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1 Introduction

1.1 Knowledge failures during past public health
emergencies

The COVID-19 global pandemic has further exposed a volatile, uncertain, complex,
and ambiguous world (1). The pandemic heightened the importance of accessing,
processing, and disseminating available critical knowledge to guide emergency response
actions to events in dynamic and uncertain times. At the center of the COVID-19 pandemic
crisis has been the crisis of knowledge failure which countries have been maneuvering
to remedy (2). Knowledge failures are not unique to the COVID-19 pandemic; they
have also been evident during responses to past public health emergencies including
previous coronavirus epidemics [i.e., the 2003 coronavirus causing severe acute respiratory
syndrome, SARS-CoV, the 2012 Middle East respiratory syndrome coronavirus (MERS-
CoV)] (3) and the 2018 Ebola virus disease (EVD) outbreak in the Democratic Republic of
Congo (DRC) (4).

1.2 Learning from past public health emergencies

Nonetheless, knowledge from past emergencies and epidemics facilitated a rapid
response to the COVID-19 pandemic, especially in its early phases, in some countries.
Countries adjusted their policies based on past crises, such as the EVD outbreak in
West Africa, the cholera outbreak in Haiti, the MERS and SARS outbreaks, and the
H1N1 pandemic (5). Countries used any available knowledge to adapt their responses to
programmatic and operational considerations brought about by the COVID-19 pandemic.
For example, the pandemic influenza preparedness and response plan, developed and
implemented before the COVID-19 crisis, was decisive in early country-level responses (6).
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Similarly, following a previous Ebola virus disease (EVD) epidemic
in Guinea, the country relied on lessons learned and capacities
developed during the previous outbreak in a subsequent EVD
epidemic (7). In this article, we describe current learning
practices from health emergencies, their shortfalls and propose
a knowledge management system (KMS) to facilitate effective
knowledge management (KM) and KM continuity for public health
emergencies management.

2 Current knowledge management
practices

2.1 Information management systems used
in public health emergency management

Information management systems (IMS), which have been
in use for several decades (8), are data collection platforms
that generate information to “support strategic decisions, monitor

changes, prioritize action and allocate resources, manage programs,

scale up or scale down operations, advocate and formulate concerns

in relation to an emergency context” (9). IMS can either facilitate
or hamper health emergencies’ management. During the COVID-
19 pandemic, IT-based systems facilitated prediction, diagnosis,
treatment, infection prevention and health services management
without which the pandemic would be difficult to control (10).
During the 2014–2016 West Africa EVD outbreak, the existing
clinical case record form was too research-focused, aggregate
outbreak data collection tools could not be used for individual
patients and siloed and fragmented data systems could not integrate
all IMS elements hampering EVD control efforts (11).

2.2 Learning tools used during public
health emergencies: action reviews

The World Health Organization (WHO) supports Member
States to conduct Action Reviews (AR) including early-action
reviews (EARs) (12), intra-action reviews (IARs) (13), and after-
action reviews (AARs) (14, 15) to learn from on-going or past
public health events. An EAR is conducted soon after an outbreak’s
onset to find system bottlenecks and fix them to prevent escalation
of the outbreak (12). An IAR is periodically conducted during
a protracted emergency to review and revise where appropriate,
response actions taken to control the on-going emergency (13).
An AAR is a post-outbreak assessment of response actions to
identify gaps and best practices associated with unfavorable and

Abbreviations: AAR, after action review; COVID-19, Coronavirus disease

2019; DON, Disease Outbreak News; DRC, Democratic Republic of Congo;

EAR, early action review; EVD, Ebola virus disease; EWARS, Early Warning,

Alert and Response System; IAR, Intra-action Review; IHR, International

Health Regulations; KMS, Knowledge Management System; MERS, CoV-

Middle East respiratory syndrome coronavirus; NoK, “Nugget” of Knowledge;

NoKs, “Nuggets” of Knowledge; SARS-CoV, severe acute respiratory

syndrome coronavirus; VUCA, volatile, uncertain, complex, ambiguous;

WHO, World Health Organization; 2009 H1N1, a type of Influenza A virus.

favorable health emergency outcomes, respectively, to inform
future preparedness and response actions. An AAR, which usually
includes all relevant stakeholders and potential funders to finance
the implementation of high-impact easy to implement AAR
recommendations, formulates practical recommendations that are
integrated into national annual or multiyear strategies to improve
preparedness for and responses to future public health emergencies
(15, 16). During action review and tabletop exercises (DARTs)
retrospectively review past actions during emergency response and
prospectively analyze future scenarios of concern in a table top
exercise that is informed by the retrospective review to assess
readiness and resilience (17). There are documented reports of
EARs informing emergency responses in Cambodia and South
Sudan (18), IARs leading to actionable items that resulted in
better emergency outcomes in the USA and Kenya (19, 20),
AARs enhancing the performance of public health emergency
preparedness systems in the USA and other settings (21, 22),
and DART in Bangladesh identifying opportunities for further
transdisciplinary expert collaboration in its one health approach to
COVID-19 (23). A review of 46 studies on AARs that had only
quantifiable impacts done by teams or individuals over a wide
variety of settings showed that action reports/debriefs improved
effectiveness of individual and team performance and potentially
public health emergency preparedness systems performance over a
control group by∼25% (21).

