis

Environmental
(climate events)

Environmental
(earthquake)

Environmental
(earthquakes;
typhoons; floods;
landslides; heavy
snows; volcanic
explosions)

Environmental (mostly
tsunami)

Environmental
(earthquake)

Environmental (flood;
wildfire; drought;
storm waves)

Environmental
(earthquake; tsunami)

Stage of crisis | Real life or

conceptual
crisis
Mitigation, Real life
Preparedness, crisis
Response
Preparedness, Real life
Mitigation, crisis
Response
Mitigation, Conceptual
Response
Mitigation, Both
Preparedness,
Response
Mitigation, Real life
Response, crisis
Recovery
Mitigation Both
Mitigation Real life
crisis

Model of
KE

Combined
approach

Active KE

Combined
approach

Active KE

Active KE

Active KE

Active KE

Types of
knowledge
exchanged

Research
evidence /
data
Practitioner /
policy
knowledge
Community /
public
knowledge

Community /
public
knowledge

Research
evidence /
data
Practitioner /
policy
knowledge
Community /
public
knowledge

Research
evidence /
data
Practitioner /
policy
knowledge
Community /
public
knowledge

Practitioner /
policy
knowledge
Community /
public
knowledge

Research
evidence /
data
Practitioner /
policy
knowledge
Community /
public
knowledge

Practitioner /
policy
knowledge
Community /
public
knowledge

(Continued)
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Table 3. (Continued)

Study

Simich et al. (2008) Post-
disaster mental distress relief:
Health promotion and
knowledge exchange in
partnership with a refugee
diaspora community [85]

Thanurjan and Senevirante
(2009) The role of knowledge
management in post-disaster
housing reconstruction [86]

Wistow et al. (2017)
Implementing extreme weather
event advice and guidance in
English public health systems
(87]

Yahya et al. (2015) Towards an
essential knowledge transfer
process model in the flood
management domain [88]

Humanitarian crises

Bolisani and Damiani (2010)
Knowledge management in
complex environments: the UN
peacekeeping [26]

Codjia et al. (2018) Enhancing
infant and young child feeding
in emergency preparedness and
response in East Africa:
capacity mapping in Kenya,
Somalia and South Sudan [89]

Technical crises

Ionita et al. (2019) Knowledge-
based education and awareness
about the radiological and
nuclear hazards [90]

Raskob et al. (2015)
PREPARE: innovative
integrated tools and platforms
for radiological emergency
preparedness and post-accident
response in Europe [91]

Terror related crises

Country / ies

Canada

Sri Lanka

United Kingdom
(England)

Malaysia

Countries with
UN peacekeeping
presence

East African
countries (Kenya,
Somalia and
South Sudan)

Countries with
nuclear power
plants

Europe

Methods

Workshop

Literature review;
semi-structured
interviews

Focus groups

Literature review;
development of
conceptual model

Participant

observation

Capacity mapping
exercise (desk review;
interviews; stakeholder
consultation)

Descriptive account

Descriptive account

Type of crisis

Environmental
(tsunami)

Environmental
(tsunami; draught;
rock falls; tropical
storms; fires;
landslides; high wind;
floods)

Environmental
(extreme weather
events)

Environmental (flood)

Humanitarian

Humanitarian

Technical
(radiological; nuclear)

Technical (nuclear;
radiological)

Stage of crisis

Preparedness,
Response,
Recovery

Response,
Recovery

Preparedness,
Mitigation

Preparedness,
Response

Response;
Recovery

Preparedness,
Response

Mitigation,
Response

Preparedness

Real life or
conceptual
crisis

Real life
crisis

Both

Conceptual

Conceptual

Real life

Real life

crisis

Conceptual

Conceptual

Model of
KE

Active KE

Combined
approach

Evidence
Access

Combined
approach

Combined
approach

Evidence
Access

Evidence
Access

Combined
approach

Types of
knowledge
exchanged

Research
evidence /
data
Practitioner /
policy
knowledge
Community /
public
knowledge
Practitioner /

policy
knowledge

Research
evidence /
data
Practitioner /
policy
knowledge
Practitioner /
policy
knowledge

Research
evidence /
data
Practitioner /
policy
knowledge

Research
evidence /
data
Practitioner /
policy
knowledge

Research
evidence /
data

Research
evidence /
data
Practitioner /
policy
knowledge

(Continued)
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Table 3. (Continued)

Study Methods Type of crisis Stage of crisis | Real lifeor |Modelof | Types of
conceptual | KE knowledge
crisis exchanged

Anosike (2018) In-depth interviews Terror related conflict | Recovery; Real life Combined | Research

Entrepreneurship education Mitigation crisis approach evidence /

knowledge transfer in a conflict data

Sub-Saharan African context Community /

[92] public

knowledge

Ferguson et al. (2003) Survey; review of Bioterrorism Preparedness, Conceptual | Evidence Research

Bioterrorism web site resources academic databases Response Access evidence /

for infectious disease clinicians and online discussion data

and epidemiologists [93] forums Practitioner /

policy
knowledge

Various crises

Allen (2014) A resource for Description of the Various All stages Real life Evidence Research

those preparing for and information platform’s crisis Access evidence /

responding to natural background and data
disasters, humanitarian crises, development

and major healthcare

emergencies [94]

Benis et al. (2018) Risk and Descriptive case study | Various (Pandemic; All stages Conceptual | Evidence Research

disaster management: from environmental; Access evidence /

planning and expertise to technical; data

smart, intelligent, and adaptive humanitarian)

systems [95]

Biddinger et al. (2010) Public Evaluation (content Various (general public | Preparedness; Real life Active KE | Research

health emergency preparedness analysis of plans; pre/ | health threats) Response crisis evidence /

exercises: lessons learned [96] post and post surveys) data
Practitioner /
policy
knowledge

Borell and Eriksson (2008) Documentary review; | Various Preparedness; Real life Active KE | Research

Improving emergency response interviews (Humanitarian, Response crisis evidence /

capability: an approach for environmental) data

strengthening learning from Practitioner /
emergency response policy
evaluations [97] knowledge

De Brun (2017) What is the Literature review Various (climate Preparedness. Conceptual | Evidence Research

evidence around knowledge change; natural Response Access evidence /

and library service provision disasters) data

and knowledge management to Practitioner /

support global health, and policy

disaster and emergency knowledge

preparedness? [98]

Cangs et al. (2010) Using Descriptive account of | Various Response Conceptual | Active KE | Research

spatial hypertext to visualize framework’s evidence /

composite knowledge in development data

emergency responses [99] Practitioner /
policy
knowledge
Community /
public
knowledge

(Continued)
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Table 3. (Continued)

Study

Carroll and Madoff (2017)
Examples of applied public
health through the work of the
Epidemic Intelligence Service
officers at CDC’s National
Center for Environmental
Health: 2006-2015 [100]

Cheng and Wu (2006) Data
exchange platform for bridge
disaster prevention using
intelligent agent [101]

Généreux et al. (2019) From
science to policy and practice: a
critical assessment of
knowledge management before,
during, and after
environmental public health
disasters [102]

Khalid et al. (2020) Supporting
the use of research evidence in
decision-making in crisis zones
in low- and middle-income
countries: a critical interpretive
synthesis [24]

Lenart et al.(2012) Integrating
public health and medical
intelligence gathering into
homeland security fusion
centres [103]

Lu et al. (2013) Learning
mechanisms for humanitarian
logistics [104]

Mellon (2015) Evaluating
Evidence Aid as a complex,
multicomponent knowledge
translation intervention [105]

Modigell and Khara (2019)
Global technical assistance
mechanism for nutrition
(GTAM): the story so far [106]

Country / ies

United States

Taiwan

Canada

Multiple
(LMICs)

United States

Multiple

(LMICs)

Global

Global

Methods

Documentary review;
qualitative interviews

Descriptive account of | Various
(environmental;
technical)

platform’s
development

In-depth interviews;
observations;
documentary review

Systematic review

Descriptive case study | Various (natural and
terrorist-related

threats)

Literature review;
development of

Descriptive case study; | Various (natural or
man-made; complex
conceptual framework | emergency / conflict)

presentation of

Case study drawing on | Various

existing studies,
reports; interviews

Type of crisis

Various (Natural
disasters; toxic
chemicals; extreme
temperature)

Various environmental
and technical (wildfires
and chemical spills)

Various
(humanitarian;
environmental)

Various
(environmental;
conceptual framework | humanitarian)

Stage of crisis

Preparedness,
Response

All stages

All stages

All stages

Response

All stages

Preparedness,
Response

Response

Real life or
conceptual
crisis

Real life
crisis

Conceptual

Both

Real life
crisis

Both

Conceptual

Conceptual

Conceptual

Model of
KE

Evidence
Access

Evidence
Access

Combined
approach

Combined
approach

Active KE

Evidence
Access

Combined
approach

Combined
approach

Types of
knowledge
exchanged

Research
evidence /
data

Research
evidence /
data

Research
evidence /
data
Practitioner /
policy
knowledge
Community /
public
knowledge

Research
evidence /
data
Practitioner /
policy
knowledge

Practitioner /
policy
knowledge

Practitioner /
policy
knowledge
Community /
public
knowledge

Research
evidence /
data
Practitioner /
policy
knowledge

Research
evidence /
data
Practitioner /
policy
knowledge

(Continued)
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Table 3. (Continued)

Study

Pathirage et al. (2012)
Managing disaster knowledge:
identification of knowledge
factors and challenges [107]

Qari et al. (2018) Overview of
the translation, dissemination,
and implementation of public
health preparedness and
response research and training
initiative [108]

Revere and Fuller (2008)
Building a customizable
knowledge management
environment to support public
health practice: design
strategies [109]

Savoia et al. (2012) Use of after
action reports (AARs) to
promote organizational and
systems learning in emergency
preparedness [110]

Stevens et al. (2017)
Knowledge exchange for
resource management and
international trust (KERMIT))
Aleppo case-study example
[111]

Stoddart et al. (2015)
Developing a knowledge
strategy for medical
humanitarian crises: a case
study of Médecins Sans
Frontiéres (MSF), Switzerland
[112]

Turner et al. (2011)
Supporting evidence-based
health care in crises: what
information do humanitarian
organizations need? [113]

Wells et al. (2013) Applying
community engagement to
disaster planning: Developing
the vision and design for the
Los Angeles county community
disaster resilience initiative
[114]

Country / ies

Global

United States

United States

United States

Syria

Multiple
(LMICs)

Global

United States

Methods

Literature review;
semi-structured
interviews

Review of projects

Literature review

Structured review

Descriptive case study

Interviews

Semi-structured
interviews

Semi structured

interviews; description

of evaluation plan

Type of crisis

Various

Various (pandemic;
environmental;
technical)

Various (pandemic;
bioterrorism;
environmental
disasters)

Various (pandemic
HIN1; environmental
hurricanes)

Various intersecting
(humanitarian;
environmental;
technical)

Various (including
Ebola)

Various
(environmental;
humanitarian)

Various (pandemic;
environmental;
technical)

Stage of crisis

All stages

Preparedness,
Response

Response

Response,
Preparedness

Response

Response

Response,
Recovery

Preparedness

Abbreviations: LMICs: Low- and middle-income countries; HMICs: High- and middle-income countries.

https://doi.org/10.1371/journal.pone.0282080.t005

Real life or
conceptual
crisis

Conceptual

Conceptual

Conceptual

Real life
crisis

Real life
crisis

Both

Conceptual

Conceptual

Model of
KE

Active KE

Combined
approach

Evidence
Access

Active KE

Active KE

Combined
approach

Evidence
Access

Active KE

Types of
knowledge
exchanged

Practitioner /
policy
knowledge

Research
evidence /
data
Practitioner /
policy
knowledge

Research
evidence /
data
Practitioner /
policy
knowledge

Practitioner /
policy
knowledge

Research
evidence /
data
Practitioner /
policy
knowledge
Community /
public
knowledge

Research
evidence /
data
Practitioner /
policy
knowledge

Research
evidence /
data

Research
evidence /
data
Practitioner /
policy
knowledge
Community /
public
knowledge
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Table 4. Knowledge exchange across crisis types and stages.

Environmental

Humanitarian

Pandemics

Technical

Terrorism

Examples of KE activities

Preparedness; mitigation:e Multi-component KE in
community settings (e.g., between researchers,
schools, public, government officials) to reduce risk
of environmental hazards

« Systems approaches that facilitate integration of
knowledge(s) on policy issues (e.g., weather related
events)

« Communities of practice (e.g., to tackle climate
change)Response:

« Informal and social networks to exchange informal
knowledge during immediate crisis situations

« Intra and inter-organisational structures (e.g. crisis
response forums)Recovery:

« NGOs or donor programmes to support safer
construction practices

Preparedness; response

« Organisational KE strategies including employment
of KE professionals; knowledge management systems;
translation of best practices and turning learning
from crises into formalised knowledge.

