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ABSTRACT
Introduction Learning is a key attribute of a resilient 
health system and, therefore, is central to health system 
strengthening. The main objective of this study was to 
analyse how Guinea’s health system has learnt from the 
response to outbreaks between 2014 and 2021.
Methods We used a retrospective longitudinal single 
embedded case study design, applying the framework 
conceptualised by Sheikh and Abimbola for analysing 
learning health systems. Data were collected employing 
a mixed methods systematic review carried out in March 
2022 and an online survey conducted in April 2022.
Results The 70 reports included in the evidence 
synthesis were about the 2014–2016 Ebola virus 
disease (EVD), Measles, Lassa Fever, COVID- 19, 2021 
EVD and Marburg virus disease. The main lessons were 
from 2014 to 2016 EVD and included: early community 
engagement in the response, social mobilisation, 
prioritising investment in health personnel, early 
involvement of anthropologists, developing health 
infrastructure and equipment and ensuring crisis 
communication. They were learnt through information 
(research and experts’ opinions), action/practice and 
double- loop and were progressively incorporated in 
the response to future outbreaks through deliberation, 
single- loop, double- loop and triple- loop learning. 
However, advanced learning aspects (learning through 
action, double- loop and triple- loop) were limited 
within the health system. Nevertheless, the health 
system successfully controlled COVID- 19, the 2021 
EVD and Marburg virus disease. Survey respondents’ 
commonly reported that enablers were the creation 
of the national agency for health security and support 
from development partners. Barriers included cultural 
and political issues and lack of funding. Common 
recommendations included establishing a knowledge 
management unit within the Ministry of Health with 
representatives at regional and district levels, investing 
in human capacities and improving the governance and 
management system.
Conclusion Our study highlights the importance of 
learning. The health system performed well and achieved 
encouraging and better outbreak response outcomes 
over time with learning that occurred.

INTRODUCTION
Learning is key to our lives, the success of 
our projects, performance of organisations 
and flourishing of our societies. Learning 
occurs naturally, but it can also be optimised. 
There are many definitions of learning.1–6 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ A growing interest in learning health systems over the 
past decade has led the Alliance for Health Policy and 
Systems Research to conceptualise a framework for 
analysing learning health systems, which had not yet 
been implemented.

 ⇒ Guinea has experienced successive and parallel infec-
tious disease outbreaks between 2014 and 2021 that 
have provided learning opportunities for the health sys-
tem and is, therefore, an appropriate setting to apply the 
learning health systems analysis framework.

WHAT THIS STUDY ADDS
 ⇒ Learning truly occurred in the response to outbreaks 
in Guinea’s health system through—basic learning 
aspects (information, deliberation and single- loop 
learning) most often—action/practice and double- loop 
learning every so often—and triple- loop learning hard-
ly ever; this learning led to improved performance of 
health system’s response to outbreaks over time, re-
sulting in better control of COVID- 19 and a successful 
response to the 2021 Ebola virus disease and Marburg 
virus disease. Survey respondents reported enablers 
and barriers to learning and formulated recommenda-
tions for improvements.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Learning within Guinea’s health system needs to be val-
ued and promoted through addressing the recommen-
dations made by study participants and researchers.

 ⇒ The framework needs to be improved to comprehen-
sively capture learning aspects and further studies are 
needed to widely deploy this framework in different 
contexts to help scholars and practitioners better un-
derstand its practicalities and facilitate analysing learn-
ing health systems.
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The one proposed by Fiol and Lyles, though limited by 
not including a behavioural change, better captures our 
perspective of learning—learning is the development 
of insights, knowledge and associations between past 
actions, the effectiveness of those actions, and future 
actions.5 Referring to Garvin’s definition of a learning 
organisation,7 a learning health system (LHS) can be 
defined as a health system skilled at creating, acquiring, 
interpreting, transferring and retaining knowledge, and 
at purposefully modifying its behaviour to reflect new 
knowledge and insights. Over the past decade, there has 
been a growing interest in LHS.8–22 An LHS builds on 
the recognition that health systems are complex, adap-
tive and social institutions that dynamically respond and 
adapt to changing needs and contexts, and it also poten-
tially has a long- term orientation towards change and 
transformation that goes beyond resilience.20 From this 
perspective, learning must be prioritised as a core compo-
nent of health system strengthening agendas.11 17 18 21 22 
Learning is essential to health system performance. An 
LHS can lead to more informed, critical and corrective 
practices and routines, resulting in improved perfor-
mance of the health system’s functions, increased adap-
tivity and innovation and greater self- reliance.10 20 The 
following examples illustrated some benefits of LHS 
connected with outbreak response—Several Asian coun-
tries, for example, South Korea, Singapore, Taiwan, Hong 
Kong, Saudi Arabia, Cambodia and Vietnam have speedily 
controlled COVID- 19 based on learning from previous 
outbreaks of Middle East respiratory syndrome and/or 
severe acute respiratory syndrome 23–30—In Barbados, a 
learning collaboration between the Ministry of Health 
(MoH) and researchers was instrumental in developing 
a climate- sensitive and epidemiology- sensitive warning 
system for future dengue outbreaks31—In Georgia, an 
evidence synthesis from the experiences of the earlier- 
mentioned Asian countries in the successful response 
to COVID- 19 helped health authorities to identify a set 
of measures for an effective response (achievement of 
intended goals) to this outbreak.32 In Nigeria, the estab-
lishment of vital new learning processes for outbreak 
control drawn on the experience from the response to 
Lassa fever enabled the health system to strengthen its 
capacity to produce the knowledge needed to tackle 
future outbreaks.33–35