2.3 Failure to capture tacit knowledge
gained from past emergencies

Most countries conduct an AAR following a public health event
and emergency (15). Inconsistent and unstandardized reporting
systems limit the systematization of information gathered from
AAR reports (24). AAR reports during the 2009 H1N1 pandemic,
among other events, did not contain reflective root cause analyses
of public health emergencies (24). Similar observations have
been made by Becerra-Fernandez et al., who state that “. . . action
reports may not cover every issue that needs to be dealt with

during an emergency, as frequently unique and unanticipated events

arise during each emergency. Furthermore, people may leave the

organization, due to attrition or retirement, and some of the informal

rules that serve as the “glue” that affords the very ability to function

may be lost” (25).
The quest for documenting contextual and experiential

knowledge from the response to emergencies was highlighted
during the 2021 WHO-supported AAR of four EVD outbreaks
in the Democratic Republic of Congo. Health officials present at
the AAR expressed a desire to systematically collect knowledge
from many of the 2,000 responders during the outbreaks between
2018 and 2020 who had already left the country and were not
present at the AAR. One official succinctly reflected that: “The
knowledge they [responders] gained from the response would be

valuable only if made easily accessible for the country to use

and support national efforts to better prepare for and respond to

future Ebola outbreaks and other emergencies, and to build overall

capacities for emergency management in the country before it is

’lost’ forever” (26). Such knowledge is termed tacit knowledge. Tacit
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knowledge includes mental models, perspectives, intuitions, know-
how and experiences and is difficult to formalize or communicate.
Conversely, explicit knowledge is conveyed in formal systematic
formats that are easy to communicate such as databases, procedures
etc. (27). Tacit knowledge, which is dependent on socialization
and externalization (i.e., the number of meetings or discussions
that could encourage knowledge flow), rapidly diminishes in
situations (or organizations) that experience rapid changes in roles
or positions related to a specific workflow process (28). The high
turnover of responders during emergencies erodes institutional
memory and limits countries’ ability to maintain momentum in
their response (29).

The lack of systems for the timely capture of knowledge,
including knowledge gained through the lived experiences of
responders, may lead to knowledge discontinuity and a vacuum
where the knowledge is most needed, both within and between
responses. However, knowledge continuity, together with the right
personnel, can help an organization to rapidly adapt to external
conditions beyond its control such as public health emergencies.
Individual level factors like willingness to share knowledge
influence knowledge continuity (30). While there are in-country
efforts to facilitate knowledge continuity, global mechanisms for
cross border knowledge sharing are yet to be established (15, 31).
Should countries be viewed as an “organization” with the World
Health Organization serving as a secretariat, and organizational
factors such as organizational culture influencing knowledge
continuity (32), the World Health Organization can support
knowledge continuity via its knowledge culture (33–35). Although
knowledge losses may occur when members of an organization
are disconnected (28), the World Health Organization can use its
convening power (32) to harness this experiential knowledge of
emergency response personnel in globally accessible platforms.

3 A Knowledge Management System
(KMS) to address knowledge
discontinuity in health emergency
preparedness

A knowledge management system facilitates organizational
learning, retrieval and reuse of knowledge assets by instituting
“initiatives, processes, strategies, and systems that sustain and

enhance the storage, assessment, sharing, refinement, and creation

of knowledge” (36). TheWorld Health Organization is developing a
KMS to facilitate knowledge continuity and timely decision-making
using experiential knowledge emerging from action reviews (12–
14). The proposed KMS will capture contextual tacit knowledge
from front-line responders involved in a specific public health
event and summarize them as “nuggets” or “digestible” content
(small pieces of information). “Nuggets” of knowledge (NoKs)
will be stored on a searchable platform powered by taxonomy
and anthology, and other content management technologies
to maximize its accessibility, retrievability, and reusability in
other contexts to inform emergency responses. The KMS will
complement existing incident command and management systems
(37) or any response or knowledge management systems (38) being
used by countries.

The KMS will have the following essential components listed
below (39):

• People: the KMS secretariat (and other stakeholders) will
work with all emergency responders who have been involved
responding to past public health events who will be
contributors and users of the knowledge harnessed. The KM
platform will be initially managed by a WHO secretariat with
plans to expand its management to multiple stakeholders
who will also act as administrators with WHO retaining its
secretariat role.

• Processes: Knowledge curation, codification and diffusion
activities will be conducted to obtain NoKs. Moreover,
process monitoring and evaluation activities will help measure
knowledge flows.

• Content/technological resources: the NoK platform will
be an open-source digital platform that will avail the right
knowledge at the right time to emergency responders
to support planning, decision-making and knowledge
continuity. The platform will be an abridged version of
lessons learned from past and protracted health emergencies.
The NoK platform will facilitate learning from EAR reports
(12, 40), IAR reports (13), and AAR reports (14, 15)
among other knowledge resources. Knowledge captured
will be garnered as “digestible” content (NoKs) within an
accessible collaborative and interactive platform for countries
and key responders.

- NoKs generation will be tied to the World Health
Organization’s Disease Outbreak News (WHO DON)
where WHO publicizes information public on acute
public health events or potential events of concern (41).
For non-infectious disease events, the activation of the
Early Warning, Alert and Response Systems (EWARs)
will trigger the plan to capture and generate some NoKs
(42). Member States are advised (not required) to report
all Action Reviews conducted under the IHR (2005)
(43). Therefore, the plan to conduct an Action Review
(EAR/IAR and AAR) will trigger the timely development
of NoKs.