Preparedness; mitigation

« Interactive systems modelling

» Workshops

Response

« Public or member-only repositories (e.g. websites,
hubs, portals)

« Free access to journals/preprints

« Rapid response teams/services

« Communication (e.g email lists and bulletins) to
share latest outbreak information and evidence

« Internet-based resources

« Cross-border procedures and networks
Recovery

« Online learning materials and resources for
professionals

Preparedness; mitigation, response
» Web based resources and information

All stages

» Web based resources and information

« University programmes and outreach placements to
support economic recovery

https://doi.org/10.1371/journal.pone.0282080.t006

Types of knowledge

Formalised knowledge (e.g. technical guidance on
housing construction); multi-sectorial and
disciplinary perspectives including organisational
and policy/professional knowledge; local and
contextual knowledge of volunteers and
communities; scientific data and research evidence.

Research evidence; formalised knowledge (best
practice, guidance, manuals) experiential knowledge;
tacit knowledge of crisis response staff

Research evidence, surveillance/ epidemiological data
and/or formalised knowledge (e.g. public health
guidelines); policy and professional contextual
knowledge. Limited reference to lay knowledge with
exception of Ebola outbreaks.

Research evidence and scientific data; formalised
knowledge (e.g., guidelines); knowledge of NGOs,
governmental organisations and scientists

Formalised knowledge (e.g. case studies, fact sheets);
published research findings; pathological, infection
control / clinical / epidemiological data; academic
expertise and experiential knowledge of communities

Underlying theories and principles

Co-creation of knowledge between
multiple stakeholders including the
public.

Participatory and collaborative
approaches to KE

Organisational knowledge
management; knowledge exchange
between researchers and aid
professionals

Emphasis on translation and
exchange of research evidence and
data for policy decision making and
action.

Use of social network and systems
theories referenced.

Not explicitly stated

Not stated explicitly

Spain, Sweden, Taiwan, the UK and the USA. Seventeen studies were conducted in middle-
income settings, including Brazil, Céte d’Ivoire, India, Indonesia, Lebanon, Malaysia, Nigeria,
Nepal, Philippines, Sri Lanka, St Lucia and South Africa. Three studies were conducted in low-
income settings in Democratic Republic of the Congo Liberia and Syria. Thirty studies
reported on KE in multiple country settings, which included papers with a global focus or a
focus on low-and middle income countries, high- and middle-income countries, African
countries, European countries, Southeast Asian countries, countries with a UN peacekeeping
presence or countries with nuclear power plants.
KE was most frequently designed for, or undertaken in the context of, pandemic-related
crises (n = 36) (e.g. Covid-19, Ebola, HIN1, various infectious disease outbreaks). Of these, 7
focused specifically on the Covid-19 pandemic. A large number of studies (n = 22) concerned
KE conducted during environmental disasters (e.g. earthquakes, tsunamis, typhoons, flooding,
landslides). A smaller number of studies described KE within the context of humanitarian
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Fig 1. PRISMA 2020 flow diagram.
https://doi.org/10.1371/journal.pone.0282080.g001

conflicts (n = 2), technical disasters (e.g. nuclear and radiological disasters) (n = 2) and terror-
related emergencies (n = 2), including bio-terrorism and ongoing terror related conflict.
Twenty-two studies focused on more than one crisis type (e.g. pandemic, environmental, tech-
nical and humanitarian).

Approximately half (n = 39) studies considered KE at one crisis stage. The majority
focussed on response with some focusing on preparedness, recovery or mitigation. The
remaining studies (n = 47) explored KE at two or more crisis stages. In studies involving more
than one crisis stage, KE was most frequently considered in context of the crisis response
(n = 43) followed by preparedness (n = 32), mitigation (n = 23) and recovery stages (n = 19).

Forty-five studies reported on KE taking place in the context of a ‘real life’ crisis or retro-
spectively analysed a specific crisis, with an emphasis on reflecting on lessons learnt from these
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experiences. Thirty studies reported on the development of KE resources that had not been
applied in real life settings (termed ‘conceptual papers’). Eleven studies included both concep-
tual KE and KE that was grounded within the context of a specific crisis or was informed by
participants’ experiences of previous crises.

Study methods. The included studies drew on a range of different methods to describe
and analyse KE processes and activities relevant to crisis settings. Study methods included sur-
veys (n = 14) desk-based reviews and analysis of literature, documents or data (n = 27), qualita-
tive methods including interviews, focus groups, stakeholder workshops and participant
observation (n = 35), social network analysis (n = 1) and qualitative system dynamics model-
ling (n = 1). Thirty studies were descriptive case studies of KE programmes and projects in cri-
sis settings.

KE mechanisms and activities

KE overview. Thirty studies described models of active KE, whereas 36 focused on
improving the accessibility of evidence or data. Twenty studies described and analysed models
of KE that incorporated elements of both of these approaches.

The different types and sources of knowledge varied across studies, with many studies
describing the exchange of multiple types of knowledge. The majority of studies (n = 70)
described the exchange of research evidence and data [24,26,31-34,36-63,65—
70,72,75,78,80,81,83,85,87,89-102,105,106,108,109,111-114]. The majority of studies (n = 67)
also described the exchange and use of practitioner/policy knowledge or formalised knowledge
such as guidance for practitioners or knowledge from organisational settings [24,26,31,32,35—
40,42-44,46-49,52,53,55-58,61-74,77,78,80-89,91,93,96-99,102-112,114]. A third of studies
(n = 27) involved the exchange and use of lay or public knowledge, including, for example,
local beliefs about diseases and knowledge of local building construction processes
[40,52,53,55,58,61,68,71-74,76-85,92,99,102,104,111,114].

Next, we report on the type and nature of KE by different crisis type providing a narrative
account of this. Table 4 summarises examples of different KE activities, types of knowledge
exchanged and underlying theories of KE across crises types and stages. Additionally, Matrix 1
tabulates the number of studies related to different models of KE by stage of crisis and Matrix
2 tabulates the model of KE by type of crisis.

Pandemic crises

Evidence access approaches (n = 21) were largely situated during the response stage of a pan-
demic, aiming to support policy makers and professionals to access knowledge to inform deci-
sion making and their practice. Just under half of these studies (n = 11) reported the model of
KE was, or could be, used during the preparedness [33,34,39,40,47,59,65,66]or mitigation
stages [33,47,60]of a crisis. Few studies explicitly described a theoretical framework underpin-
ning their evidence access model. Where mentioned, this included reference to knowledge
management [33,66] or knowledge transfer models (e.g. dissemination of evidence) to inform
policy decision making [44].

Evidence access approaches included public or member-only repositories (e.g. websites,
hubs, portals) [49,52,62], the use of rapid evidence response teams/services [46,72]; free/open
access to journals [50,58,60] and communication mechanisms such as email lists and bulletins
[40,42,49,56]. Learning resources (e.g. online platforms) aimed to equip health workers to pre-
pare for, and respond to, public health emergencies [63,64]. Within organisational settings,
internal or member-only platforms facilitated access to knowledge available within and across
organisations [36,47,59,65,66]. One study reported on KE activities to support pandemic
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responses at a national government level [41]. Three studies reported global level activities
including norms, procedures and systems to facilitate access to surveillance data and evidence
across borders [34,39,51].

Eight studies reported the use of active KE and concerned the response stage of a pandemic
[31,32,35,43,48,53,55,61] involving mainly exchange between researchers and policy/practi-
tioners [31,32,35,43,48]. Exchange involving lay knowledge was reported in three of these
studies [53,55,61]. Where theoretical frameworks were referenced, this included knowledge
translation aiming to address the knowledge to practice gap [43,48] and knowledge exchange
[53,61], as well as the use of social network [35] and systems theory [55].

KE models involving researcher and practice/professional exchange included the use of
interactive modelling and workshops bringing together research findings and data on disease
and interventions with professional knowledge to inform decision making [31,32,43]. They
also included the use of cross border networks to share data, information, and expertise [48].
An observational study of organisational KE reported on the role of informal networks and
flows of knowledge between professionals during the HIN1 pandemic [35]. Three studies
referred to KE approaches (e.g. participatory consensus workshops), which were inclusive of
lived experiences of communities; each of these studies related to the Ebola crisis [53,55,61].

Five studies reported a combined KE approach at global and organisational levels; four
focused on the response stage [37,45,54,57] with three studies also considering preparedness
planning [37,38,54]. Types of knowledge within combined KE approaches included research
evidence and clinical guidelines and clinical/epidemiological/surveillance data as well as the
exchange of research/practitioner/policy knowledge. No studies reported on the inclusion of
lay knowledge, however, two studies described the inclusion of informal sources of knowledge
available from blogs, list servers and social media [37,38]. Only one study adopting a combined
KE approach referenced an underpinning theoretical framework, which was situated in the
transfer of evidence into practice [54].

Global level activities included the development of a KE strategy for African countries [54]
and networks and processes to exchange and disseminate surveillance data and expertise
between countries [37]. Organisational level activities included internet-based web resources
and a social media platform designed to rapidly disseminate and exchange knowledge about
Covid-19 [57] as well as the deployment of public health epidemiologists acting as links
between surveillance data and public health staff [45]. Specifically at the preparedness stage,
Brookes developed a conceptual model describing flows and synthesis of information to dis-
seminate and exchange knowledge relevant to planning for infectious diseases [38].

Environmental crises

Two studies reported on evidence access mechanisms during environmental crises; these were
used during recovery and mitigation/preparedness stages [75,87]. Activities concerned the dis-
semination of guidance to professionals planning for extreme weather events [87] and local
builders involved in housing construction [75].

A larger proportion of environmental crisis studies (n = 14) reported on active KE [55,67-
69,71,73,74,76,77,79,81,84,85,109]. Theoretical frameworks underpinning active KE in envi-
ronmental settings were aligned with participatory and collaborative principles, aiming to
develop a more holistic understanding of a crisis inclusive of a range of knowledge [67-
69,71,74,77,81,83]. Active KE environmental crisis approaches encompassed the exchange of
formalised knowledge (e.g. good practice recommendations, technical guidance),
[75,78,83,85,86] organisational and policy/professional knowledge from different sectors and
disciplines (e.g. water managers, NGOs and international agencies), [67,69,71,73,74,77,81-85]
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the knowledge of volunteers following a crisis such as information about the location of dam-
age or weather conditions [71,76] as well as local contextual knowledge of communities living
in affected areas [73,74,77,79,81-85]. The use of scientific data/research and academic knowl-
edge was referenced explicitly in a small number of studies [67,69,81,83,85].

Active KE during crises was reported at all stages with several studies highlighting that the
KE was relevant to more than one crisis stage. Where described, distinctions between KE
approaches at different stages are highlighted below. At the preparedness and mitigation
stages, for example, the use of multi-component KE (e.g. workshops, drama, exchange pro-
grammes, partnerships, participatory action models) informed collective efforts to reduce the
risk of environmental crises in local systems [68,79,81,82]. As part of mitigation activities to
reduce the risk of natural hazards, a systems approach to KE utilised co-design, knowledge
production and collaborative planning with research organisations, public and private-sector
representatives, local NGOs and conservation groups [83]. Similarly, a conceptual simulation
model of a fresh water management system and stakeholder platform aimed to bring together
practitioner and scientific data to address policy issues in the context of drought and low river-
flows [69]. In the immediate aftermath of crises that involved a risk to life, ICT networks and
internet social networking was used as part of KE during response efforts, including, for exam-
ple, the sharing of data by local residents with agencies such as reports/visuals on location of
damage or people requiring assistance [71,76].

During the recovery stage, three studies reported on projects to encourage safer construc-
tion practices in localities affected by weather related events and earthquakes involving KE
delivered through NGOs or donor programmes [73,74,77]. In these studies, the involvement
of communities of place often aimed to encourage the uptake of existing good practice guid-
ance as part of housing construction. One different approach involved a workshop and net-
work with the Sri Lankan Tamil community who co-designed distress relief models to
promote recovery and support community needs in both local and international contexts [85].

All environmental studies (n = 7) reporting combined KE took place during the response
stage, with three studies also highlighting the relevance of KE for preparedness [78,88,102] and
recovery stages [70,86,102]. Four studies reported the relevance of KE for the mitigation stage
[70,72,78,80,102]. As with active KE, there was a prominent focus on multi-directional KE
combining diverse knowledge types. At a global level, for example, a communities of practice
with multi-component KE activities was established to address an identified KE gap in climate
change and health [72]. At a local level, organisational structures for KE during an earth-
quake’s response and recovery stages included the use of knowledge hubs/web portals com-
bined with forums and informal networks [70] and the development of interactive platforms
to enable professionals to access and learn from each other’s disaster prevention plans [80].

Technical crises

Two studies reported on access mechanisms [90] and combined approaches to KE [91] at pre-
paredness and response stages. Theoretical frameworks underpinning KE were not described.
Evidence access mechanisms aimed to improve awareness of potential threats related to
nuclear hazards and radiological emergencies through the development of repositories [90,91].
One of these studies also included a multi-stakeholder project to address gaps in nuclear and
radiation preparedness [91].

Terror related crises

Two studies reported on evidence access mechanisms and combined approaches to KE [91] at
preparedness [93] and recovery stages [92]. Theoretical frameworks underpinning KE were
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not described. Evidence access mechanisms aimed to improve awareness of potential threats
through the development of repositories collating bio-terrorism related information [93]. In
the context of recovery, a university—-community KE programme was designed to tackle wide-
spread poverty and unemployment in regions with histories of terror related conflicts [92]. In
this study, Nigerian academics received mentorship from UK-based knowledge transfer
experts and then delivered an entrepreneurship curriculum and organised outreach place-
ments for students, which enabled experiential and academic knowledge to be brought
together.