Despite the potential benefits of an LHS, many health 
systems in low- and middle- income countries are not always 
capable of effectively generating and using the knowl-
edge they need for good performance. Reservoirs of tacit 
and experiential knowledge remain poorly deployed and 
harnessed,36 37 and consequently, policies and practices 
are often insufficiently informed by experience, data and 
evidence.16 Some LHS initiatives pointed out the lack of 
institutionalisation38 39 and lack of resources40 as barriers 
to success and sustainability. Other barriers include the 
lack of shared understanding of the concept of LHS.20 A 
health system that does not learn from its own or others’ 
experiences tends to repeat mistakes, and this has often 

resulted in the failure of well- intentioned policies and 
programmes.11 41

In September 2021, the Alliance for Health Policy 
and Systems Research (AHPSR) published a report that 
outlines the different ways in which health systems can 
learn and the steps that different stakeholders (including 
researchers) can take to help build LHS.20 In this report, 
the AHPSR combined three dimensions across which 
learning occurs in health systems grounded on the 
significant body of existing theories and frameworks of 
learning organisations and field case studies. These three 
dimensions are defined as learning levels (individual, 
team/group, organisation/cross- organisation), means of 
learning (information, deliberation and action/practice) 
and learning loops (single, double and triple).20 These 
are intended to be a starting point for gaining a shared 
understanding of an LHS as an actionable agenda. As a 
result, the WHO called on all countries to invest in LHS 
since this is the surest track to strengthening health 
systems sustainably and to progress towards universal 
health coverage.3 This study, therefore, subscribes to this 
call to action and is, to our knowledge, one of the first (if 
it is not the first) to examine how the conceptual frame-
work proposed by the Alliance for analysing LHS can be 
implemented.

Guinea offers an ideal setting for such research for 
several reasons. First, the 2014–2016 Ebola virus disease 
(EVD) outbreak which severely undermined Guinea’s 
health system (3814 infected cases and 2544 deaths42), 
provided outstanding opportunities to learn from its 
management for better preparedness to respond effec-
tively to future outbreaks.43–45 Moreover, after the EVD 
outbreak, Guinea experienced several other public 
health crises, such as Meningitis, Measles, Yellow Fever, 
Lassa fever, COVID- 19, circulating vaccine- derived type 
2 poliovirus (cVDPV2), 2021 EVD and Marburg virus 
disease. However, given the heavy workload and limited 
resources of Guinea’s MoH, the documentation of its 
experience (both positive and negative) in responding 
to health system ‘shocks’ has not been undertaken. This 
raises a few questions—Has the succession of outbreaks 
been a source of learning for the health system?—Was this 
succession of outbreaks an asset in speedily containing, 
for example, the 2021 EVD and the Marburg virus 
disease? Nevertheless, no evidence exists on how Guin-
ea’s health system has responded to and how it learnt 
from these public health crises and adapted its strategies 
and actions as a result.

Second, during the 2014–2016 EVD outbreak, an 
LHS intervention called ‘District.Team’ was initiated by 
experts from the Health Service Delivery Community 
of Practice and implemented as an action- research by 
the Institute of Tropical Medicine (ITM) of Antwerp 
(Belgium) in collaboration with its partner institutions 
(‘Centre National de Formation et de Recherche en Santé Rurale 
de Maferinyah’ in Guinea and ‘Centre de Recherche en Repro-
duction Humaine et en Démographie in Benin’) and piloted 
in Guinea and Benin in 2016–2017 with funding from 
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UNICEF.38 46 This initiative primarily targeted District 
Health Management Teams (DHMTs) and later involved 
staff from regional and central levels in online discus-
sions. It aimed to capacitate DHMTs through participa-
tory evidence production and peer- to- peer exchange to 
respond to outbreaks and other emerging health issues. 
Thus, it produced learning through information, delib-
eration, single- loop and triple- loop, and at the individual 
and team levels; this learning resulted in optimising the 
learning capacities of DHMTs.20 38 46 However, there is 
no evidence about whether and how Guinea’s health 
system has taken advantage of this learning initiative in 
responding to outbreaks that followed the 2014–2016 
EVD.

Therefore, this study aimed to analyse how Guinea’s 
health system has learnt from the response to outbreaks 
between 2014 and 2021. Specifically, we sought to (1) 
identify lessons learnt and whether and how the health 
system incorporated these lessons into its learning 
process and the response to future outbreaks, drawing 
on the literature, (2) describe learning that took place 
at different health system levels from the stakeholders’ 
perspective, (3) determine enablers and barriers to LHS 

from the stakeholders’ perspective and (4) formulate 
recommendations for improvement of learning within 
the health system from the perspective of stakeholders.