- The WHO secretariat will either receive contributions
from emergency responders working at operational or
policy level, or interview subject matter experts to tap
into their memories of past events, or invite voluntary
contributions, or coordinate activities to generate NoKs
like knowledge jams, or generate NoKs from action review
reports and published literature. All submitted NoKs will
be validated by reviewers who are in-country subject
matter experts and emergency response personnel to
address authenticity and liability concerns, respectively,
prior to publication. All published NoKs will be reviewed
on a regular basis prior to retiring them from the platform
to accommodate for the volatile nature of knowledge if
necessary.

- The NoK platform will incorporate text, audio and visual
NoKs which will all be open to the public who can
anonymously access the client-facing platform to read
published NoKs. However, users would need to register to
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submit NoKs. Since this is an open-source platform, data
will belong to Member States who can access it as often as
needed.

• Knowledge management culture: the World Health
Organization echoes the value of knowledge in attaining
its mission (33–35) by supporting countries to conduct EARs
(12, 40), IARs (44), and AARs (14) among other activities.

• Strategic vision: the strategic vision of the KMS that
includes the NoK Platform aligns with the World Health
Organization’s vision, mission, objectives, strategy and
approach in developing a KMS for public health emergency
preparedness.

The proposed KMS, illustrated in the KM Action wheel
(45) shown in Figure 1, encompasses the creation of NoKs,
the capturing of NoKs on the platform, the validation and
enhancement of NoKs, the management of Noks on the platform,
and the retrieval and reuse of NoKs.

4 Discussion

4.1 A Knowledge Management System as a
critical incident registry for public health
emergency preparedness

Piltch-Loeb et al. (24) proposed the use of a Critical
Incident Registry for Public Health Emergency Preparedness to
address the ongoing knowledge losses in public health emergency
management. Critical incident registries could help facilitate
learning from public health emergencies by disseminating lessons
learned from previous (and possibly ongoing) public health
emergencies and translating these lessons to new incidents or new
settings (24). The proposed KMS for health emergencies will build
on the concept of critical incident registries proposed by Piltch-
Loeb et al. (24) (Figure 2) to address existing knowledge losses
in public health emergency management in a country from one
outbreak to another.

The KMS will focus on public health emergencies which
the World Health Organization defines as situations that have
an immense impact on the health and lives of many people
which require extensive intervention by multiple sectors (46)
(Element 1). The KMS will employ a predominantly qualitative
approach to probe how and why things happened, including
knowledge “jams,” key informant interviews and action reviews
(EARs, IARs, and AARs) (47) (Element 2.1 and 3.1). The KMS
will harness NoKs from action review reports that have been
prepared by health emergency front-line responders who were
involved in a specific emergency response (Element 3.2) and
structure them “digestible” content (“nuggets”, i.e., small pieces
of information; Element 2.1 and 2.2) in a searchable platform
using various categories (Element 2.3). The “nuggets” will be
categorized based on IHR core capacities and technical areas
in the recently published WHO Benchmarks for strengthening
health emergency capacities (31) (and other taxonomy, including
the emerging pillars highlighted in the COVID-19 pandemic
pillars as key priorities by the WHO to control COVID-19, a.k.a.,

the COVID-19 pillars (48), as well as taxonomy covering the
time, space, and persons/populations affected by an emergency)
which are “meaningful” for the identification, evaluation, and
notification of events and for responding to public health risks
and emergencies (Element 3.1) (49). The categorization of NoKs
will facilitate the identification, retrieval, evaluation, and linkages
amongst events to provide insights for responding to public
health risks and emergencies based on life-saving decisions
taken in different contexts. Information will be listed on the
NoK platform only after rigorous scrutiny and validation to
ensure that it is specific enough (in terms of people’s mix, e.g.,
multisectoral and multidisciplinary collaborations; purposes, e.g.,
repurposed or downcycled; and processes, e.g., unconventional, or
innovative processes, places, or contexts), to elicit specific responses
(Element 3.3).

4.2 Prospects of the Knowledge
Management System

The evidence-based KMS will serve a learning hub for public
health practitioners, policymakers, and the broader community
by providing “bite-size chunks” of information to limit the
information overload experienced by emergency response
personnel during crises when they need to make “accurate
decisions, under time-pressured and intense situations” (50). The
KMS will allow countries to access and turn knowledge from past
public health events into assets that they can harness at any time.

Additionally, the Nok platform has significant potential to
leverage technologies such as artificial intelligence (AI) in resolving
knowledge discontinuity and maintaining “living” memory and
knowledge in emergency management (51). AI can be used in
different KM processes. AI can be used for predictive analytics
and natural language processing when obtaining knowledge
from different sources during knowledge creation, to structure
knowledge using various ontologies and present knowledge in
various formats during knowledge classification, organization,
storage and retrieval, and to integrate siloed systems and permit
real-time smart-sharing of knowledge and interactive feedback
during knowledge sharing. Furthermore, AI could facilitate
knowledge application by using context-tracking mechanisms to
detail intermediate processes through which information moves
from data mining to knowledge discovery to business rules with a
view to avail situated (contextual) knowledge to the right person
at the right time (52, 53). All data generated using automated
algorithms will be moderated prior to dissemination on the NoK
platform (54).