Humanitarian crises

Two studies on humanitarian crises reported the use of evidence access [89] and combined
approaches to KE [26]. Theoretical frameworks underpinning KE referenced knowledge man-
agement, sharing and retrieval in organisational contexts [26,89]. For example, a review of KE
within peace keeping missions resulted in the establishment of a revised organisational KE
structure for the United Nations including dedicated KE professionals, knowledge manage-
ment systems, an online ‘communities of practice’ and the translation of knowledge into insti-
tutional policies and procedures [26].

Various crisis types

Studies reporting on more than one crisis type did not compare whether approaches to KE dif-
fered in different contexts or crisis stages. Theoretical frameworks were more likely to be men-
tioned in the context of active exchange and combined approaches. In some studies,
knowledge management, transfer, translation or exchange was interpreted as a process
through which knowledge was shared, exchanged and utilised to inform learning for policy
and practice [24,96,97,105,107,108]. Additional studies placed an emphasis on the role of net-
works and multi-directional KE [111] and principles of community-based participatory
research [114].

Evidence access mechanisms (n = 8) included websites and repositories [94,113]; organisa-
tional knowledge management systems [104]; data platforms [95,101,109] and the role of pro-
fessionals with a knowledge translation function [98,100]. Research evidence and data were
the primary type of knowledge accessed. Active KE (n = 8) covered a range of knowledge,
reflecting those outlined under crisis types above. However, exchange involving lay knowledge
was evident to a lesser degree. Active KE included workshops and reflective exercises
[96,97,110], interactive tools [99] and participatory approaches [111,114]. The co-location of
professionals from different sectors [103] and use of placements [111] was also described.
Combined KE approaches (n = 5) included organisational structures for the management and
exchange of knowledge [108,112], a website to disseminate systematic review evidence com-
bined with a communities of practice [105] and a global network to improve access to and
exchange of knowledge on nutrition information [106]. One review mapped a range of differ-
ent approaches to translating evidence in different organisational contexts which included the
use of stakeholder dialogues and rapid evidence service, dissemination activities, evidence
websites and skill development programmes [24].

Facilitators and barriers to KE

Fifty seven studies reported on facilitators and sixty six studies reported on barriers to KE in
crisis settings. Below, our synthesis firstly presents the barriers or facilitators to KE that were
reported to be associated with particular crisis stages or crisis types (e.g. the emergency nature
of a crisis). We then summarise barriers and facilitators associated with KE identified in
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studies more generally. These latter factors (for example, a lack of resource for KE in organisa-
tions) were not reported as specific to crises types/stages but nevertheless were perceived to
amplify or facilitate the success of KE during crisis contexts.

Barriers to KE. The emergency nature of some crises, where there was a short timescale
to act due to life threatening circumstances affected the feasibility of KE [57,98]. Similarly, dig-
ital inequalities (e.g. the lack of internet in remote areas) [26,71,76,98] or disruption to infor-
mation infrastructure following a crisis [76,98] had a bearing on the exchange of knowledge
between key actors (for example, the location of disaster victims or extent of local damage).
Yahya and colleagues [88] observed one complexity of KE in environmental crises, such as
flooding, is that there is significant uncertainty and unpredictability about the disaster’s scale
and reach. Finally, two studies referred to the need for robust evidence to inform KE in
increasingly complex and frequent crises situations, but noted this was constrained by the
practical challenges of conducting research and evaluating models of KE in emergency situa-
tions [26,96].

During the response stage of a crisis, barriers were identified related to the application and
availability of research evidence. A lack of timeliness of research evidence [32,41,43,44,48,54,
58,100,108] and difficulties in accessing information rapidly [24,54,57,58,60,74,86,93,94,102]
were reported to impede decision making. Related to this, academic and commercial compet-
ing interests, such as the reluctance to share data before publication [37,51,54,69,70], were
noted to affect access to knowledge in a small number of studies. Even where research evidence
was available, challenges were reported in using this for decision making [24,38,41,43,57,58,
67,78,99,109,110,113], with gaps in research and knowledge translation ‘literacy’ among both
researchers and professionals affecting whether and how evidence was used [43,45,47,51,54,
67,72,86,113]. Time pressures faced by policy makers and professionals also affected their
capacity to access and use research evidence [42,53,104,108,109]. As a result, one paper
reported on the selective use of research evidence [44]. Also during the response stage, con-
cerns about reliability and trustworthiness of knowledge were reported. These included con-
cerns about misuse of knowledge [68,71], miscommunication and fake news [24,44,71,76] and
more general concerns about credibility and quality [48,50,53,86,109]. Where crises required
an interagency response, relational factors (e.g. a lack of trust) [24,31,41-44,47,70,78,89,96,
102,107,110] or technical barriers [32,52,70,87,103,107,110] affected a willingness and ability
to share knowledge across sectors and organisations. Similarly at a global level, challenges in
the coordination and sharing of knowledge were reported when crises such as pandemics
affected multiple countries [48,61,66,72,89].

At the recovery stage, barriers in community settings were particularly evident in the con-
text of environmental crises where KE sought to engage residents or community groups as
part of planning and rebuilding local infrastructure (e.g. housing). A lack of financial resources
to implement changes or technical ‘know how’ could limit a community’s ability to implement
‘best practice’ guidance such as safe housing construction [77,82,102,114]. While not specific
to the recovery stage, a lack of sensitivity by organisations to local cultures and contexts
[70,74,98,102], literacy and language issues [74] and a lack of trust between agencies and com-
munities [114], also affected the success of KE in this setting.

Preparedness or mitigation planning could be hampered by a loss of institutional knowl-
edge when the tacit knowledge of crisis practitioners was not shared from one crisis to another
[26,66,70,73,86,100,102,104,108,112]. High levels of staff turnover, particularly in NGOs, was a
key factor influencing this [26,61,70,73,104,108,112]. One study highlighted that the infre-
quency of particular types of crises, such as tsunamis, also meant knowledge could get lost
from one crisis to the next [81].
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Finally, several studies noted general barriers associated with KE. Practical barriers were
associated with maintaining information systems for KE (e.g. platforms/databases)
[32,34,40,47,56,60,64,65,76,86,93,102,103,109,112], a lack of IT/technical capability
[32,71,84,107,110] and sensitivities with sharing data [52,76,102,103]. Barriers associated with
delivering KE were also highlighted (e.g., insufficient reach of activities) [26,53,54,74,106,112],
with several studies pointing to a lack of human and financial resources to support KE
[34,47,53,54,57-59,65,66,72,74,75,81,92,102,106].

Barriers related to macrolevel factors were usually referred to in general terms (e.g. political,
economic, geographical, social factors) [24,26,34,37,38,44,48,53,66,71,78,92], without always
providing detail of how these factors affected the crisis at different stages. One exception was
the impact of conflicting public health and economic priorities which could impede political
willingness to publicly disclose knowledge because of the potential impact on a country’s econ-
omy and tourist industry [26,37,44].

Facilitators to KE. During the response stage, where a country’s infrastructure was signif-
icantly damaged during an environmental crisis, the use of informal networks among commu-
nities and workers was critical in facilitating flows of knowledge [71,76].

Several factors were also reported to help improve accessibility of research evidence and
data, as well as support its use. These factors were connected to the response stage of a crisis
and were largely reported in the context of pandemics. Facilitators included removal of finan-
cial barriers, such as journal fees [24,40,49,58,60,62,63,93], dissemination and evidence access
mechanisms (e.g. weekly reports, repositories and platforms) [37,50,58,64,113]; and the provi-
sion of materials in multiple languages [64]. Researchers’ credibility and neutrality also
increased policy and practitioners’ confidence in using evidence [40,43,44,62,88,98].

During crises spanning organisational and country boundaries, the existence of pre-existing
networks [35,70,78,102,103,107] provided mechanisms for flows of knowledge. Informal net-
works also facilitated a more rapid sharing of knowledge, compared to formal structures [35].
Trust and willingness to share knowledge between sectors and professionals [46,78,103,104]
and clarity about roles and responsibilities [85] also facilitated sharing of knowledge. Similarly,
at global level, openness between country stakeholders [37] and as intercountry networks and
collaborations [37,38,46,49,72,102] promoted knowledge exchange.

With the exception of studies of the Ebola pandemic [53,61], the majority of studies report-
ing facilitators in community settings were in the context of environmental crises
[68,69,74,78,82,84,85]. These facilitators were generally not specific to a crisis stage. Factors
enabling local communities to participate in KE processes included the existence of structures
for participation and the involvement of community leaders [61,68,78,82], alongside
approaches that built trust and mutual respect [74,85]. In one study, personal experience of cri-
ses was reported to motivate the public to get involved in KE preparedness and mitigation
activities. Where lay knowledge was included [53,69,84,103,111], it was reported to increase
the likelihood of crisis responses being effective and appropriate, with sensitivity to cultural
and local contexts also affecting meaningful community participation and appropriate crisis
responses [61,64,74].

More generally, a number of factors were identified as enabling KE that were not specific to
a crisis type or stage. These factors included the employment of a professional to facilitate and
promote KE [26,77,102,106,112] and ensuring KE activities were responsive, adaptable and
proactive [44,46,64], relevant and credible [53,61]. as well as opportunities for researchers to
develop new skills in KE where this was new to them [61,81]. Similarly, existing capacity for
KE (staffing and resources) in organisations [44,72,104,106] and the ability to mobilise in-kind
time and expertise [72] in response to a crisis was highlighted as important for effective KE.
Technology was reported to facilitate stakeholder participation and reach [56], augmenting
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more traditional methods of dissemination across remote or multiple locations [72] and
reducing travel and geographical barriers [57,72]. Within organisations, leadership and man-
agement commitments [24,26,31,53,70,81,102,104,107,112] created an enabling environment
for KE. Having functioning information systems and infrastructures (or being able to quickly
mobilise these) [44,65,70,76,88,106,109,112] and use of effective IT [24,59,66,67,80] also facili-
tated the rapid exchange of data and other knowledge when a crisis occurred. Few studies
referred to macro-level factors as facilitators of KE. Where this was described, studies referred
to country-level political and legal contexts, such as the extent of political freedom and a popu-
lation’s access to the internet [40,107].

KE impacts and recommendations

KE impacts. Limited evaluation of the impact of KE activities was reported and where
impacts were described, they tended to be rooted in either participant or researcher perspec-
tives, but not formally measured through evaluative data collection methods. The relatively
small number of studies that did formally evaluate the impact of KE activities utilised a range
of data collection methods, including participant observation, interviews [48,70,75,78,79,83]
and surveys [42,77,81,82,84,96]. In addition, a number of studies of evidence access models of
KE reported output indicators which measured the reach of KE resources and activities (e.g.
number of subscribers, geographical spread of knowledge users), and less frequently, the satis-
faction with resources [26,40,49,57,58,60,63-65,109]. In one study, health departments
reported high levels of information dissemination, but targeted professionals reported much
lower receipt of the same information [42]. The researchers suggested this showed that profes-
sionals may find the information redundant since they receive or seek out the same informa-
tion from other trusted sources [42].

KE was reported to have contributed to improving intersectoral relationships, communica-
tion structures and understanding of roles and opportunities, as well as sharing of experiences,
thereby empowering organisations to more effectively prepare for and respond to crises
[41,44,48,70,83,96,97,103,112]. For example, one study described how the co-location of two
agencies led to improved information-sharing practices and the ability to identify risks utilis-
ing fewer resources [103]. Several studies also described how KE efforts improved connections
between different stakeholders within a system, including between academics and practition-
ers and local communities [58,85,112]. One study also reported trust reducing between organi-
sations as a consequence of KE [70]. One study reported that KE activities expanded action
beyond those immediately engaged in the KE activity; in this study, resources developed by a
community of practice influenced Canada’s strategic global health research priorities and the
community of practice was subsequently expanded internationally, thereby strengthening
research collaborations between the Global North and Global South [72].

At an organisational level, it was argued that KE led to lesson learning about crisis responses
(e.g. capabilities, technical and staffing issues) [96,97] and the improvement of flows of knowl-
edge within organisations [26,112]. This contributed to institutional changes in future pre-
paredness and response strategies [96,97]. In two studies, the implementation of KE activities
also extended opportunities for learning and training for students [72,95].

Access to evidence-based resources was reported to facilitate the widespread dissemination
of evidence and to inform the development of crisis responses [50,87,94,98]. In addition, rapid
and timely access to knowledge was reported to support more accurate and informed decision
making during immediate crisis responses [37,46,59,103]. Some studies reported that effective
sharing of evidence and data on emerging outbreaks, and accessing and applying relevant
knowledge led to intervention efforts which were able to curb the spread of infectious diseases
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[40,54,55,60]. Where KE concerned the sharing of data and intelligence, this was reported to
have improved efficiencies in data requests and built momentum for a data sharing agenda
[51,70], increased the use of information by professionals and decreased the amount of time
spent summarising data [45]. The sharing of knowledge also informed the development and
testing of KE models or tools which were reported to effectively combine scientific and local
knowledge [43,69,83], and be acceptable to users [36,108,109].