METHODS
Study design
We used a retrospective longitudinal single embedded 
case study design.47 The case is defined as the Guinea 
health system. The type of case study is retrospective longi-
tudinal since we aimed to document and analyse change 
over time (the past 8 years) and single embedded because 
we included multiple units of analysis in the same case: 
health committees, health districts, health regions, the 
MoH and its partners (different contexts and levels). The 
study sites were the health districts and regions in Guinea 
where at least one outbreak occurred within the study 
period. Our theoretical proposition is that an LHS must 
incorporate all the aspects of the three learning dimen-
sions (cf. Conceptual framework).

Setting
The study was conducted in Guinea, a West African 
country with a population of approximately 13 million, 
84% of whom live in rural areas.48 The Guinean health 
system has three levels—local (38 health districts)—inter-
mediate (eight health regions)—and central (MoH).49 
The structural organisation of the central level includes 
the National Agency for Health Security (ANSS), as an 
attached service. The ANSS, created on 4 July 2016 by 
presidential decree (N°:D/2016, 205/PRG/SGG)50 after 
the EVD outbreak, is in charge of the prevention, surveil-
lance and management of epidemic diseases in Guinea. 
It implements the strategic orientations of the MoH in 
terms of health security in the country.

Between 2014 and 2021, Guinea experienced several 
outbreaks such as EVD, Meningitis, Measles, Yellow 
Fever, COVID- 19, cVDPV2, Lassa Fever and Marburg 
virus disease. Some of these outbreaks spread over all 
the health districts, and others affected only one or some 
health districts, as mapped in figure 1 using the quantum 
geographic information system version 3.6. The two 
haemorrhagic fevers (EVD and Marburg virus disease) 
originated from the N’Zérékoré health region, where 
there exist two forests (Ziama and Diécké) considered 
among the world’s last remaining primary forests.51

Conceptual framework
The framework proposed by Sheikh and Abimbola20 for 
analysing LHS is used and contributes to ensuring the 
external validity or transferability of this case study.47 52 53 It 
presents three dimensions, namely levels, loops and means, 
whereby learning occurs in health systems. These dimen-
sions are presented in figure 2 and concisely described in 
box 1. Their full description can be found in the flagship 
report accessible from the following link : https://ahpsr. 
who.int/publications/i/item/learning-health-systems- 
pathways-to-progress

Figure 1 Outbreaks distribution in Guinea, 2014–2021.

Figure 2 The three learning dimensions in health systems.20
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Data collection methods
Data were collected by the primary author (TMM) over 
2 months, that is, March–April 2022, through a mixed 
methods systematic review54 (box 2) and an online survey 
(box 3). The review was carried out in March 2022 and 
informed the survey which was conducted in April 2022 
after obtaining ethical approval from ethics bodies in 
Guinea and at ITM. The review identified lessons from 
the response to each outbreak and allowed for analysing 
whether and how Guinea’s health system (as a whole) 
incorporated these lessons into its learning process and 
the response to future outbreaks (specific objective 1). 
From these general knowledge about learning from each 
outbreak (at the HS level), the online survey explored 
how each HS level (specifically) learnt over the study 
period (specific objective 2), determined enablers and 
barriers to LHS for outbreak response (objective specific 
3) and provided recommendations for improvement 
(specific objective 4) from the stakeholders’ perspective. 
Therefore, both review and survey complemented each 
other to answer the research question and to strengthen 
the construct validity of the case study.47 52 53 The authors’ 
reflexivity statement has been added as an online supple-
mental appendix.

RESULTS
Findings from the mixed methods systematic review
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses 2020 diagram
As depicted in figure 3, the initial literature search 
identified 1520 records, of which 1473 were from peer- 
reviewed literature and 47 from grey literature. After 
removing duplicates from the 1473 peer- reviewed 
records, we screened the titles and abstracts of the 
remaining 871 records, of which we excluded 707 irrele-
vant records, and sought 164 reports for retrieval. Then 
we assessed the retrieved full texts of 160 reports for 
eligibility, of which we excluded 70 irrelevant reports 
and 35 other reports that did not mention Guinea 
and included 55 reports in the synthesis. An irrele-
vant report was any report whose content (results and 
conclusion) did not present any lesson learnt related 
to outbreak response. As for the grey literature, from 
the 47 reports identified, 30 were sought for retrieval 
after screening the titles, of which five were discarded 
for not being relevant. A full- text assessment of the 
remaining 25 reports was done, and 15 were found rele-
vant and included in the synthesis. Overall, 70 reports 
were included in the synthesis.

Box 1 The three learning dimensions in health systems

Learning across levels
Learning occurs at the individual, team/group, organisation and cross- organisation levels.

Learning at an individual level entails information- gathering from different sources, gaining tacit knowledge through experience and interpreting 
these knowledge inputs.

Team or group- level learning tends to involve the collective interpretation of knowledge through dialogue and exchange and the development of 
shared understanding about issues, problems and solutions.103

Learning at the organisation and cross- organisation levels happens when knowledge and understanding to facilitate more comprehensive 
coordinated action are integrated and become routine.103–105

Learning loops
Theorists of learning organisations such as Argyris,79 Argyris and Schön,92 106 and Tosey et al96 identified three learning loops, namely single, double 
and triple.