Given cultural, political and other different dynamics within
countries and the potential reluctance in information sharing
between countries, countries should first strive to develop
in-country knowledge management and knowledge continuity
practices to maximize in-country contextual learning (30). For
instance, information collected in after action review reports could
be gathered in a database of reports, to connect past experiences
to future improvements (22). Secondly, countries could share
permissible knowledge across countries to facilitate peer-to-peer
learning (15, 31).
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FIGURE 1

A knowledge management action wheel for the NoK Platform for health emergencies. The WHO echoes the value of knowledge in attaining its

mission by supporting countries to conduct action reviews to learn from responses to real-life emergencies. Walh (45) propose a knowledge action

wheel to ensure KMS enable specific actions and results. The proposed KMS, will build on routine learning processes to facilitate learning the reuse of

experiential knowledge from health emergencies based on processes in the KM action wheel proposed by Walh (45). Adapted from: Walh (45).

FIGURE 2

Elements of a critical incident registry. Piltch-Loeb et al. (24) propose the use of a Critical Incident Registry for Public Health Emergency

Preparedness, that has been used in the aviation industry, to address the ongoing knowledge loss in public health emergency management. The

proposed KM aims to allow countries to access and turn knowledge from past public health events into assets that they can harness at any time. The

proposed KMS will employ elements of a critical incident registry proposed by Piltch-Loeb et al. (24) to address existing knowledge losses in public

health emergency management in a country from one outbreak to another. Adapted from Piltch-Loeb et al. (24).
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5 Conclusion

A growing body of literature acknowledges that learning health
systems are robust health systems (55). Stoto et al. refer to
AARs without learning as “box-checking” exercises (21). Therefore,
as health systems recover from COVID-19 and other health
emergencies, it is imperative that aggregated findings and lessons
learned from EARs, IARs and AARs of COVID-19, or other
public health events, are captured and used as the foundation
for active learning practices to avoid the “panic-then-forget”
cycle of emergency response (56). Such knowledge will prevent
emergency responders from “re-inventing the wheel” during each
subsequent emergency and support countries to build sustainable
capabilities for emergency management. Ultimately, the proposed
KMS platform seeks to have a far-reaching impact on the
emergency management cycle by supporting knowledge continuity
in countries for broader global health security.

Author contributions

LM: Writing – review & editing, Conceptualization, Writing –
original draft. BB: Visualization, Writing – review & editing. AM:
Writing – review & editing. EB: Writing – review & editing.
CV: Writing – review & editing. LV: Writing – review & editing.
SC: Conceptualization, Writing – original draft, Writing – review
& editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Acknowledgments

The authors wish to thank Jun Xing, Nirmal Kandel, Mauricio
Reynaud, Lynne Harrop, Alberto Mortarotti, Barnas Thamrin,
Eunice Kalunde Kilonzo, Mahathi Jonnalagedda, Rebecca Gribble,
Shanlong Ding, and Monica Mac Dougall of the WHO Health
Security Preparedness Department for their contributions to the
Health Security Preparedness Knowledge Management Initiative.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Author disclaimer

The authors are staff members of the World Health
Organization. The authors alone are responsible for the views
expressed in this article and they do not necessarily represent the
decisions, policy or views of the World Health Organization.

References

1. Bennett N, Lemoine GJ. What VUCA Really Means for You Harvard Business
Review. pdf. Havard Business Review (January-February). (2014), p. 27. Available online
at: https://hbr.org/2014/01/what-vuca-really-means-for-you (accessed February 15,
2024).

2. Tomé E, Gromova E, Hatch A. Knowledge management and COVID-
19: technology, people and processes. Knowl Process Manag. (2022) 29:70–
8. doi: 10.1002/kpm.1699

3. Sutton NR, Kawamoto KR. Lessons learned from the MERS-CoV outbreak.
Cardiovasc Revasc Med. (2021) 24:24–5. doi: 10.1016/j.carrev.2020.12.007

4. United Nations Office for the Coordination of Humanitarian Affairs (OCHA).
How the Ebola response failed the people of DRC. (2020). Available online at: https://
reliefweb.int/report/democratic-republic-congo/how-ebola-response-failed-people-
drc (accessed February 20, 2024).

5. Gold J, Hutton S. 3 lessons from past public health crises for the global response to
COVID-19 (coronavirus).Washington, DC: World Bank Group (2020).

6. Hernández-Ávila M, Alpuche-Aranda CM. Mexico: lessons learned from the
2009 pandemic that help us fight COVID-19. Healthc Manage Forum. (2020) 33:158–
63. doi: 10.1177/0840470420921542

7. Mory K, Ambrose T, Dick C, Barbara B, Mahamoud Sama C, Jonathan AP, et al.
Investing in preparedness for rapid detection and control of epidemics: analysis of
health system reforms and their effect on 2021 Ebola virus disease epidemic response
in Guinea. BMJ Glob Health. (2023) 8:e010984. doi: 10.1136/bmjgh-2022-010984

8. Kaiser R, Spiegel PB, Henderson AK, Gerber ML. The application of geographic
information systems and global positioning systems in humanitarian emergencies:

lessons learned, programme implications and future research.Disasters. (2003) 27:127–
40. doi: 10.1111/1467-7717.00224