Within local communities, studies reported that KE led to the development of specific skill
and knowledge sets, such as the development of business skills that could be utilised within the
context of an on-going conflict [92], knowledge about how to respond to a crisis [81] or build-
ing construction skills and knowledge for post-disaster re-building, retrofitting or mitigation
[75,77,79,82]. However, two studies reported that while participants had higher levels of
knowledge about earthquakes and risk reduction, that this did not translate into skills for ret-
rofitting buildings to make them safer, or that residents largely continued to live in homes
unsafe in the event of future earthquakes where material resources were not available [82,84].
Another study highlighted that while an owner-driven approach to housing reconstruction
was associated with higher levels of satisfaction with respect to influencing building design,
participants perceived donor-driven housing reconstruction to be of higher quality and more
durable [77]. Several studies also underscored the importance of sharing and integrating lay
knowledge into crisis planning or directing a crisis response [53,72,76]; for example, one study
described how using information from micro-blogs enabled responders to rescue trapped
individuals following a typhoon when official reporting systems became overloaded [76].

Some authors reported that adopting a participatory approach that actively involved com-
munity members was key to ensuring programme sustainability and adaptability [68,78,83]. In
two studies, authors described this approach as a key reason for a shift in strategy away from
response to mitigation and adaptation approaches [68,83]. In another study, water manage-
ment structures that were participatory and inclusive of both technical and local knowledge
were more adaptive and responsive to water management crises [78]. However, the authors
note variability across different organisational structures, with some participation from mem-
bers of civil society waning during an immediate crisis response [78].

KE recommendations. The KE recommendations put forward in included studies ranged
from those that were project- and context-dependent to more general recommendations for
enhancing KE processes and outcomes. Authors recommended providing timely and relevant
data in order to facilitate effective crisis responses [45,51,64]. Technical recommendations for
KE included integrating clinical and data management systems, the use of web portals, infor-
mation technology and platforms to improve access to knowledge
[26,31,37,42,44,48,52,54,56,65,70,76,102,109,110,112]. Some authors underscored the need for
these systems to be curated and managed by knowledge brokers with relevant crisis expertise
[48,70,98,112], as well as be user-friendly and straight-forward, something that could be
achieved through the active involvement of end-users in the design and piloting of tools
[65,67,108]. In a similar vein, many authors recommended participatory or community
engagement approaches that incorporate and exchange knowledge from a range of stakehold-
ers to ensure knowledge generated and information-sharing practices address the needs of
end-users or local communities [43,49,65,69,71,72,74,77,81,85,113].

KE roles and systems were suggested to facilitate more active exchange by nurturing rela-
tionships and interactions within and across organisations, and amongst different actors and
sectors [26,31,41,43,54,70,76,97,102,112]. Authors suggested that incentives and appropriate
resources, governance and senior leadership commitment are needed to encourage data and
knowledge sharing [48,51,53,73,108,112]. To facilitate the exchange of knowledge, study
authors recommended strengthening both informal and formal networks for information
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sharing and the need for researchers and practitioners to better understand the context and
cultures in which KE occurs [31,33,41,42,48,71,73,92,102,113]. This was highlighted as particu-
larly important in resource-poor settings where capacity may be an issue [48,71]. Where
resources were developed, there was a need for training for those intended to use the resources
[103,108].

Some studies made specific recommendations to capture ‘lessons learned’ from previous
crises to inform future mitigation, preparedness and response efforts in a form of two-way KE
[73,102,110]. Other studies made recommendations for knowledge transfer that described
how researchers can better disseminate their work and suggested that results need to be action-
able and presented in such a manner that make them usable to non-technical stakeholders. In
addition, some authors recommended that researchers should carefully consider open access
publishing options to ensure evidence is available to those in middle- and low-income settings
[41,60,108,113]. Another recommendation was that grant proposals include KE as a specific
budget item, including both training for researchers in KE and funding of KE processes [61].

Finally, the need for organisations to be continually adaptive and innovative in their
approach to KE was also recommended, alongside the need to evaluate KE approaches to pro-
vide evidence about the impact of KE strategies on crisis preparedness and response
[26,48,68,74,81,90].

Discussion
Key findings and comparison with broader literature

This scoping review sought to identify and compare models and impacts of KE conducted in
different types of crisis settings. The majority of identified studies involved the exchange of
research evidence and data, as well as practitioner and policy knowledge. Approximately a
third of the studies involved the exchange of lay knowledge. In this body of literature, KE
efforts focused on the active exchange of knowledge, as well as efforts to improve the accessi-
bility of research evidence and data. While the identified studies were all relevant to the social
determinants of health, the majority did not explicitly discuss or analyse these determinants in
their findings or make explicit reference to health or health inequalities.

Most studies identified in the review were concerned with pandemic or environmental cri-
ses and therefore much of this section will compare knowledge exchange conducted within
these types of crises. Pandemic papers centred on a range of different types of outbreaks, with
many recent papers focusing on Covid-19 [44,46,49,50,52,57,58]. KE during environmental
crises was more commonly associated with specific events (e.g. an earthquake or water-related
emergency), rather than sustained crises such as climate change, global poverty and health
inequalities [72,78]. Our review identified fewer studies exploring KE during technical, terror-
related or humanitarian crises. This may partially reflect the relative infrequency of certain
types of crises but is unlikely to explain the limited number of humanitarian crises identified.
In comparison, a recent review on the use of research evidence for decision-making in crisis
zones in low- and middle-income settings similarly identified many studies of environmental
crises, but more conflict-related (humanitarian) crises than our searches [24]. Their review
also found fewer pandemic studies, which may suggest an evidence gap in pandemic-related
KE studies conducted in low- and middle-income countries.

We identified studies conducted across all crisis stages. Some studies allowed us to compare
how KE is conducted at different stages of a crisis enabling us to draw out possible differences
in the purpose of KE at these different stages. However, as will be discussed below, there were
limitations in the extent to which we were able to compare models of KE between crisis stages
and types.
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While the majority of pandemic studies reporting on KE did not explicitly address the social
determinants of health, the identified studies on KE during environmental crises provided evi-
dence that related directly to supporting action on social determinants. This was largely due to
the nature of these types of crises; for example, KE processes to support post-emergency hous-
ing reconstruction programmes featured strongly in the identified literature. KE within pan-
demic contexts largely focused on the immediate public health response to tackling outbreaks
in populations rather than clearly addressing social and economic consequences of the out-
break (e.g. social isolation, financial hardship). Moreover, across all types of crises, there was
little evidence of KE as part of longer-term recovery from the social and economic impacts of
crises. The only exception to this was an entrepreneurship programme developed to support
recovery from terror-related conflict in a sub-Saharan African setting [92].

Notable differences were observed in KE models particularly when environmental and pan-
demic crises were compared. KE during pandemics adopted a more linear flow of research evi-
dence, data and formalised knowledge to support policy and practice decision making. Where
exchange occurred, this mainly spanned organisational boundaries and networks as part of
official responses to outbreaks. It also sometimes involved interaction between researchers and
policy makers/professionals in an effort to address the research to practice ‘gap’ [116]. In con-
trast, KE during environmental crises often favoured more collaborative processes of knowl-
edge production. KE approaches during environmental crises were more likely to highlight the
need for a plurality of knowledge to understand and respond to a problem, including lived
experience of the public [117]. This finding may reflect differences in underlying epistemologi-
cal beliefs across disciplines which shape the nature of KE [118]. For example, a review by
Fazey and colleagues [18] identified that KE in health settings was largely driven by a more
positivist position involving a focus on the dissemination and translation of evidence com-
pared with KE in environmental settings which was more aligned with a relativist view that
emphasises the co-creation of knowledge.

As noted above, environmental crises were more likely to include lay knowledge as part of
the exchange. Another reason for this may concern the specific nature of environmental crises,
whereby, during the immediate response, community involvement is essential to support
emergency efforts [119]. During the recovery period of environmental crises, KE models were
sometimes more reflective of a one-way flow of knowledge instigated by organisations (often
NGOs or donors) to encourage the implementation of safer building construction pro-
grammes in communities [74]. Overall, however, there was recognition of the need for lay
knowledge to inform programmes which were perceived as historically insufficiently sensitive
to local context in the past [73,77].

In most pandemic studies we reviewed, lay knowledge was largely absent from the KE
model. Notably, this was not the case for studies of KE during the Ebola outbreak [53,55,61].
Indeed, anthropological literature on Ebola outbreaks in West Africa underscores the ways in
which the knowledge and response strategies of local populations have been adopted, repli-
cated, and scaled-up [120-122]. Richards describes how a ‘people’s science’ [121] grounded in
locally-developed practice in conjunction with the international response formed knowledge
co-production processes that were able to effectively reduce transmission of the virus [121].
Our findings also resonate with those of a review of community engagement in pandemic
responses, where community engagement strategies and practices were found to be less devel-
oped in higher income country settings, compared to low and middle-income contexts [123].
These findings suggest that cultural, economic, geographical and historical factors may play a
role in creating a culture of lay knowledge use in low income country contexts and would war-
rant further investigation.
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Writing in the context of climate change in 2010, Jasanoff has challenged the notion of
‘legitimate knowledge’ (i.e. science and evidence), calling for knowledge production and
exchange processes to involves ‘an immense variety of actors including the local and translocal’
[124 p.249]. This perspective also builds on Jasanoff’s (and others’) work that explores how the
failure of science to engage with local knowledge and experience has led to significant failings
in crisis responses in past decades [125]. Where KE was led by public health organisations, the
concept of legitimate knowledge continued to be perceived (albeit implicitly) as largely belong-
ing to the practitioner, policy maker and researcher. Notwithstanding this, there were some
exceptions that offer learning for public health, notably, a community of practice on climate
change and public health [72].

While we excluded studies that solely concerned a one-way mode of risk communication to
the public during a crisis, some of the included studies involved a discussion of risk alongside
formalised KE efforts. The studies we identified that reported on the involvement of local com-
munities as part of the crisis response, in particular, shed some light on how risk is communi-
cated to, and with, the public. In these studies, the community was not a ‘passive’ recipient of
knowledge, rather an active recipient, using and sharing knowledge to inform the rescue or
response efforts. Okada and Matsuda, writing about developing risk communication strategies
to improve preparedness for disasters make a similar point, arguing that during a crisis the
‘roles of risk experts are shared by citizens, nonprofit organizations and researchers in order to
deal with a problem with much uncertainty’ [126 p.640]. Covello and colleagues argue that
while risk communication should be a two-way, collaborative and interactive process between
experts and the public, that risk communication is often one-way and hindered by a lack of
trust and coordination [127]. Renn, writing about risk communication strategies argues simi-
larly that ‘stakeholder involvement and public participation in risk assessment and manage-
ment process help to improve the quality of decision making and [. . .] avoid damaging and
time-consuming confrontations later on in the decision-making process’ [128 p.91]. These
arguments echo findings from this review on trust, collaboration and the production and use
of lay knowledge. Taken together, this suggests further research might usefully compare these
theoretically overlapping bodies of literature.

With the exception of some aspects of crises (e.g. their emergency nature), many factors
influencing KE-such as the importance of organisational cultures supportive of KE-were not
unique to crisis settings although some factors were more evident at particular crisis stages.
This included, for example, the loss of institutional knowledge impacting on preparedness or
mitigation against future crises. Similar to other reviews of KE, factors influencing the use of
research evidence, including its timeliness and salience to decision making, were noted by
studies included in this review [24,129,130]. Nevertheless, these challenges are likely to be
amplified during crisis situations, for example, where compressed timescales affect the sources
of knowledge used to inform decision making or whether a lack of trust has an impact on the
extent to which vital information is shared between organisations or countries.

Strengths, limitations and challenges

The review focused on a broad range of conceptualisations of KE and types of knowledge. This
created challenges for synthesising such a disparate body of literature rooted in a range of con-
texts, including global, national, local, inter- and intra-organisational and community settings.
Nevertheless, this broad conceptualisation also allowed us to surface the ways in which a range
of different forms of knowledge are used during crises.

In order to conduct the review, we needed to operationalise the concepts relevant to our
research questions and place boundaries on the scope of the literature we reviewed. We utilised
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our research aims and perspective to make choices about the search terms and inclusion and
exclusion criteria. Other research teams might have chosen different boundaries, for example,
using different search terms that identified additional types of crises or those that incorporated
different types of evidence sources [131]. One challenge was operationalising a distinction
between risk communication and knowledge exchange, recognising that the two can overlap
substantially.

We identified a relatively small number of technical, terror-related and humanitarian crisis
studies. This is perhaps a limitation of our search strategy or may reflect a general gap in the
peer-reviewed evidence-base where many crisis responses are led by NGOs and findings may
not be published in academic journals.

In over half of the identified studies, KE processes were considered at more than one crisis
stage and authors did not necessarily discern if, how, or to what extent, the KE activities were
adapted to different stages. In addition, the term ‘response’ was often used in studies as an all-
encompassing term to refer to any stage of disaster management. This could make it challeng-
ing to disentangle KE at specific crisis stages. This blurring of categories may, of course, also
reflect the nature of crises themselves, which do not have a linear trajectory or fall neatly into
stages; the Covid-19 pandemic with its overlapping waves demonstrates this.