Single- loop learning contributes to adjustments and corrections in regular actions—adapting routines and practices within the system without 
checking assumptions or underlying root causes.79

Double- loop learning goes a step further to question and influence fundamental frameworks, mental models and assumptions around problems 
and their solutions, resulting in changes at the level of governing norms, policies or objectives/goals.

As for triple- loop learning, there is limited consensus among the scholars about its definition.96 Nevertheless, often referring to as ‘learning how 
to learn’, triple- loop learning involves questioning the very basis (learning frameworks and assumptions) through which single- loop and double- 
loop learning occur and influencing them to change. It improves how the system learns through deliberate changes in or producing new learning 
structures, processes and strategies.79 92 106 107

Means of learning
Crossan et al,103 Stiglitz,108 and Jenkin109 identified three distinct and interconnected means whereby learning is produced in complex systems, 
namely learning through information, deliberation and action or practice.

Learning through information includes collecting, processing, deploying and disseminating information to meet the various learning aims of health 
systems, including measuring success and failure, anticipating trends and finding new approaches to address problems.110 111

Learning through deliberation is about producing learning through acts of human deliberation.108 112 Processes of dialogue and reflection are 
essential to link past actions, the effectiveness of those actions, and future actions and consist of non- peer and peer engagements and may occur 
in- person or through technology- enabled platforms.113–115

Learning through action in complex social systems happens when people, whether individually or as part of a team, group or organisation, learn 
through the practice and iteration of tasks and projects.116–118
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Synthesis of lessons and related learning dimensions or aspects
The characteristics of reports included in the synthesis 
and lessons learnt or recommendations for rapid 
control of future outbreaks are displayed in online 
supplemental file 3. Here, we summarised these lessons 
following the chronology of outbreak occurrence, 
described whether lessons from the previous outbreaks 
(eg, 2014–2016 EVD) were incorporated in responding 
to future outbreaks and pointed out the dimensions or 
aspects across which learning occurred.

Ebola virus disease (2014–2016)
The 2014–2016 EVD outbreak spread over 30 out of 38 
health districts and lasted about 2 years and half, with 
3814 infected cases (3358 confirmed cases and 456 prob-
able cases) and 2544 deaths (a total case fatality rate of 
67%).42 The main lessons learnt from the response to 
outbreaks over the study period came from EVD and 
they are grouped according to the health system building 
blocks (table 1).

This learning occurred through information (research 
and experts’ opinions), action and practice (learning 
by doing) and deliberation/double- loop learning (deci-
sions to withdraw the military from the response, involve 
anthropologists and create the ANSS—the change in the 
governing norms). Most lessons learnt were incorporated 
by the health system during and/or after the outbreak, 
through deliberation, single- loop, double- loop and 
triple- loop learning, as illustrated in table 2.

Measles
Since 2017, the Measles outbreak has been challenging 
the health system. The transmission persistence is due to 
insufficient herd immunity levels, which requires further 
reproduction number estimation to help decision- 
makers and field staff understand outbreak progress 
and the timing and type of vaccination efforts needed to 
stop transmission.55 This learning was produced through 
information (research). However, we have not found 

Box 2 Mixed methods systematic review

We selected the mixed methods systematic review as the most appropriate review method to address the review question.119 A mixed methods 
systematic review provides a more complete  
basis for complex decision- making than that offered by a single method review, thereby maximising its usefulness to clinical and policy decision- 
makers.119 The review included peer- reviewed and grey literature on outbreaks in Guinea over the study period. Both quantitative and qualitative 
research designs and mixed methods primary research were included in the review.119 In this review, we used the term ‘report’ instead of ‘study’, as it 
encompasses various documents (paper- based or electronic) that are relevant to the review question.120

Review question
The review applied the setting- perspective/population- intervention/phenomenon of interest- comparison- evaluation (SPICE) question formulation 
framework121 (online supplemental file 1). The review question was formulated as follows: How has Guinea’s health system learnt from the 
response to outbreaks over the past 8 years (2014–2021)?

Search strategy
A systematic electronic search was performed through PubMed, Web of Science and Google Scholar databases. The search filters included 
all study types (all fields), reports on Guinea outbreaks between January 2014 and December 2021, free full texts and French and English 
languages. Search terms or keywords were used for a pilot literature search, and when appropriate, Boolean operators helped combine them 
and develop a search strategy (online supplemental file 2). Medical subject headings were applied to synchronise synonymous terms in PubMed. 
In addition, Google customised search was carried out for online books, policy and professional websites, webpages, reports and outbreak 
response plans. The last search was performed on 5 March 2022.