9. Thieren M. Health information systems in humanitarian emergencies. Bull World
Health Organ. (2005) 83:584–9.

10. Asadzadeh A, Pakkhoo S, Saeidabad MM, Khezri H, Ferdousi R. Information
technology in emergency management of COVID-19 outbreak. Inform Med Unlocked.
(2020) 21:100475. doi: 10.1016/j.imu.2020.100475

11. Oza S, Wing K, Sesay AA, Boufkhed S, Houlihan C, Vandi L, et al. Improving
health information systems during an emergency: lessons and recommendations from
an Ebola treatment centre in Sierra Leone. BMC Med Inform Decis Mak. (2019)
19:100. doi: 10.1186/s12911-019-0817-9

12. World Health Organization. Guidance and tools for conducting an early
action review (EAR): rapid performance improvement for outbreak detection and
response. (2023). Available online at: https://iris.who.int/bitstream/handle/10665/
372579/WHO-WPE-HSP-CER-2023.1-eng.pdf?sequence=1 (accessed February 20,
2024).

13. World Health Organization.Guidance for conducting a country COVID-19 intra-
action review (IAR). (2020). Available online at: https://www.who.int/publications/i/
item/WHO-2019-nCoV-Country_IAR-2020.1(accessed February 20, 2024).

14. World Health Organization. Guidance for after action review (AAR). (2019).
Available online at: https://iris.who.int/bitstream/handle/10665/311537/WHO-WHE-
CPI-2019.4-eng.pdf(accessed February 20, 2024).

15. World Health Organization. Guidance for conducting a country COVID-19 after
action review (AAR). (2023). Available online at: https://pesquisa.bvsalud.org/portal/
resource/pt/who-372578(accessed February 20, 2024).

Frontiers in PublicHealth 06 frontiersin.org

https://doi.org/10.3389/fpubh.2024.1427223
https://hbr.org/2014/01/what-vuca-really-means-for-you
https://doi.org/10.1002/kpm.1699
https://doi.org/10.1016/j.carrev.2020.12.007
https://reliefweb.int/report/democratic-republic-congo/how-ebola-response-failed-people-drc
https://reliefweb.int/report/democratic-republic-congo/how-ebola-response-failed-people-drc
https://reliefweb.int/report/democratic-republic-congo/how-ebola-response-failed-people-drc
https://doi.org/10.1177/0840470420921542
https://doi.org/10.1136/bmjgh-2022-010984
https://doi.org/10.1111/1467-7717.00224
https://doi.org/10.1016/j.imu.2020.100475
https://doi.org/10.1186/s12911-019-0817-9
https://iris.who.int/bitstream/handle/10665/372579/WHO-WPE-HSP-CER-2023.1-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/372579/WHO-WPE-HSP-CER-2023.1-eng.pdf?sequence=1
https://www.who.int/publications/i/item/WHO-2019-nCoV-Country_IAR-2020.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-Country_IAR-2020.1
https://iris.who.int/bitstream/handle/10665/311537/WHO-WHE-CPI-2019.4-eng.pdf
https://iris.who.int/bitstream/handle/10665/311537/WHO-WHE-CPI-2019.4-eng.pdf
https://pesquisa.bvsalud.org/portal/resource/pt/who-372578
https://pesquisa.bvsalud.org/portal/resource/pt/who-372578
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Mayigane et al. 10.3389/fpubh.2024.1427223

16. World Health Organization. After action reviews and simulation exercises: under
the International Health Regulations 2005 monitoring and evaluation framework (IHR
MEF)–Country implementation guidance. (2018). Available online at: https://www.who.
int/publications/i/item/WHO-WHE-CPI-2018.48 (accessed February 20, 2024).

17. McNeil C, Divi N, Smolinski MS. Looking ahead in the rearview mirror: during
action review and tabletop (DART) to strengthen health emergency readiness and
resiliency.Disaster Med Public Health Prep. (2023) 17:e355. doi: 10.1017/dmp.2022.302

18. The Global Fund. Preventing the next pandemic: using Early Action Reviews
to enhance detection and response performance. (2023). Available online at: https://
www.theglobalfund.org/media/13570/grantcycle_2023-12-information-session-
preventing-next-pandemic-early-action-reviews_presentation_en.pdf (accessed May
3, 2024).

19. Bednar H, McMillan S, Seidl M, Powell R, Sidibe T. An intra-action review
conducted by the CDC Foundation during COVID-19 to evaluate emergency response
procedures. Public Health. (2023) 218:21–4. doi: 10.1016/j.puhe.2023.02.010

20. Shimizu K, Ganda N, Fisseha Woldetsadik S, Nabyonga-Orem J, Nanyunja M.
First COVID-19 intra-action review: experience from Kenya. J Glob Health. (2023)
13:03043. doi: 10.7189/jogh.13.03043

21. Stoto MA, Nelson C, Piltch-Loeb R, Mayigane LN, Copper F, Chungong S.
Getting the most from after action reviews to improve global health security. Global
Health. (2019) 15:58. doi: 10.1186/s12992-019-0500-z

22. World Health Organization. The global practice of after action review: a
systematic review of literature. (2019). Available online at: https://www.who.int/
publications/i/item/WHO-WHE-CPI-2019.9 (accessed February 20, 2024).