Conclusions: Implications for research and practice

This review highlights a number of lessons for future KE and research. First, the evidence on
KE during crises is predominately generated through descriptive case studies. We identified rel-
atively few studies which have undertaken robust evaluation of KE processes and their effective-
ness. There is, therefore, a need to develop robust methods for conducting and evaluating KE
during crises, given that such research presents a range of ethical and practice challenges [132].

Second and related, KE efforts need to be designed in a manner that appropriately reflects
the complexity inherent in crises, including their non-linear trajectories that are characterised
by uncertainty and unpredictability [26,83]. In crisis settings, decision making, including a cal-
culation about risks, uses a range of sources of knowledge that are created within a complex
social system of interactions among multiple stakeholders [133-135]. Such a framing suggests
there may be utility in explicitly applying a complex systems lens to KE in crisis settings. While
we identified a small number of studies that used systems approaches to understand and
deliver KE [35,55,83], these were in the minority. The adoption of a complex systems framing
and the utilisation of systems or complexity-informed methods to design and evaluate KE may
offer opportunities to utilise research methodologies that foreground the complex systems in
which crises occur, account for unpredictability and are adaptive to emergent findings [136-
138]. This approach could also be helpful in considering opportunities for more holistic
responses in designing KE processes to support future, overlapping crises, as well as the need
to develop long-term KE strategies that exist beyond immediate crisis responses.

Third, there was considerable variation in the extent that lived experience of communities
was valued and included as part of the KE, highlighting the need for testing and evaluation of
KE models that facilitate exchange between professionals, lay stakeholders and researchers at
all stages of crises. This holds particularly true for high-income countries.

Fourth, the relative lack of focus on KE as part of programmes to address living and work-
ing conditions indicates a need for a more upstream focus in planning broader recovery from
crises such as Covid-19, particularly given what is known about inequalities experienced by
different populations during and after crises.

Finally, given the increasingly multiple and overlapping nature of crises (e.g. climate
change, pandemics, flooding) recovery from the Covid-19 pandemic and other crisis will

PLOS ONE | https://doi.org/10.1371/journal.pone.0282080 February 24, 2023 31/39


https://doi.org/10.1371/journal.pone.0282080

PLOS ONE

Knowledge exchange in crisis settings

require a focus that goes beyond ‘returning to normal’ in order to address the ways in which
our public systems and environments shape the public’s health.

Supporting information

S1 Checklist. PRISMA checklist.
(DOCX)

S1 File. Example search strategy: Medline.
(DOCX)

Author Contributions

Conceptualization: Elizabeth McGill, Emma Halliday, Matthew Egan, Jennie Popay.
Data curation: Elizabeth McGill, Emma Halliday.

Formal analysis: Elizabeth McGill, Emma Halliday.

Funding acquisition: Matthew Egan, Jennie Popay.

Methodology: Elizabeth McGill, Emma Halliday, Matthew Egan, Jennie Popay.
Project administration: Elizabeth McGill, Emma Halliday.

Supervision: Emma Halliday, Matthew Egan.

Validation: Elizabeth McGill, Emma Halliday.

Visualization: Elizabeth McGill, Emma Halliday.

Writing - original draft: Elizabeth McGill, Emma Halliday.

Writing - review & editing: Elizabeth McGill, Emma Halliday, Matthew Egan, Jennie Popay.

References

1. World Health Organization. Closing the gap in a generation: health equity through action on the social
determinants of health—Final report of the commission on social determinants of health. Geneva:
World Health Organization, 2008 Contract No.: WHO/IER/CSDH/08.1.

2. BambraC, Riordan R, Ford J, Matthews F. The COVID-19 pandemic and health inequalities. J Epide-
miol Community Health. 2020; 74(11):964-8. https://doi.org/10.1136/jech-2020-214401 PMID:
32535550

3. Paavola J. Health impacts of climate change and health and social inequalities in the UK. Environmen-
tal Health. 2017; 16(1):113. https://doi.org/10.1186/s12940-017-0328-z PMID: 29219089

4. Fielding-Miller RK, Sundaram ME, Brouwer K. Social determinants of COVID-19 mortality at the
county level. PloS one. 2020; 15(10):e0240151. https://doi.org/10.1371/journal.pone.0240151 PMID:
33052932

5. Couch KA, Fairlie RW, Xu H. Early evidence of the impacts of COVID-19 on minority unemployment.
Journal of Public Economics. 2020; 192:104287. https://doi.org/10.1016/j.jpubeco.2020.104287
PMID: 32952224

6. Martin A, Markhvida M, Hallegatte S, Walsh B. Socio-Economic Impacts of COVID-19 on Household
Consumption and Poverty. Economics of Disasters and Climate Change. 2020; 4(3):453—79. https://
doi.org/10.1007/s41885-020-00070-3 PMID: 32838120

7. Lassailly-Jacob V, Peyraut M. Social and spatial inequality linked to flood-induced displacements in
Burkina Faso in 2009 and 2010. Environmental Migration and Social Inequality: Springer; 2016. p. 57—
72.

8. Peacock WG, Van Zandt S, Zhang Y, Highfield WE. Inequities in long-term housing recovery after
disasters. Journal of the American Planning Association. 2014; 80(4):356—71.

PLOS ONE | https://doi.org/10.1371/journal.pone.0282080 February 24, 2023 32/39


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0282080.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0282080.s002
https://doi.org/10.1136/jech-2020-214401
http://www.ncbi.nlm.nih.gov/pubmed/32535550
https://doi.org/10.1186/s12940-017-0328-z
http://www.ncbi.nlm.nih.gov/pubmed/29219089
https://doi.org/10.1371/journal.pone.0240151
http://www.ncbi.nlm.nih.gov/pubmed/33052932
https://doi.org/10.1016/j.jpubeco.2020.104287
http://www.ncbi.nlm.nih.gov/pubmed/32952224
https://doi.org/10.1007/s41885-020-00070-3
https://doi.org/10.1007/s41885-020-00070-3
http://www.ncbi.nlm.nih.gov/pubmed/32838120
https://doi.org/10.1371/journal.pone.0282080

PLOS ONE

Knowledge exchange in crisis settings

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.
29.

30.

31.

Rose DA, Murthy S, Brooks J, Bryant J. The evolution of public health emergency management as a
field of practice. American journal of public health. 2017; 107(S2):S126—-S33. https://doi.org/10.2105/
AJPH.2017.303947 PMID: 28892444

Wisner B, Adams J, World Health O. Environmental health in emergencies and disasters: a practical
guide / edited by Wisner B., Adams J. Geneva: World Health Organization; 2002.

Warfield C. The Disaster Management Cycle Kobe, Japan: The Global Development Research Cen-
ter; [cited 2021 Jan 11]. Available from: https://www.gdrc.org/uem/disasters/1-dm_cycle.html.

lacobucci G. Life expectancy gap between rich and poor in England widens. BMJ. 2019; 364:1492.
https://doi.org/10.1136/bm;.11492 PMID: 30923046

Garthwaite K, Smith KE, Bambra C, Pearce J. Desperately seeking reductions in health inequalities:
perspectives of UK researchers on past, present and future directions in health inequalities research.
Sociology of Health & lliness. 2016; 38(3):459-78. https://doi.org/10.1111/1467-9566.12374 PMID:
27358991

Buck D. London: The Kings Fund. 2017. [cited 2021]. Available from: https://www.kingsfund.org.uk/
blog/2017/07/local-government-public-health-budgets-2017-18.

Hastings A, Bailey N, Bramley G, Gannnon M, Watkins D. The cost of the cuts: the impact on local
government and poorer communities. York: Joseph Rowntree Foundation, 2015.

lacobucci G. Public health—the frontline cuts begin. BMJ. 2016;352(i272). https://doi.org/10.1136/
bmj.i272 PMID: 26791557

Greenhalgh T, Wieringa S. Is it time to drop the ‘knowledge translation’metaphor? A critical literature
review. Journal of the Royal Society of Medicine. 2011; 104(12):501-9. https://doi.org/10.1258/jrsm.
2011.110285 PMID: 22179293

Fazey |, Bunse L, Msika J, Pinke M, Preedy K, Evely AC, et al. Evaluating knowledge exchange in
interdisciplinary and multi-stakeholder research. Global Environmental Change. 2014; 25:204—20.
https://doi.org/10.1016/j.gloenvcha.2013.12.012

Brownson RC, Fielding JE, Maylahn CM. Evidence-based public health: a fundamental concept for
public health practice. Annual review of public health. 2009; 30(1):175-201. https://doi.org/10.1146/
annurev.publhealth.031308.100134 PMID: 19296775

Kneale D, Rojas-Garcia A, Raine R, Thomas J. The use of evidence in English local public health deci-
sion-making: a systematic scoping review. Implementation Science. 2017; 12(1):53. https://doi.org/10.
1186/s13012-017-0577-9 PMID: 28427465

Popay J, Williams G. Public health research and lay knowledge. Social science & medicine. 1996; 42
(5):759-68. https://doi.org/10.1016/0277-9536(95)00341-x PMID: 8685744

Popay J, Williams G, Thomas C, Gatrell T. Theorising inequalities in health: the place of lay knowl-
edge. Sociology of health & iliness. 1998; 20(5):619—44.

Garthwaite K, Bambra C. “How the other half live”: Lay perspectives on health inequalities in an age of
austerity. Social Science & Medicine. 2017; 187:268-75.

Khalid AF, Lavis JN, El-Jardali F, Vanstone M. Supporting the use of research evidence in decision-
making in crisis zones in low-and middle-income countries: a critical interpretive synthesis. Health
Research Policy and Systems. 2020; 18(21):1-12. https://doi.org/10.1186/s12961-020-0530-2 PMID:
32070370

Kayabu B, Clarke M. The use of systematic reviews and other research evidence in disasters and
related areas: preliminary report of a needs assessment survey. PLoS currents. 2013; 5. https://doi.
org/10.1371/currents.dis.ed42382881b3bf79478ad503be4693ea PMID: 23378935

Bolisani E, Damiani F. Knowledge management in complex environments: the UN peacekeeping.
Measuring Business Excellence. 2010; 14(4):76—84. https://doi.org/10.1108/13683041011093776

Arksey H, O’Malley L. Scoping studies: towards a methodological framework. International journal of
social research methodology. 2005; 8(1):19-32.

The EndNote Team. EndNote. EndNote 20 ed. Philadelphia, PA: Clarivate; 2013.

Veritas Health Innovation. Covidence systematic review software. Melbourne, Australia. Available at:
www.covidence.org.

Glik DC. Risk communication for public health emergencies. Annual review of public health. 2007;
28:33. https://doi.org/10.1146/annurev.publhealth.28.021406.144123 PMID: 17222081

Adini B, Singer SR, Ringel R, Dickmann P. Earlier detection of public health risks—Health policy les-
sons for better compliance with the International Health Regulations (IHR 2005): Insights from low-,
mid-and high-income countries. Health Policy. 2019; 123(10):941-6. https://doi.org/10.1016/j.
healthpol.2019.06.007 PMID: 31288952

PLOS ONE | https://doi.org/10.1371/journal.pone.0282080 February 24, 2023 33/39


https://doi.org/10.2105/AJPH.2017.303947
https://doi.org/10.2105/AJPH.2017.303947
http://www.ncbi.nlm.nih.gov/pubmed/28892444
https://www.gdrc.org/uem/disasters/1-dm_cycle.html
https://doi.org/10.1136/bmj.l1492
http://www.ncbi.nlm.nih.gov/pubmed/30923046
https://doi.org/10.1111/1467-9566.12374
http://www.ncbi.nlm.nih.gov/pubmed/27358991
https://www.kingsfund.org.uk/blog/2017/07/local-government-public-health-budgets-2017-18
https://www.kingsfund.org.uk/blog/2017/07/local-government-public-health-budgets-2017-18
https://doi.org/10.1136/bmj.i272
https://doi.org/10.1136/bmj.i272
http://www.ncbi.nlm.nih.gov/pubmed/26791557
https://doi.org/10.1258/jrsm.2011.110285
https://doi.org/10.1258/jrsm.2011.110285
http://www.ncbi.nlm.nih.gov/pubmed/22179293
https://doi.org/10.1016/j.gloenvcha.2013.12.012
https://doi.org/10.1146/annurev.publhealth.031308.100134
https://doi.org/10.1146/annurev.publhealth.031308.100134
http://www.ncbi.nlm.nih.gov/pubmed/19296775
https://doi.org/10.1186/s13012-017-0577-9
https://doi.org/10.1186/s13012-017-0577-9
http://www.ncbi.nlm.nih.gov/pubmed/28427465
https://doi.org/10.1016/0277-9536%2895%2900341-x
http://www.ncbi.nlm.nih.gov/pubmed/8685744
https://doi.org/10.1186/s12961-020-0530-2
http://www.ncbi.nlm.nih.gov/pubmed/32070370
https://doi.org/10.1371/currents.dis.ed42382881b3bf79478ad503be4693ea
https://doi.org/10.1371/currents.dis.ed42382881b3bf79478ad503be4693ea
http://www.ncbi.nlm.nih.gov/pubmed/23378935
https://doi.org/10.1108/13683041011093776
http://www.covidence.org
https://doi.org/10.1146/annurev.publhealth.28.021406.144123
http://www.ncbi.nlm.nih.gov/pubmed/17222081
https://doi.org/10.1016/j.healthpol.2019.06.007
https://doi.org/10.1016/j.healthpol.2019.06.007
http://www.ncbi.nlm.nih.gov/pubmed/31288952
https://doi.org/10.1371/journal.pone.0282080

PLOS ONE

Knowledge exchange in crisis settings

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Akselrod H, Mercon M, Kirkeby Risoe P, Schlegelmilch J, McGovern J, Bogucki S. Creating a process
for incorporating epidemiological modelling into outbreak management decisions. Journal of business
continuity & emergency planning. 2012; 6(1):68—83. PMID: 22948107

Ammirato S, Linzalone R, Felicetti AM. Knowledge management in pandemics. A critical literature
review. Knowledge Management Research & Practice. 2020;Ahead of print:1—12. https://doi.org/10.
1080/14778238.2020.1801364

Baker MG, Forsyth AM. The new International Health Regulations: a revolutionary change in global
health security. New Zealand Medical Journal 2007; 120(1267):1-8. PMID: 18157198

Bdeir F, Crawford JW, Hossain L. Informal networks in disaster medicine. Disaster medicine and pub-
lic health preparedness. 2017; 11(3):343-54. https://doi.org/10.1017/dmp.2016.142 PMID: 27927254

Boyd T, Savel T, Kesarinath G, Lee B, Stinn J, editors. The use of public health grid technology in the
United States centers for disease control and prevention HIN1 pandemic response. 2010 IEEE 24th
International Conference on Advanced Information Networking and Applications Workshops; 2010:
IEEE.