Selection and appraisal of reports and data extraction
All records identified from databases, websites and webpages were saved in Mendeley software then imported into Rayyan software122 for 
screening (removing duplicates). The selection of reports for review followed the updated Preferred Reporting Items for Systematic Reviews 
and Meta- Analyses 2020 statement.120 The appraisal of reports relied on the relevance of the information they contained related to lessons/
recommendations about the response to outbreaks over the study period in Guinea, which determined the reports’ inclusion in the synthesis. 
The included reports consisted of research articles (both observational and interventional studies, eg, field intervention), reviews, letters to 
editors, policy briefs, case reports, perspectives, debates, opinions, commentaries, books, websites, webpages, organisational reports and 
outbreak response plans. The reports for which the full text could not be retrieved were excluded. Reports’ selection and appraisal were 
made independently by two researchers (TMM and BSC). Data were extracted using a 2016 Microsoft Excel spreadsheet. The following report 
characteristics were extracted: corresponding author, publication year, country, type of report, study design, outbreak, main lessons learnt or 
recommendations.

Data synthesis and analysis
We used a convergent integrated approach for evidence synthesis and integration.119 Narrative and tabular data synthesis were performed, 
followed by a chronological and thematic analysis.123 Data were triangulated across sources in the narrative synthesis, while the tabular 
synthesis depicted the characteristics of reports and a short description of the lessons/recommendations. In the analysis, data were organised 
following the occurrence chronology of outbreaks they relate to, and themes (learning aspects) from the conceptual framework were applied 
when appropriate.
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evidence in the literature on whether the health system 
has incorporated this learning or not.

Lassa fever
Lassa fever, which was first diagnosed in October 2011 in 
Guinea, is now endemic in the country. One reason could 
be the challenge in early identification of the disease 
in remote areas, that is, at health centre level.56 Thus, 
there is a need for regular awareness training to facili-
tate the implementation of improved field surveillance 
and early detection.56 The chemical treatment effectively 
controls local rodent populations. It can partly serve as a 
practical, holistic approach combining rodent trapping, 
use of local rodenticides, environmental hygiene, house 
repairs and rodent- proof storage.57 Eradicating the 
Lassa virus requires controlling rodents in neighbouring 
villages, and the risk of Lassa virus spillover is hetero-
geneously distributed within Guinea’s villages.58 This 
learning happened through information (research) and 
was probably taken into account by the health system, as 
the ANSS strengthened multisectoral actors’ capacity in 
the ‘One Health’ approach (through deliberation and 
double- loop learning), which has been implemented 
in the country since 2019 for better control of zoonotic 
diseases.59 However, we have not found evidence about 
triple- loop learning.

COVID-19
The primary outbreak that followed EVD was COVID- 
19, declared on 12 March 2020, the response of which 

recorded improvements and success drawn on lessons 
learnt from the response to the EVD outbreak, such as—
the early diagnosis of the disease (the first case detected 
within 48 hours) due to strengthened disease surveillance, 
outbreak investigation and laboratory capacities—the 
availability of epidemic treatment and isolation centres—
and the knowledge about how to elaborated an outbreak 
response plan. In fact, the response plan was elaborated 
(in February 2020) even before the onset of the outbreak 
in the country.60 This plan included most of the lessons 
from the response to EVD outbreak in terms of epidemio-
logical surveillance, laboratory, infection prevention and 
control, information and communication, logistics, coor-
dination, community engagement, risk communication, 
treatment centres, data collection and contact tracing 
(Go.Data) and also included a component specific to 
clinical manifestation of COVID- 19, such as resuscita-
tion. For instance, a community response strategic plan 
called ‘stop COVID- 19 within 60 days’61 was implemented 
referring to the ‘zero Ebola within 60 days’ strategic plan 
successfully carried out during the EVD outbreak.62

However, despite the introduction of rapid readiness 
and response measures, some health system weaknesses 
persist (eg, lack of financial resources), and the unique 
nature of COVID- 19 continues to challenge control 
efforts.63 From these weaknesses, lessons that could be 
incorporated to improve future outbreak responses 
were connected to strengthening contact tracing, 
early community engagement,64 optimal outbreak 

Box 3 The online survey

An online survey was preferred to reach wider audience and because of time and resource constraints.124 125 The survey was qualitative and 
conducted using an electronic (KoBoToolbox126) semi- structured questionnaire, whose design was informed by the conceptual framework. The 
questionnaire was pretested with non- participants to check the clarity of the questions and reformulate those that posed problems of understanding.

Participant sampling and recruitment
The survey targeted key informants at all levels of Guinea’s health system and from partner organisations. They were purposively selected and 
consisted of community actors (members of the Committee for Health and Hygiene - COSAH), district medical officers (DMOs) and regional health 
inspectors (RHIs) in heath districts and regions where at least one outbreak has been experienced within the study period, one representative from 
the ANSS, and one representative from each technical and financial partner such as WHO, CDC, UNICEF, IOM, UNFPA, USAID, Amref Health Africa, CRS, 
Red- Cross and Jhpiego. They were approached via email addresses. Since all the DMOs and RHIs and some staff from the central level participated 
in the ‘District.Team’ initiative, their electronic mailing list was still available.94 The email addresses of key informants from partner institutions and 
newly appointed DMOs and RHIs were obtained from the Ministry of Health. The community actors received the questionnaire through the DMOs, who 
distributed it to the heads of the health centres (themselves members of the COSAH), who shared it with the whole COSAH.