23. Salim UM, Asm A, Husain M. One health approach response planning during
COVID-19: during action review and tabletop – Bangladesh. Rep Glob Health Res.
(2023) 6:175. doi: 10.29011/2690-9480.100175

24. Piltch-Loeb R, Kraemer JD, Nelson C, Stoto MA. A public health
emergency preparedness critical incident registry. Biosecur Bioterror. (2014)
12:132–43. doi: 10.1089/bsp.2014.0007

25. Becerra-Fernandez I, Madey G, Prietula M, Rodriguez D. Project ENSAYO: a
virtual emergency operations center for disaster management research, training and
discovery. In: Second International Conference on Internet Monitoring and Protection
(ICIMP 2007). (2007), p. 31. doi: 10.1109/ICIMP.2007.35

26. World Health Organization. Technical Report: After Action Review of the
Response to the 9th, 10th, 11th and 12th Outbreaks of the Ebola Virus Disease in the
Democratic Republic of the Congo. (2021). Geneva: WHO.

27. Holsapple C. Handbook on Knowledge Management 1: Knowledge Matters. New
York, NY: Springer Science & Business Media (2013).

28. Ibrahim R, Nissen M. Discontinuity in organizations: developing a knowledge-
based organizational performance model for discontinuous membership. Int J Knowl
Managment. (2007) 3:10–28. doi: 10.4018/jkm.2007010102

29. Merlo KL, Conen KM, Scott B, Jones K, Dunn EA, Marshall J. Burnout in the
disaster response workforce: the impact of work roles and the COVID-19 pandemic. J
Emerg Manag. (2021) 19:81–90. doi: 10.5055/jem.0593

30. Urbancova H, Urbanec J. Internal factors influencing the knowledge
continuity ensuring. Acta Univ Agric Silvic Mendel Brun. (2012) 60:387–
96. doi: 10.11118/actaun201260040387

31. World Health Organization. WHO benchmarks for International Health
Regulations (IHR) capacities. (2019). Available online at: https://www.who.int/
publications/i/item/9789241515429 (accessed January 30, 2024).

32. Davies SE, Wenham C. What’s the ideal World Health Organization (WHO)?
Health Econ Policy Law. (2023) 18:329–40. doi: 10.1017/S174413312300004X

33. World Health Organization. Knowledge Management Strategy. Geneva:
WHO (2005).

34. WorldHealthOrganization.WorldHealth Organization: knowledgemanagement
global operational plan, 2006-2007. (2006). Available online at: https://iris.who.int/
bitstream/handle/10665/69376/EIP_KMS_2006.1_eng.pdf?sequence=1&isAllowed=y
(accessed February 15, 2024).

35. Farooq R. Developing a conceptual framework of knowledge management. Int J
Innov Sci. (2018) 11:139–60. doi: 10.1108/IJIS-07-2018-0068

36. Hajric E. Knowledge Management System and Practices: A Theoretical
and Practical Guide for Knowledge Management in Your Organization. (2018).
Available online at: https://helpjuice.com/pdfs/Knowledge_Management_
A_Theoretical_And_Practical_Guide_Emil_Hajric(PDF).pdf?vgo_ee=
evNPtBStQhwiXQhWB8Tws4UtBVRF%2Fuf%2F8jIPD4IjsJk4Kw%3D%3D
%3AJZpAqPhSrQAolcFiDvee%2FUECGRAeu8vt (accessed May 3, 2024).

37. World Health Organization. Operations. (2024). Available online
at: https://www.who.int/emergencies/operations#:$\sim$:text=WHO%20uses%20an
%20Incident%20Management,the%20IMS%20structure%20and%20roles (accessed
May 3, 2024).

38. El-Jardali F, Bou-Karroum L, Hilal N, Hammoud M, Hemadi N, Assal M,
et al. Knowledge management tools and mechanisms for evidence-informed decision-
making in the WHO European Region: a scoping review.Health Res Policy Syst. (2023)
21:113. doi: 10.1186/s12961-023-01058-7

39. Sajeva S, Jucevicius R. Determination of essential knowledge management
system components and their parameters. Soc Sci. (2010) 67:80–90. Available online
at: https://www.academia.edu/19873127/Determination_of_Essential_Knowledge_
Management_System_Components_and_their_Parameters

40. Mayigane LN, Vedrasco L, Chungong S. 7-1-7: the promise of tangible
results through agility and accountability. Lancet Glob Health. (2023) 11:e805–
6. doi: 10.1016/S2214-109X(23)00167-5

41. World Health Organization. Disease Outbreak News (DONs). (2024). Available
online at: https://www.who.int/emergencies/disease-outbreak-news (accessed June 29,
2024).

42. World Health Organization. Early Warning, Alert and Response System
(EWARS). (2024). Available online at: https://www.who.int/emergencies/surveillance/
early-warning-alert-and-response-system-ewars (accessed June 29, 2024).

43. World Health Organization. International Health Regulations Monitoring and
Evaluation Framework (IHR MEF), 3rd Edn. (2018). Available online at: https://
extranet.who.int/sph/ihr-monitoring-evaluation (accessed February 20, 2024).