Briand S, Mounts A, Chamberland M. Challenges of global surveillance during an influenza pandemic.
Public Health. 2011; 125(5):247-56. https://doi.org/10.1016/j.puhe.2010.12.007 PMID: 21524774

Brookes V, Hernandez-Jover M, Black P, Ward M. Preparedness for emerging infectious diseases:
pathways from anticipation to action. Epidemiology & Infection. 2015; 143(10):2043-58. https://doi.
org/10.1017/S095026881400315X PMID: 25500338

Caceres P, Awada L, Barboza P, Lopez-Gatell H, Tizzani P. The World Organisation for Animal Health
and the World Health Organization: intergovernmental disease information and reporting systems and
their role in early warning. Revue scientifique et technique (International Office of Epizootics). 2017;
36(2):539-48. https://doi.org/10.20506/rst.36.2.2672 PMID: 30152465

Carrion M, Madoff LC. ProMED-mail: 22 years of digital surveillance of emerging infectious diseases.
International health. 2017; 9(3):177-83. https://doi.org/10.1093/inthealth/ihx014 PMID: 28582558

Colf LA, Brothers R, Murata CE. A Role for Science in Responding to Health Crises. Health security.
2016; 14(4):272-9. https://doi.org/10.1089/hs.2016.0001 PMID: 27482881

Dearinger AT, Howard A, Ingram R, Wilding S, Scutchfield D, Pearce KA, et al. Communication efforts
among local health departments and health care professionals during the 2009 H1N1 outbreak. Jour-
nal of Public Health Management and Practice. 2011; 17(1):45-51. https://doi.org/10.1097/PHH.
0b013e3181f54110 PMID: 21135660

Driedger S, Cooper E, Moghadas S. Developing model-based public health policy through knowledge
translation: the need for a ‘Communities of Practice’. Public Health. 2014; 128(6):561-7.

El-Jardali F, Bou-Karroum L, Fadlallah R. Amplifying the role of knowledge translation platforms in the
COVID-19 pandemic response. Health Research Policy and Systems. 2020; 18(58):1—7. https://doi.
org/10.1186/s12961-020-00576-y PMID: 32493339

Fangman MT, Samoff E, DiBiase L, MacDonald PD, Waller AE. Routine dissemination of summary
syndromic surveillance data leads to greater usage at local health departments in North Carolina.
Journal of Public Health and Epidemiology. 2015; 7(1):1-5.

Kabad JF, Noal DdS, Passos MFD, Melo BD, Pereira DR, Serpeloni F, et al. The experience with vol-
unteer and collaborative work in mental health and psychosocial care during the COVID-19 pandemic.
Cadernos de Saude Publica. 2020; 36:e00132120.

Khan AS, Fleischauer A, Casani J, Groseclose SL. The next public health revolution: public health
information fusion and social networks. American journal of public health. 2010; 100(7):1237—42.
https://doi.org/10.2105/AJPH.2009.180489 PMID: 20530760

Liverani M, Teng S, Le MS, Coker R. Sharing public health data and information across borders: les-
sons from Southeast Asia. Globalization and health. 2018; 14(1):1-12.

Maddox TM, Grapsa J. Developing Credible Knowledge During the COVID-19 Pandemic: Experi-
ences With JACC: Case Reports and the ACC COVID-19 Hub. J Am Coll Cardiol Case Rep 2020; 2
(9):1433-5. https://doi.org/10.1016/j.jaccas.2020.06.015 PMID: 32835291

Majumder MS, Mandl KD. Early in the epidemic: impact of preprints on global discourse about COVID-
19 transmissibility. Lancet Global Health. 2020; 8(5):e627-e30. https://doi.org/10.1016/S2214-109X
(20)30113-3 PMID: 32220289

Modjarrad K, Moorthy VS, Millett P, Gsell P-S, Roth C, Kieny M-P. Developing global norms for sharing
data and results during public health emergencies. PLoS Medicine. 2016; 13(1):e1001935. hitps://doi.
org/10.1371/journal.pmed.1001935 PMID: 26731342

Moore JH, Barnett |, Boland MR, Chen Y, Demiris G, Gonzalez-Hernandez G, et al. Ideas for how
informaticians can get involved with COVID-19 research. BioData Mining. 2020; 13(3). https://doi.org/
10.1186/s13040-020-00213-y PMID: 32419848

PLOS ONE | https://doi.org/10.1371/journal.pone.0282080 February 24, 2023 34/39


http://www.ncbi.nlm.nih.gov/pubmed/22948107
https://doi.org/10.1080/14778238.2020.1801364
https://doi.org/10.1080/14778238.2020.1801364
http://www.ncbi.nlm.nih.gov/pubmed/18157198
https://doi.org/10.1017/dmp.2016.142
http://www.ncbi.nlm.nih.gov/pubmed/27927254
https://doi.org/10.1016/j.puhe.2010.12.007
http://www.ncbi.nlm.nih.gov/pubmed/21524774
https://doi.org/10.1017/S095026881400315X
https://doi.org/10.1017/S095026881400315X
http://www.ncbi.nlm.nih.gov/pubmed/25500338
https://doi.org/10.20506/rst.36.2.2672
http://www.ncbi.nlm.nih.gov/pubmed/30152465
https://doi.org/10.1093/inthealth/ihx014
http://www.ncbi.nlm.nih.gov/pubmed/28582558
https://doi.org/10.1089/hs.2016.0001
http://www.ncbi.nlm.nih.gov/pubmed/27482881
https://doi.org/10.1097/PHH.0b013e3181f54110
https://doi.org/10.1097/PHH.0b013e3181f54110
http://www.ncbi.nlm.nih.gov/pubmed/21135660
https://doi.org/10.1186/s12961-020-00576-y
https://doi.org/10.1186/s12961-020-00576-y
http://www.ncbi.nlm.nih.gov/pubmed/32493339
https://doi.org/10.2105/AJPH.2009.180489
http://www.ncbi.nlm.nih.gov/pubmed/20530760
https://doi.org/10.1016/j.jaccas.2020.06.015
http://www.ncbi.nlm.nih.gov/pubmed/32835291
https://doi.org/10.1016/S2214-109X%2820%2930113-3
https://doi.org/10.1016/S2214-109X%2820%2930113-3
http://www.ncbi.nlm.nih.gov/pubmed/32220289
https://doi.org/10.1371/journal.pmed.1001935
https://doi.org/10.1371/journal.pmed.1001935
http://www.ncbi.nlm.nih.gov/pubmed/26731342
https://doi.org/10.1186/s13040-020-00213-y
https://doi.org/10.1186/s13040-020-00213-y
http://www.ncbi.nlm.nih.gov/pubmed/32419848
https://doi.org/10.1371/journal.pone.0282080

PLOS ONE

Knowledge exchange in crisis settings

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Nabyonga-Orem J, Gebrikidane M, Mwisongo A. Assessing policy dialogues and the role of context:
Liberian case study before and during the Ebola outbreak. BMC health services research. 2016; 16
(Supplement 4):219. https://doi.org/10.1186/s12913-016-1454-y PMID: 27454117

Omange RW, Ocholla AO, Kwallah AO, Kageha SN, Mwangi J, Cherutich RK, et al. Meeting report:
Unesco-merck africa research summit 2015- accelerating access and sustaining innovation ‘from
Africa for Africa. African Journal of Infectious Diseases. 2017; 11(1):26—43. https://doi.org/10.4314/
ajid.v11i1.4537 PMID: 28337491

Powell JH, Mustafee N, Brown CS. The role of knowledge in system risk identification and assess-
ment: The 2014 Ebola outbreak. Journal of the Operational Research Society. 2018; 69(8):1286-308.
https://doi.org/10.1080/01605682.2017.1392404 WOS:000435333300008.

Quinn C, Poirot E, Sanders Kim A, Viswanath AL, Patel SN, Abramson DM, et al. Variations in Health-
care Provider Use of Public Health and Other Information Sources by Provider Type and Practice Set-
ting During New York City’s Response to the Emerging Threat of Zika Virus Disease, 2016. Health
security. 2018; 16(4):252—61. https://doi.org/10.1089/hs.2018.0026 PMID: 30133373

Sakusic A, Markotic D, Dong Y, Festic E, Krajinovic V, Sustic A, et al. Rapid, multimodal, critical care
knowledge-sharing platform for COVID-19 pandemics. Bosnian Journal of Basic Medical Sciences.
2020; 29. https://doi.org/10.17305/bjbms.2020.4934 PMID: 33128869

Sen R, Featherstone B, Gupta A, Kerr C, Maclntyre G, Quinn-Aziz A. Reflections on social work 2020
under Covid-19 online magazine. Social Work Education. 2020; 39(8):1116—-26. https://doi.org/10.
1080/02615479.2020.1823364

Shapiro JS, Genes N, Kuperman G, Chason K, Richardson LD, Goldberg W, et al. Health Information
Exchange, Biosurveillance Efforts, and Emergency Department Crowding During the Spring 2009
H1N1 Outbreak in New York City. Annals of Emergency Medicine. 2010; 55(3):274-9. https://doi.org/
10.1016/j.annemergmed.2009.11.026 PMID: 20079955.

Smith E, Haustein S, Mongeon P, Shu F, Ridde V, Lariviere V. Knowledge sharing in global health
research—the impact, uptake and cost of open access to scholarly literature. Health Research Policy
and Systems. 2017; 15(73). https://doi.org/10.1186/s12961-017-0235-3 PMID: 28851401

Spagnolo J, Gautier L, Champagne F, Leduc N, Melki W, N'Guessan K, et al. Reflecting on knowledge
translation strategies from global health research projects in Tunisia and the Republic of Cote d’'Ivoire.
International Journal of Public Health. 2020. https://doi.org/10.1007/s00038-020-01502-3 PMID:
33068122

Taylor MV, Stephenson PL. Influenza A (H1N1) virus (swine influenza): a webliography. Journal of
Consumer Health on the Internet. 2009; 13(4):374-85.

Utunen H, Ndiaye N, Zhao U, George R, Attias M, Gamhewage G. Serving health emergency
responders through online learning—Findings from OpenWho’s global user metrics. 2020. p. 1387-8.

Utunen H, Christen P, Gamhewage GM, Zhao U, Attias M. Knowledge transfer for Ebola outbreak—
Production and use of OpenWHO.org online learning resources. 14th International Conference on
Wireless and Mobile Computing, Networking and Communications (WiMob). 2018;[?]:20-7. https://
doi.org/10.1109/WiMOB.2018.8589129

Valaitis RK, Akhtar-Danesh N, Kealey CM, Brunetti GM, Thomas H. A Severe Acute Respiratory Syn-
drome extranet: Supporting local communication and information dissemination. BMC Medical Infor-
matics and Decision Making. 2005; 5 (no pagination). https://doi.org/10.1186/1472-6947-5-17 PMID:
15967040.

Zhang ZZ, Gonzalez MC, Morse SS, Venkatasubramanian V. Knowledge Management Framework
for Emerging Infectious Diseases Preparedness and Response: Design and Development of Public
Health Document Ontology. Jmir Research Protocols. 2017; 6(10). https://doi.org/10.2196/resprot.
7904 WOS:000415971000022. PMID: 29021130

Alexander M, Viavattene C, Faulkner H, Priest S. Translating the complexities of flood risk science
using KEEPER-a knowledge exchange exploratory tool for professionals in emergency response.
Journal of Flood Risk Management. 2014; 7(3):205—16.

Anderson M, Holcombe L, Williams D. Reducing landslide risk in areas of unplanned housing in the
Caribbean—a Government-Community partnership model. Journal of International Development.
2007; 19(2):205—-21. https://doi.org/10.1002/jid.1336

Ballé-Béganton J, Bailly D, Lample M, Mongruel R, Prou J, Réthoret H, et al. Building an integrated
model for freshwater allocation with local managers in a coastal area. International Congress on Envi-
ronmental Modelling and Software 2012;291:[no pagination[].