Data analysis
Data from KoBoToolbox were exported to a 2016 Excel spreadsheet and downloaded. The overall case study database was developed to ensure the 
reliability of this case study.47 52 53

Thematic and content analysis was carried out manually by the primary author (TMM). Data were triangulated across respondents (eg, enablers, 
barriers and recommendations), contributing to ensuring the credibility or internal validity of the case study.47 52 53 127 The information was then 
analysed using deductive coding (based on the conceptual framework and contextual factors). The codes were classified into main categories (levels, 
loops, means and contextual factors) and subcategories (individual, team, organisation, cross- organisation (for levels); single, double and triple (for 
loops); information, deliberation and action (for means); enablers and barriers (for contextual factors).

Monitoring and quality control
The first author (TMM) assured data monitoring and quality control daily. KoboToolbox offered the possibility to verify the completeness/accuracy 
of data submitted by respondents. The respondents who submitted incomplete questionnaires were requested via email to complete the missing 
information when needed.
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preparedness (eg, sufficient case detection and response 
capabilities)65 66 and reflecting on strategies to mitigate 
the effects of political unrest on outbreak control efforts 
or implementation of the response plan.64 67 Moreover, 
for more success in responding to outbreaks, the health 
system needs to rethink the governance of the outbreak 
response by prioritising internal resource mobilisation 
and creating better synergy between national institutions 
to pool existing strengths and gain support from commu-
nities. To this end, national institutions tasked with each 
response pillar should be identified and provided with 
the required resources (eg, local budget lines) under the 
coordination of the MoH or the designated institution. 
When doing so, the path for long- term capacity building 
of local actors with support from technical and financial 
partners could be established.66 68

Besides, the COVID- 19 pandemic jeopardised efforts to 
achieve Sustainable Development Goals for maternal and 
child health in urban settings in Guinea. Therefore, for 
the country’s health system to be more resilient to crises 
such as COVID- 19, interventions are needed to ensure 
the continuity of maternal and neonatal care.69

These lessons were learnt through information 
(research and experts’ views), deliberation (meetings), 
action and practice (‘stop COVID- 19 within 60 days’ 
strategy) and single loop (elaboration of the response 
plan). Looking at the above lessons to be considered to 

improve future outbreak response, it appears that many 
lessons learnt from the response to the EVD outbreak 
were not adequately incorporated by the health system. 
Therefore, learning through action and practice was 
limited beyond the missing double- loop and triple- loop 
learning.

Ebola virus disease (2021)
Amid COVID- 19, the MoH declared the EVD outbreak 
in the health district of N’zérékoré on 14 February 
2021. Three confirmed and four probable cases and 
five deaths (one confirmed+the four probable) were 
notified two days later. The outbreak was success-
fully controlled within one health district and within 
four months, with 23 infected cases (16 confirmed+-
seven probable cases), of which 12 deaths (a total case 
fatality rate of 52%) and 11 cured/survivors. This success 
pertains to the integration into the response plan of 
experience and most lessons learnt from the 2014–
2016 EVD outbreak.70 These success factors include 
strengthened epidemiological surveillance, the deploy-
ment of skilled Guinean professionals trained during 
the previous EVD at all response pillars, good coordi-
nation and synergy of partners’ actions, early commu-
nity engagement and ring vaccination.71 Moreover, a 
‘90 days strengthened surveillance plan’ was designed 
and implemented with the aims of—maintaining and 

Figure 3 PRISMA 2020 updated flow diagram.120 PRISMA, Preferred Reporting Items for Systematic Reviews and Meta- 
Analyses.
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strengthening community- based surveillance through 
the ‘One Health’ platforms—ensuring vaccination 
of health staff, corpse washers, traditional healers, 
red- cross staff, survivors’ relatives in the region of 
N’zérékoré—and strengthening the survivors’ moni-
toring programme, that is, clinical, biological and 
psychological monitoring, surveillance and vaccination 
around survivors and research.72 However, as the Ebola 
virus can persist in survivors’ body fluids for five years, 
research efforts must focus on potent antiviral agents 

that can eradicate the latent virus reservoir in patients 
with EVD and on efficient vaccines that provide long- 
term protection.73

Here, learning occurred through information 
(research, eg, survivors’ clinical, biological and psycho-
logical monitoring), deliberation (meetings), action and 
practice (ring vaccination, community engagement) 
and single loop (development of the response plan). 
However, no evidence exists about double- loop and 
triple- loop learning.

Table 1 Lessons learnt from the 2014–2016 EVD response, Guinea

Health system 
building blocks Lessons learnt

Leadership and 
governance

 ► Engaging community early in the response43 57 77 85 128–136

 ► Performing social mobilisation43 77 85 128 133 135 137

 ► Strengthening community participation138 139

 ► Ensuring multisectoral collaboration139 140

 ► Establishing a sustainable structure (ANSS) for outbreak response with an autonomous 
management mandate85

 ► Elaborating the national post- Ebola health system strengthening investment plan141

 ► Enhancing governance85

 ► Evading the deployment of armies, especially western armies on the ground, to avoid fear in 
communities and prevent mistrust and violent fatal attacks on healthcare workers (HCWs) and 
volunteers133