44. World Health Organization.Guidance for conducting a country COVID-19 intra-
action review (IAR). (2020). Available online at: https://www.who.int/publications/i/
item/WHO-2019-nCoV-Country_IAR-2020.1 (accessed February 20, 2024).

45. Walh Z. Knowledge Management in 2017. Arlington, VA: Enterprise
Knowledge (2017). Available online at: https://enterprise-knowledge.com/knowledge-
management-2017/ (accessed May 3, 2024).

46. World Health Organization. Emergency response framework (ERF). (2017).
Available online at: https://www.who.int/publications/i/item/9789241512299 (accessed
May 3, 2024).

47. Stoto MA, Nelson CD, Klaiman T. Getting from what to why: using qualitative
methods in public health systems research. Academy Health Issue Brief. (2013). Available
online at: https://academyhealth.org/publications/2013-11/getting-what-why-using-
qualitative-methods-public-health-systems-research

48. World Health Organization. COVID-19 strategic preparedness and response plan:
1 February 2021 to 31 January 2022. (2021). Available online at: https://iris.who.int/
handle/10665/340072 (accessed February 20, 2024).

49. World Health Organization. International Health Regulations (2005) (IHR),
3rd Edn. (2005). Available online at: https://www.who.int/publications/i/item/
9789241580496 (accessed February 20, 2024).

50. Dorasamy M, Raman M, Kaliannan M. Knowledge management systems in
support of disasters management: a two decade review. Technol Forecast Soc Change.
(2013) 80:1834–53. doi: 10.1016/j.techfore.2012.12.008

51. Barja-Martinez S, Aragüés-Peñalba M, Munné-Collado Í, Lloret-Gallego P,
Bullich-Massagué E, Villafafila-Robles R. Artificial intelligence techniques for enabling
Big Data services in distribution networks: a review. Renew Sustain Energy Rev. (2021)
150:111459. doi: 10.1016/j.rser.2021.111459

52. Jarrahi MH, Askay D, Eshraghi A, Smith P. Artificial intelligence and knowledge
management: a partnership between human and AI. Bus Horiz. (2023) 66:87–
99. doi: 10.1016/j.bushor.2022.03.002

53. Tsui E, Garner BJ, Staab S. The role of artificial intelligence in knowledge
management. Knowl Based Syst. (2000) 13:235–9. doi: 10.1016/S0950-7051(00)00093-9

54. Government of Canada. Global Public Health Intelligence Network (GPHIN)
Independent Review Panel Final Report. (2021). Available online at: https://www.
canada.ca/en/public-health/corporate/mandate/about-agency/external-advisory-
bodies/list/independent-review-global-public-health-intelligence-network/final-
report.html (accessed April 11, 2024).

55. Sheikh Kabir SA, editor. Learning health systems: pathways to progress. Flagship
report of the Alliance for Health Policy and Systems Research. Geneva: World Health
Organization (2023). doi: 10.31219/osf.io/z7ydr

56. World Health Organization. Sustainable preparedness for health security and
resilience: adopting a whole-of-society approach and breaking the “panic-then-forget“
cycle: meeting report: side event, 75th Session of the United Nations General Assembly.
(2020). Available online at: https://books.google.co.ke/books?id=L3lyEAAAQBAJ&
pg=PA17&source=gbs_toc_r&cad=1#v=onepage&q&f=false (accessed May 3, 2024).