Blake D, Stevenson J, Wotherspoon L, Ivory V, Trotter M. The role of data and information exchanges
in transport system disaster recovery: A New Zealand case study. International journal of disaster risk
reduction. 2019; 39:101124.

PLOS ONE | https://doi.org/10.1371/journal.pone.0282080 February 24, 2023 35/39


https://doi.org/10.1186/s12913-016-1454-y
http://www.ncbi.nlm.nih.gov/pubmed/27454117
https://doi.org/10.4314/ajid.v11i1.4537
https://doi.org/10.4314/ajid.v11i1.4537
http://www.ncbi.nlm.nih.gov/pubmed/28337491
https://doi.org/10.1080/01605682.2017.1392404
https://doi.org/10.1089/hs.2018.0026
http://www.ncbi.nlm.nih.gov/pubmed/30133373
https://doi.org/10.17305/bjbms.2020.4934
http://www.ncbi.nlm.nih.gov/pubmed/33128869
https://doi.org/10.1080/02615479.2020.1823364
https://doi.org/10.1080/02615479.2020.1823364
https://doi.org/10.1016/j.annemergmed.2009.11.026
https://doi.org/10.1016/j.annemergmed.2009.11.026
http://www.ncbi.nlm.nih.gov/pubmed/20079955
https://doi.org/10.1186/s12961-017-0235-3
http://www.ncbi.nlm.nih.gov/pubmed/28851401
https://doi.org/10.1007/s00038-020-01502-3
http://www.ncbi.nlm.nih.gov/pubmed/33068122
http://OpenWHO.org
https://doi.org/10.1109/WiMOB.2018.8589129
https://doi.org/10.1109/WiMOB.2018.8589129
https://doi.org/10.1186/1472-6947-5-17
http://www.ncbi.nlm.nih.gov/pubmed/15967040
https://doi.org/10.2196/resprot.7904
https://doi.org/10.2196/resprot.7904
http://www.ncbi.nlm.nih.gov/pubmed/29021130
https://doi.org/10.1002/jid.1336
https://doi.org/10.1371/journal.pone.0282080

PLOS ONE

Knowledge exchange in crisis settings

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Crane O, Balen J, Devkota B, Ghimire S, Rushton S. Use of information and communication technolo-
gies in the formal and informal health system responses to the 2015 Nepal earthquakes. Health policy
and planning. 2017; 32(suppl_3):iii48iii58. https://doi.org/10.1093/heapol/czx115 PMID: 29149316

El Amiri N, Abernethy P, Spence N, Zakus D, Kara T-A, Schuster-Wallace C. Community of practice:
an effective mechanism to strengthen capacity in climate change and health. Canadian Journal of
Public Health. 2020; 111(6):862-8. https://doi.org/10.17269/s41997-020-00400-8 PMID: 32970294

Hayles CS. An examination of decision making in post disaster housing reconstruction. International
Journal of Disaster Resilience in the Built Environment. 2010; 1(1):103—22. https://doi.org/10.1108/
17595901011026508

Hendriks E, Opdyke A. Knowledge adoption in post-disaster housing self-recovery. Disaster Preven-
tion and Management: An International Journal. 2020; 29(6):849—64. https://doi.org/10.1108/DPM-01-
2020-0025

Hidayat B, Afif Z. Knowledge transfer to builders in post-disaster housing reconstruction in West-
Sumatra of Indonesia. AIP Conference Proceedings. 2017; 1903(1):110004. https://doi.org/10.1063/
1.5011630

Huang C-M, Chan E, Hyder AA. Web 2.0 and Internet social networking: a new tool for disaster man-
agement? Lessons from Taiwan. BMC Medical Informatics and Decision-making. 2010; 10(1):1-5.
https://doi.org/10.1186/1472-6947-10-57 PMID: 20925944

Ingirige M, Haigh R, Malalgoda C, Palliyaguru RS. Exploring good practice knowledge transfer related
to post tsunami housing re-construction in Sri Lanka. Journal of construction in developing countries.
2008; 13(2):21-42.

Lemos MC, Puga BP, Formiga-Johnsson RM, Seigerman CK. Building on adaptive capacity to
extreme events in Brazil: water reform, participation, and climate information across four river basins.
Regional Environmental Change. 2020; 20(53):1-13. https://doi.org/10.1007/s10113-020-01636-3

Nakano G, Suwa S, Gautama A, Yamori K. Long-term evaluation of proactive attitudes toward disaster
education in Nepal. International Journal of Disaster Risk Reduction. 2020; 50:101866. https://doi.org/
10.1016/j.ijdrr.2020.101866

Nakatani Y, Suda K, Senda K, Suzuki Y, leee. Three examples of disaster damage mitigation from the
viewpoint of information. SICE-ICASE International Joint Conference. 2006:949-54. https://doi.org/
10.1109/SICE.2006.315650 WOS:000246237605104.

Oktari RS, Shiwaku K, Munadi K, Syamsidik, Shaw R. A conceptual model of a school-community col-
laborative network in enhancing coastal community resilience in Banda Aceh, Indonesia. International
Journal of Disaster Risk Reduction. 2015; 12:300-10. https://doi.org/10.1016/j.ijdrr.2015.02.006

Powell PJ. Post-disaster reconstruction: A current analysis of Gujarat’s response after the 2001 earth-
quake. Environmental Hazards. 2011; 10(3):279-92. https://doi.org/10.1080/17477891.2011.597839

Reyers B, Nel JL, O’Farrell PJ, Sitas N, Nel DC. Navigating complexity through knowledge co-produc-
tion: Mainstreaming ecosystem services into disaster risk reduction. Proceedings of the National
Academy of Sciences of the United States of America. 2015; 112(24):7362-8. https://doi.org/10.1073/
pnas.1414374112 PMID: 26082541

Shrestha HD, Subedi J, Yatabe R, Bhandary NP. The impact of retrofitting work on awareness raising
and knowledge transfer in Aceh Province, Indonesia. International Journal of Disaster Risk Science.
2013; 4(4):182-9. https://doi.org/10.1007/s13753-013-0019-5

Simich L, Andermann L, Rummens JA, Lo T. Post-disaster mental distress relief: Health promotion
and knowledge exchange in partnership with a refugee diaspora community. Refuge. 2008; 25(1):44—
54,

Thanurjan R, Seneviratne LDIP. The role of knowledge management in post-disaster housing recon-
struction. Disaster Prevention and Management: An International Journal. 2009; 18(1):66—77. https://
doi.org/10.1108/09653560910938556

Wistow J, Curtis S, Bone A. Implementing extreme weather event advice and guidance in English pub-
lic health systems. Journal of Public Health. 2017; 39(3):498-505. https://doi.org/10.1093/pubmed/
fdw094 PMID: 27694348

Yahya HB, Ahmad MN, Mohamad R. Towards an essential knowledge transfer process model in the
flood management domain. ARPN Journal of Engineering and Applied Sciences. 2015; 10(3):1457—
61.

Codijia P, Volege M, Le MT, Donnelly A, Sesay FF, Senesie JV, et al. Enhancing infant and young
child feeding in emergency preparedness and response in East Africa: capacity mapping in Kenya,
Somalia and South Sudan. Field Exchange 2018; 57:35.

PLOS ONE | https://doi.org/10.1371/journal.pone.0282080 February 24, 2023 36/39


https://doi.org/10.1093/heapol/czx115
http://www.ncbi.nlm.nih.gov/pubmed/29149316
https://doi.org/10.17269/s41997-020-00400-8
http://www.ncbi.nlm.nih.gov/pubmed/32970294
https://doi.org/10.1108/17595901011026508
https://doi.org/10.1108/17595901011026508
https://doi.org/10.1108/DPM-01-2020-0025
https://doi.org/10.1108/DPM-01-2020-0025
https://doi.org/10.1063/1.5011630
https://doi.org/10.1063/1.5011630
https://doi.org/10.1186/1472-6947-10-57
http://www.ncbi.nlm.nih.gov/pubmed/20925944
https://doi.org/10.1007/s10113-020-01636-3
https://doi.org/10.1016/j.ijdrr.2020.101866
https://doi.org/10.1016/j.ijdrr.2020.101866
https://doi.org/10.1109/SICE.2006.315650
https://doi.org/10.1109/SICE.2006.315650
https://doi.org/10.1016/j.ijdrr.2015.02.006
https://doi.org/10.1080/17477891.2011.597839
https://doi.org/10.1073/pnas.1414374112
https://doi.org/10.1073/pnas.1414374112
http://www.ncbi.nlm.nih.gov/pubmed/26082541
https://doi.org/10.1007/s13753-013-0019-5
https://doi.org/10.1108/09653560910938556
https://doi.org/10.1108/09653560910938556
https://doi.org/10.1093/pubmed/fdw094
https://doi.org/10.1093/pubmed/fdw094
http://www.ncbi.nlm.nih.gov/pubmed/27694348
https://doi.org/10.1371/journal.pone.0282080

PLOS ONE

Knowledge exchange in crisis settings

90.

91.

92,

93.

94,

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

lonita AD, Olteanu A, Pietraru R. Knowledge-based Education and Awareness about the Radiological
and Nuclear Hazards. Proceedings of the 11th International Joint Conference on Knowledge Discov-
ery, Knowledge Engineering and Knowledge Management (IC3K 2019). 2019;[?]:154—63.

Raskob W, Schneider T, Gering F, Charron S, Zhelezniak M, Andronopoulos S, et al. PREPARE: inno-
vative integrated tools and platforms for radiological emergency preparedness and post-accident
response in Europe. Radiation protection dosimetry. 2015; 164(1-2):170—4. https://doi.org/10.1093/
rpd/ncu279 PMID: 25227442

Anosike P. Entrepreneurship education knowledge transfer in a conflict Sub-Saharan African context.
Journal of Small Business and Enterprise Development. 2018; 25(4):591-608. https://doi.org/10.
1108/JSBED-01-2017-0001

Ferguson NE, Steele L, Crawford CY, Huebner NL, Fonseka JC, Bonander JC, et al. Bioterrorism web
site resources for infectious disease clinicians and epidemiologists. Clinical Infectious Diseases. 2003;
36(11):1458-73. https://doi.org/10.1086/374560 PMID: 12766842

Allen C. A resource for those preparing for and responding to natural disasters, humanitarian crises,
and major healthcare emergencies. Journal of evidence-based medicine. 2014; 7(4):234-7. https:/
doi.org/10.1111/jebm.12127 PMID: 25586451

Benis A, Notea A, Barkan R. Risk and Disaster Management: From planning and expertise to smart,
intelligent, and adaptive systems. European Federation for Medical Informatics. 2018;[?]:286—90.
PMID: 29677968

Biddinger PD, Savoia E, Massin-Short SB, Preston J, Stoto MA. Public health emergency prepared-
ness exercises: lessons learned. Public Health Reports. 2010; 125(5_suppl):100-6. https://doi.org/10.
1177/00333549101250S514 PMID: 21133066

Borell J, Eriksson K. Improving emergency response capability: an approach for strengthening learn-
ing from emergency response evaluations. International Journal of Emergency Management. 2008; 5
(3-4):324-37.

Brun d. What is the evidence around knowledge and library service provision and knowledge manage-
ment to support global health, and disaster and emergency preparedness? London: Public Health
England, 2017.

Canos JH, Penades MC, Solis C, Borges MR, Llavador M. Using spatial hypertext to visualize com-
posite knowledge in emergency responses. Proceedings of the 7th International SCRAM 2010;[?]:[?].

Carroll Y1, Rashid FA, Falk H, Howley MM. Examples of applied public health through the work of the
Epidemic Intelligence Service officers at CDC’s National Center for Environmental Health: 2006—
2015. Public health reviews. 2017; 38(1):1-10. https://doi.org/10.1186/s40985-017-0051-x PMID:
28890593

Cheng M-Y, Wu Y-W. Data exchange platform for bridge disaster prevention using intelligent agent.
Proceedings of the 23rd ISARC. 2006;[?]:321-6.

Généreux M, Lafontaine M, Eykelbosh A. From science to policy and practice: A critical assessment of
knowledge management before, during, and after environmental public health disasters. International
journal of environmental research and public health. 2019; 16(4):587. https://doi.org/10.3390/
ijerph16040587 PMID: 30781625

Lenart B, Albanese J, Halstead W, Schlegelmilch J, Paturas J. Integrating public health and medical
intelligence gathering into homeland security fusion centres. Journal of business continuity & emer-
gency planning. 2013; 6(2):174-9.

Tatham P, Altay N, Lu Q, Goh M, De Souza R. Learning mechanisms for humanitarian logistics. Jour-
nal of Humanitarian Logistics and Supply Chain Management. 2013; 3(2):149-60. https://doi.org/10.
1108/JHLSCM-10-2012-0031

Mellon D. Evaluating Evidence Aid as a complex, multicomponent knowledge translation intervention.
Journal of evidence-based medicine. 2015; 8(1):25-30. https://doi.org/10.1111/jebm.12135 PMID:
25594582

Modigell I, Khara T. Global technical assistance mechanism for nutrition (GTAM): the story so far.
Field Exchange Emergency Nutrition Network ENN. 2019; 61:48-51.