 ► Avoiding partners or ‘friends’ command according to what they have known or used elsewhere, 
and taking into account local skills in the command85

Human resources  ► Prioritising investment in health personnel (training and capacity building, increasing the number 
through recruitment and retention strategies)85 132 137 142–145

 ► Involving social scientists/anthropologists early in the response45 146–149

 ► Putting local professionals to the fore of the response while external agents being in the 
background150

Service delivery  ► Enhancing preparedness to mitigate outbreak- collateral effects by designing parallel strategies 
and interventions to counter service disruptions (tuberculosis, maternal and child health including 
nutrition and prevention of mother- to- child transmission of HIV, malaria in under- five) particularly, 
developing toolkits for monitoring health service disruptions and adjusting programmes 
accordingly129 151–156

 ► Preserving communities’ values and addressing outbreak- related psychological effects157 158

 ► Implementing ring vaccination159

 ► Ensuring long- term follow- up of EVD survivors, as the virus can persist in their seminal fluid for a 
long period of time (531 days after onset of disease)160

 ► Strengthening infection prevention and control (IPC)161

 ► Addressing underlying social determinants of the country’s vulnerability and weak capacity for a 
successful response to outbreaks132

 ► Addressing survivors’ emotional reactions158

Information and 
knowledge

 ► Combining epidemiological surveillance with molecular surveillance (real- time 
sequencing)148 150 160 162

 ► Conducting crisis communication85 131 163

 ► Improving disease surveillance, including setting up the surveillance and alert system for early 
detection of EVD resurgence among survivors, and expanding disease- specific surveillance to 
areas surrounding the outbreak’s known geography145 164–166

 ► Building a multifaceted motivational approach which emphasises motivational messages that refer 
to patriotic values and moral responsibility when recruiting volunteers167

Infrastructure and 
supplies

 ► Developing health infrastructure and equipment (epidemic treatment centres and laboratory 
capacity building)85 144 145

 ► Conducting a real needs assessment to avoid purchasing useless equipment85

Finances Managing the mobilised funds with transparency85

ANSS, National Agency for Health Security; EVD, Ebola Virus Disease.
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Marburg virus disease
On 3 August 2021, two months after, the end of the EVD 
outbreak, while COVID- 19 was in progress, the health 
district of Guéckédou was alerted by the health centre 
of Koundou, located 54 kilometres from Guéckédou city, 
of a community death of a 46- year- old male resident of 
Tèmèsadou M'boket (a small village situated nine kilo-
metres from the Sierra Leone border). An investiga-
tion team was immediately deployed to the village and 
conducted a preliminary investigation by collecting a 
postmortem oral swab sent to the viral haemorrhagic 
fever laboratory in Guéckédou the same day. The result 
of the reverse transcription- PCR test on 3 August 2021 
was positive for Marburg virus disease. Immediately, a 
multidisciplinary team was put in place to implement 
response activities supported by a response plan.74 The 
outbreak was controlled within 42 days, with only one 
confirmed case/death. The rapid implementation of 
response activities, coupled with the experience of the 
affected health district in fighting against viral haem-
orrhagic diseases, played a central role in controlling 
the epidemic’s spread to other health districts and the 
neighbouring countries.75 In particular, the training and 
vigilance of HCWs in the surveillance of epidemic- prone 
diseases were essential to the early detection of the case.

“We immediately informed the district health authorities 
so that they could take a sample,” as asserted the lead of 
the health centre of Koundou.76

In addition, effective contact tracing, community 
engagement, social mobilisation, improvement in border 
disease surveillance and WHO experts’ support for 
outbreak investigation, rapid emergency response and 
improvement in disease surveillance and testing were 
instrumental in the rapid outbreak control.77 The WHO 
Regional Director for Africa, impressed with the growing 
expertise in outbreak response in Guinea, stated:

Without immediate and decisive action, highly infectious 
diseases like Marburg can easily get out of hand. Today we 
can point to the growing expertise in outbreak response in 
Guinea and the region that has saved lives, contained and 
averted a spillover of the Marburg virus.78

However, the source of the epidemic is still unknown, 
and the wife of the unique case could not be found, 
which constitutes a significant risk for the resurgence of 
cases. Consequently, investigations and research (sero-
prevalence of Marburg in the population of Guéckédou) 
were in progress during the review period.75

Here, learning happened through information (notifi-
cation of death, oral swab collection and testing), delib-
eration (meeting and expert consultations), action and 
practice (implementation of outbreak response activ-
ities,eg, surveillance, contact tracing and community 
engagement), single loop (elaboration of the response 
plan and on- site testing thanks to laboratory capacity 
building). Besides, ongoing research on Marburg 
seroprevalence is also a source of learning through Le
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information. However, we have not found in the reports 
we reviewed evidence of what we could categorise as 
double- loop and triple- loop learning.

Findings from the survey
In this section, we showed participants’ characteris-
tics, described learning that occurred at the different 
health system levels employing the learning dimen-
sions, determined enablers and barriers to LHS from 

the respondents’ perspective and formulated recom-
mendations for improvement of learning within the 
health system from the perspective of respondents.