Frontiers in PublicHealth 07 frontiersin.org

https://doi.org/10.3389/fpubh.2024.1427223
https://www.who.int/publications/i/item/WHO-WHE-CPI-2018.48
https://www.who.int/publications/i/item/WHO-WHE-CPI-2018.48
https://doi.org/10.1017/dmp.2022.302
https://www.theglobalfund.org/media/13570/grantcycle_2023-12-information-session-preventing-next-pandemic-early-action-reviews_presentation_en.pdf
https://www.theglobalfund.org/media/13570/grantcycle_2023-12-information-session-preventing-next-pandemic-early-action-reviews_presentation_en.pdf
https://www.theglobalfund.org/media/13570/grantcycle_2023-12-information-session-preventing-next-pandemic-early-action-reviews_presentation_en.pdf
https://doi.org/10.1016/j.puhe.2023.02.010
https://doi.org/10.7189/jogh.13.03043
https://doi.org/10.1186/s12992-019-0500-z
https://www.who.int/publications/i/item/WHO-WHE-CPI-2019.9
https://www.who.int/publications/i/item/WHO-WHE-CPI-2019.9
https://doi.org/10.29011/2690-9480.100175
https://doi.org/10.1089/bsp.2014.0007
https://doi.org/10.1109/ICIMP.2007.35
https://doi.org/10.4018/jkm.2007010102
https://doi.org/10.5055/jem.0593
https://doi.org/10.11118/actaun201260040387
https://www.who.int/publications/i/item/9789241515429
https://www.who.int/publications/i/item/9789241515429
https://doi.org/10.1017/S174413312300004X
https://iris.who.int/bitstream/handle/10665/69376/EIP_KMS_2006.1_eng.pdf?sequence=1&isAllowed=y
https://iris.who.int/bitstream/handle/10665/69376/EIP_KMS_2006.1_eng.pdf?sequence=1&isAllowed=y
https://doi.org/10.1108/IJIS-07-2018-0068
https://helpjuice.com/pdfs/Knowledge_Management_A_Theoretical_And_Practical_Guide_Emil_Hajric(PDF).pdf?vgo_ee=evNPtBStQhwiXQhWB8Tws4UtBVRF%2Fuf%2F8jIPD4IjsJk4Kw%3D%3D%3AJZpAqPhSrQAolcFiDvee%2FUECGRAeu8vt
https://helpjuice.com/pdfs/Knowledge_Management_A_Theoretical_And_Practical_Guide_Emil_Hajric(PDF).pdf?vgo_ee=evNPtBStQhwiXQhWB8Tws4UtBVRF%2Fuf%2F8jIPD4IjsJk4Kw%3D%3D%3AJZpAqPhSrQAolcFiDvee%2FUECGRAeu8vt
https://helpjuice.com/pdfs/Knowledge_Management_A_Theoretical_And_Practical_Guide_Emil_Hajric(PDF).pdf?vgo_ee=evNPtBStQhwiXQhWB8Tws4UtBVRF%2Fuf%2F8jIPD4IjsJk4Kw%3D%3D%3AJZpAqPhSrQAolcFiDvee%2FUECGRAeu8vt
https://helpjuice.com/pdfs/Knowledge_Management_A_Theoretical_And_Practical_Guide_Emil_Hajric(PDF).pdf?vgo_ee=evNPtBStQhwiXQhWB8Tws4UtBVRF%2Fuf%2F8jIPD4IjsJk4Kw%3D%3D%3AJZpAqPhSrQAolcFiDvee%2FUECGRAeu8vt
https://www.who.int/emergencies/operations#:${sim }$:text=WHO%20uses%20an%20Incident%20Management,the%20IMS%20structure%20and%20roles
https://www.who.int/emergencies/operations#:${sim }$:text=WHO%20uses%20an%20Incident%20Management,the%20IMS%20structure%20and%20roles
https://doi.org/10.1186/s12961-023-01058-7
https://www.academia.edu/19873127/Determination_of_Essential_Knowledge_Management_System_Components_and_their_Parameters
https://www.academia.edu/19873127/Determination_of_Essential_Knowledge_Management_System_Components_and_their_Parameters
https://doi.org/10.1016/S2214-109X(23)00167-5
https://www.who.int/emergencies/disease-outbreak-news
https://www.who.int/emergencies/surveillance/early-warning-alert-and-response-system-ewars
https://www.who.int/emergencies/surveillance/early-warning-alert-and-response-system-ewars
https://extranet.who.int/sph/ihr-monitoring-evaluation
https://extranet.who.int/sph/ihr-monitoring-evaluation
https://www.who.int/publications/i/item/WHO-2019-nCoV-Country_IAR-2020.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-Country_IAR-2020.1
https://enterprise-knowledge.com/knowledge-management-2017/
https://enterprise-knowledge.com/knowledge-management-2017/
https://www.who.int/publications/i/item/9789241512299
https://academyhealth.org/publications/2013-11/getting-what-why-using-qualitative-methods-public-health-systems-research
https://academyhealth.org/publications/2013-11/getting-what-why-using-qualitative-methods-public-health-systems-research
https://iris.who.int/handle/10665/340072
https://iris.who.int/handle/10665/340072
https://www.who.int/publications/i/item/9789241580496
https://www.who.int/publications/i/item/9789241580496
https://doi.org/10.1016/j.techfore.2012.12.008
https://doi.org/10.1016/j.rser.2021.111459
https://doi.org/10.1016/j.bushor.2022.03.002
https://doi.org/10.1016/S0950-7051(00)00093-9
https://www.canada.ca/en/public-health/corporate/mandate/about-agency/external-advisory-bodies/list/independent-review-global-public-health-intelligence-network/final-report.html
https://www.canada.ca/en/public-health/corporate/mandate/about-agency/external-advisory-bodies/list/independent-review-global-public-health-intelligence-network/final-report.html
https://www.canada.ca/en/public-health/corporate/mandate/about-agency/external-advisory-bodies/list/independent-review-global-public-health-intelligence-network/final-report.html
https://www.canada.ca/en/public-health/corporate/mandate/about-agency/external-advisory-bodies/list/independent-review-global-public-health-intelligence-network/final-report.html
https://doi.org/10.31219/osf.io/z7ydr
https://books.google.co.ke/books?id=L3lyEAAAQBAJ&pg=PA17&source=gbs_toc_r&cad=1#v=onepage&q&f=false
https://books.google.co.ke/books?id=L3lyEAAAQBAJ&pg=PA17&source=gbs_toc_r&cad=1#v=onepage&q&f=false
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	A Knowledge Management System for health emergencies: facilitating knowledge continuity and timely decision-making for frontline responders using experiential knowledge captured during action reviews
	1 Introduction
	1.1 Knowledge failures during past public health emergencies
	1.2 Learning from past public health emergencies

	2 Current knowledge management practices 
	2.1 Information management systems used in public health emergency management
	2.2 Learning tools used during public health emergencies: action reviews 
	2.3 Failure to capture tacit knowledge gained from past emergencies

	3 A Knowledge Management System (KMS) to address knowledge discontinuity in health emergency preparedness
	4 Discussion
	4.1 A Knowledge Management System as a critical incident registry for public health emergency preparedness
	4.2 Prospects of the Knowledge Management System 

	5 Conclusion 
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Author disclaimer
	References