Pathirage C, Seneviratne K, Amaratunga D, Haigh R. Managing disaster knowledge: Identification of
knowledge factors and challenges. International Journal of Disaster Resilience in the Built Environ-
ment. 2012; 3(3):237-52. https://doi.org/10.1108/17595901211263620

Qari SH, Leinhos MR, Thomas TN, Carbone EG. Overview of the translation, dissemination, and
implementation of public health preparedness and response research and training initiative. (Special
Issue: Translation, dissemination, and implementation of public health preparedness research and
training). American Journal of Public Health. 2018; 108(S5):S355-S62.

PLOS ONE | https://doi.org/10.1371/journal.pone.0282080 February 24, 2023 37/39


https://doi.org/10.1093/rpd/ncu279
https://doi.org/10.1093/rpd/ncu279
http://www.ncbi.nlm.nih.gov/pubmed/25227442
https://doi.org/10.1108/JSBED-01-2017-0001
https://doi.org/10.1108/JSBED-01-2017-0001
https://doi.org/10.1086/374560
http://www.ncbi.nlm.nih.gov/pubmed/12766842
https://doi.org/10.1111/jebm.12127
https://doi.org/10.1111/jebm.12127
http://www.ncbi.nlm.nih.gov/pubmed/25586451
http://www.ncbi.nlm.nih.gov/pubmed/29677968
https://doi.org/10.1177/00333549101250S514
https://doi.org/10.1177/00333549101250S514
http://www.ncbi.nlm.nih.gov/pubmed/21133066
https://doi.org/10.1186/s40985-017-0051-x
http://www.ncbi.nlm.nih.gov/pubmed/28890593
https://doi.org/10.3390/ijerph16040587
https://doi.org/10.3390/ijerph16040587
http://www.ncbi.nlm.nih.gov/pubmed/30781625
https://doi.org/10.1108/JHLSCM-10-2012-0031
https://doi.org/10.1108/JHLSCM-10-2012-0031
https://doi.org/10.1111/jebm.12135
http://www.ncbi.nlm.nih.gov/pubmed/25594582
https://doi.org/10.1108/17595901211263620
https://doi.org/10.1371/journal.pone.0282080

PLOS ONE

Knowledge exchange in crisis settings

109.

110.

111.

112,

113.

114.

115.

116.

117.

118.

119.

120.

121.
122.

123.

124.

125.

126.

127.

128.

129.

Revere D, Fuller S. Building a customizable knowledge management environment to support public
health practice: Design strategies. Proceedings of the 41st Annual Hawaii International Conference on
System Sciences (HICSS 2008). 2008;[?]:252. https://doi.org/10.1109/HICSS.2008.78

Savoia E, Agboola F, Biddinger PD. Use of after action reports (AARs) to promote organizational and
systems learning in emergency preparedness. International journal of environmental research and
public health. 2012; 9(8):2949-63. https://doi.org/10.3390/ijerph9082949 PMID: 23066408

Stevens R, Alkridi M, Kuoru M. Knowledge exchange for resource management and international trust
(KERMIT)—-Aleppo case-study example. 2017; 17:421-8.

Stoddart L, Madinier H, Mazuze J, Rey R, Kotlarevsky A. Developing a knowledge strategy for medical
humanitarian crises: A case study of Médecins Sans Frontiéres (MSF), Switzerland. International Con-
ference on Intellectual Capital and Knowledge Management and Organisational Learning. 2015;
1:268-75.

Turner T, Green S, Harris C. Supporting Evidence-based Health Care in Crises: What Information Do
Humanitarian Organizations Need? Disaster Medicine and Public Health Preparedness. 2011; 5
(1):69-72. https://doi.org/10.1001/dmp.2010.32.1026 WOS:000288009100011. PMID: 21402829

Wells KB, Tang J, Lizaola E, Jones F, Brown A, Stayton A, et al. Applying community engagement to
disaster planning: Developing the vision and design for the Los Angeles county community disaster
resilience initiative. American Journal of Public Health. 2013; 103(7):1172-80. https://doi.org/10.2105/
AJPH.2013.301407 PMID: 23678916

Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020
statement: an updated guideline for reporting systematic reviews. BMJ. 2021; 372:n71. https://doi.org/
10.1136/bmj.n71 PMID: 33782057

Westerlund A, Sundberg L, Nilsen P. Implementation of implementation science knowledge: The
research-practice gap paradox. Worldviews Evid Based Nurs. 2019; 16(5):332—4. https://doi.org/10.
1111/wvn.12403 PMID: 31603625.

Mauser W, Klepper G, Rice M, Schmalzbauer BS, Hackmann H, Leemans R, et al. Transdisciplinary
global change research: the co-creation of knowledge for sustainability. Current Opinion in Environ-
mental Sustainability. 2013; 5(3):420-31. https://doi.org/10.1016/j.cosust.2013.07.001

Reed MS, Stringer LC, Fazey |, Evely AC, Kruijsen JHJ. Five principles for the practice of knowledge
exchange in environmental management. Journal of Environmental Management. 2014; 146:337—45.
https://doi.org/10.1016/j.jenvman.2014.07.021 PMID: 25194520

Dul, FengY, Tang LY, Kang W, Lu W. Networks in disaster emergency management: a systematic
review. Natural Hazards. 2020; 103(1):1-27. https://doi.org/10.1007/s11069-020-04009-5

Abramowitz SA, McLean KE, McKune SL, Bardosh KL, Fallah M, Monger J, et al. Community-Cen-
tered Responses to Ebola in Urban Liberia: The View from Below. PLOS Neglected Tropical Diseases.
2015; 9(4):e0003706. https://doi.org/10.1371/journal.pntd.0003706 PMID: 25856072

Richards P. Ebola: How a People’s Science Helped End an Epidemic. London: Zed Books Ltd; 2016.

Parker M, Hanson TM, Vandi A, Babawo LS, Allen T. Ebola and public authority: saving loved ones in
Sierra Leone. Medical anthropology. 2019; 38(5):440-54. https://doi.org/10.1080/01459740.2019.
1609472 PMID: 31107603

Gilmore B, Ndejjo R, Tchetchia A, De Claro V, Mago E, Lopes C, et al. Community engagement for
COVID-19 prevention and control: a rapid evidence synthesis. BMJ global health. 2020; 5(10):
€003188. https://doi.org/10.1136/bmjgh-2020-003188 PMID: 33051285

Jasanoff S. A New Climate for Society. Theory, Culture & Society. 2010; 27(2-3):233-53. https://doi.
org/10.1177/0263276409361497

Jasanoff S. NGOs and the environment: from knowledge to action. Third World Quarterly. 1997; 18
(3):579-94.
Okada N, Matsuda Y, editors. Risk communication strategy for disaster preparedness viewed as multi-

lateral knowledge development. 2005 IEEE International Conference on Systems, Man and Cybernet-
ics; 2005: IEEE.

Covello VT, Peters RG, Wojtecki JG, Hyde RC. Risk communication, the West Nile virus epidemic,
and bioterrorism: responding to the commnication challenges posed by the intentional or unintentional
release of a pathogen in an urban setting. Journal of urban health. 2001; 78(2):382-91.

Renn O. Risk communication: Insights and requirements for designing successful communication pro-
grams on health and environmental hazards. Handbook of risk and crisis communication: Routledge;
2020. p. 80-98.

Orton L, Lloyd-Williams F, Taylor-Robinson D, O’Flaherty M, Capewell S. The use of research evi-
dence in public health decision making processes: systematic review. PloS one. 2011; 6(7):e21704.
https://doi.org/10.1371/journal.pone.0021704 PMID: 21818262

PLOS ONE | https://doi.org/10.1371/journal.pone.0282080 February 24, 2023 38/39


https://doi.org/10.1109/HICSS.2008.78
https://doi.org/10.3390/ijerph9082949
http://www.ncbi.nlm.nih.gov/pubmed/23066408
https://doi.org/10.1001/dmp.2010.32.1026
http://www.ncbi.nlm.nih.gov/pubmed/21402829
https://doi.org/10.2105/AJPH.2013.301407
https://doi.org/10.2105/AJPH.2013.301407
http://www.ncbi.nlm.nih.gov/pubmed/23678916
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
http://www.ncbi.nlm.nih.gov/pubmed/33782057
https://doi.org/10.1111/wvn.12403
https://doi.org/10.1111/wvn.12403
http://www.ncbi.nlm.nih.gov/pubmed/31603625
https://doi.org/10.1016/j.cosust.2013.07.001
https://doi.org/10.1016/j.jenvman.2014.07.021
http://www.ncbi.nlm.nih.gov/pubmed/25194520
https://doi.org/10.1007/s11069-020-04009-5
https://doi.org/10.1371/journal.pntd.0003706
http://www.ncbi.nlm.nih.gov/pubmed/25856072
https://doi.org/10.1080/01459740.2019.1609472
https://doi.org/10.1080/01459740.2019.1609472
http://www.ncbi.nlm.nih.gov/pubmed/31107603
https://doi.org/10.1136/bmjgh-2020-003188
http://www.ncbi.nlm.nih.gov/pubmed/33051285
https://doi.org/10.1177/0263276409361497
https://doi.org/10.1177/0263276409361497
https://doi.org/10.1371/journal.pone.0021704
http://www.ncbi.nlm.nih.gov/pubmed/21818262
https://doi.org/10.1371/journal.pone.0282080

PLOS ONE

Knowledge exchange in crisis settings

130.

131.

132.

133.

134.

135.

136.

137.

138.

Dobbins M, Cockerill R, Barnsley J. Factors affecting the utilization of systematic reviews: A study of
public health decision makers. International Journal of Technology Assessment in Health Care. 2001;
17(2):203-14. https://doi.org/10.1017/S0266462300105069 PMID: 11446132

Westwood AR, Hutchen J, Kapoor T, Klenk K, Saturno J, Wang J, et al. A systematic mapping protocol
for understanding knowledge exchange in forest science. Ecological Solutions and Evidence. 2021; 2
(3):e12096.

Mezinska S, Kakuk P, Mijaljica G, Waligéra M, O’'Mathuna DP. Research in disaster settings: a sys-
tematic qualitative review of ethical guidelines. BMC Medical Ethics. 2016; 17(62):1-11. https://doi.
org/10.1186/s12910-016-0148-7 PMID: 27769232

Graham ID, Logan J, Harrison MB, Straus SE, Tetroe J, Caswell W, et al. Lost in knowledge transla-
tion: time for a map? Journal of continuing education in the health professions. 2006; 26(1):13-24.
https://doi.org/10.1002/chp.47 PMID: 16557505

Ward V, Smith S, House A, Hamer S. Exploring knowledge exchange: A useful framework for practice
and policy. Social Science & Medicine. 2012; 74(3):297-304. https://doi.org/10.1016/j.socscimed.
2011.09.021 PMID: 22014420

Rosa EA, Renn O, McCright AM. Overarching Perspective: The Rational Action Framework. The Risk
Society Revisited. Social Theory and Risk Governance. Philadelphia, Pennsylvania: Temple Univer-
sity Press; 2014. p. 49-68.

McGill E, Er V, Penney T, Egan M, White M, Meier P, et al. Evaluation of public health interventions
from a complex systems perspective: A research methods review. Social Science & Medicine. 2021;
272:113697. https://doi.org/10.1016/j.socscimed.2021.113697 PMID: 33508655

McGill E, Marks D, Er V, Penney T, Petticrew M, Egan M. Qualitative process evaluation from a com-
plex systems perspective: A systematic review and framework for public health evaluators. PLOS
Medicine. 2020; 17(11):e1003368. https://doi.org/10.1371/journal.pmed.1003368 PMID: 33137099

Rutter H, Savona N, Glonti K, Bibby J, Cummins S, Finegood DT, et al. The need for a complex sys-
tems model of evidence for public health. Lancet. 2017; 390(10112):2602—4. https://doi.org/10.1016/
S0140-6736(17)31267-9 PMID: 28622953

PLOS ONE | https://doi.org/10.1371/journal.pone.0282080 February 24, 2023 39/39


https://doi.org/10.1017/S0266462300105069
http://www.ncbi.nlm.nih.gov/pubmed/11446132
https://doi.org/10.1186/s12910-016-0148-7
https://doi.org/10.1186/s12910-016-0148-7
http://www.ncbi.nlm.nih.gov/pubmed/27769232
https://doi.org/10.1002/chp.47
http://www.ncbi.nlm.nih.gov/pubmed/16557505
https://doi.org/10.1016/j.socscimed.2011.09.021
https://doi.org/10.1016/j.socscimed.2011.09.021
http://www.ncbi.nlm.nih.gov/pubmed/22014420
https://doi.org/10.1016/j.socscimed.2021.113697
http://www.ncbi.nlm.nih.gov/pubmed/33508655
https://doi.org/10.1371/journal.pmed.1003368
http://www.ncbi.nlm.nih.gov/pubmed/33137099
https://doi.org/10.1016/S0140-6736%2817%2931267-9
https://doi.org/10.1016/S0140-6736%2817%2931267-9
http://www.ncbi.nlm.nih.gov/pubmed/28622953
https://doi.org/10.1371/journal.pone.0282080