Participants’ characteristics
Overall, 33 key informants participated in the survey, 
including one representative of the ANSS (central level), 
five regional health directors (regional level), 13 district 
medical officers (DMO) (district level), five community 

Table 3 Enablers and barriers to learning health system in terms of response to outbreaks in Guinea, 2022

Factors Enablers Barriers

Organisational structure  ► Creation of the national agency for health security 
(ANSS)*

 ► Decentralisation of coordination teams (ERARE, 
EPARE/ECARE)*

 ► Activation of COU- SP
 ► Existence of research and training facilities
 ► Existence of a scientific advisory committee

 ► Lack of ownership of the concept of 
LHS†

 ► Over- dependence on technical and 
financial partners

Learning- friendly leadership 
and hierarchical culture

 ► Availability of political and administrative authority  ► Cultural, hierarchical and political 
considerations†

 ► Suboptimal enabling conditions
 ► Ignorance of the bottom- up planning/
voice in decision- making†

 ► Lack of staff accountability

Human resources  ► Availability of human resources (including the 
presence of experts)

 ► Presence and commitment of staff, in particular, 
those who participated in the EVD outbreak 
response*

 ► Trained staff in FETP

 ► Lack of time in DHMTs
 ► Interference of activities (multiplicity of 
vertical programmes) in health districts

 ► Lack of commitment of DHMTs 
(reluctance in some cases)

 ► Lack of ownership of the concept of 
LHS†

Financial, logistic and 
technical resources

 ► Support from development partners  ► Lack of funding (non- implementation of 
the decisions made at the bottom level)†

 ► Lack of logistic resources
 ► Technical barriers (internet, computer 
equipment)

Active learning agenda and 
vision

NA  ► Insufficient establishment of objective 
or performance contracts to stimulate 
learning

Capacity building  ► Continuous training/capacity- building workshops
 ► Experience/solution sharing (lessons learnt and good 
practice)*

NA

Enabling environment for 
teamwork

 ► Motivation of staff by the hierarchy
 ► Involvement of all stakeholders, including partners, 
communities and socio- anthropologists

 ► Insufficient communication between the 
community and the health staff (lack of 
information and awareness)†

Non- alignment of incentive 
structures to learning 
requirements

NA  ► Lack of reward/sanction system
 ► Delay in paying workers
 ► Incentives related to the distance for 
workers in remote areas not taken into 
consideration

Monitoring and evaluation  ► After- action review NA

Outbreak  ► Presence of the outbreak itself  ► Politicisation of outbreaks
 ► Rumours

*Commonly- reported enablers.
†Commonly- reported barriers.
COU- SP, Public Health Emergency Operation Centre; DHMTs, District Health Management Teams; ECARE, Communal Epidemic Alert 
and Response Team; EPARE, Prefectural Epidemic Alert and Response Team; ERARE, Regional Epidemic Alert and Response Team; 
EVD, Ebola Virus Disease; FETP, Field Epidemiology Training Programme; LHS, Learning Health System.

 on A
pril 27, 2024 by guest. P

rotected by copyright.
http://gh.bm

j.com
/

B
M

J G
lob H

ealth: first published as 10.1136/bm
jgh-2022-010996 on 28 F

ebruary 2023. D
ow

nloaded from
 

http://gh.bmj.com/


12 Millimouno TM, et al. BMJ Global Health 2023;8:e010996. doi:10.1136/bmjgh-2022-010996

BMJ Global Health

actors and nine representatives of different partners 
(online supplemental file 4).

Learning at the central, regional and district levels
The ANSS informants responded to all outbreaks in 
Guinea from 2014 to 2021. Each health district expe-
rienced at least one outbreak that the regional health 
inspectors and DMO were involved in controlling. In 
summary, the ANSS staff, the RHIs and DMOs have 
mostly learnt through fundamental aspects (information, 
deliberation and single loop) and partly across action 
and double loop, while triple- loop learning was missing. 

Online supplemental file 5 details learning that occurred 
at the central, regional and district levels.

Learning at the community level
Over the study period, the first outbreaks that commu-
nity respondents were involved in fighting against were 
the EVD outbreak (2014–2016) and Polio (cVDPV2 
– October 2021). Most community respondents were 
involved in EVD outbreak response, and one was involved 
in Polio control. Respondents are all man and from four 
health districts, namely, Guéckédou, Kissidougou, Dabola 
and Faranah.

Table 4 Recommendations for learning improvement linked to outbreak response in Guinea from respondents’ perspective, 
2022

Recommendation Related factor (result)
Recommendation 
target

Implementation 
term

 ► To improve the leadership of the MoH and 
coordination

 ► To improve the governance and management 
system at all levels, including transparency and 
accountability to the population, government and 
donors*

 ► To create a sharing environment and making 
available the necessary resources

 ► Learning- friendly 
leadership and culture

 ► MoH General 
Secretariat

 ► MoH Policy advisor

 ► Short (<1 year)

 ► To establish a knowledge management unit 
within the MoH with representatives at regional 
and district levels*

 ► To strengthen operational research at the health 
district level

 ► To improve the use of the digital strategy for 
facilitating learning*

 ► To involve all stakeholders on all health issues
 ► To institutionalise key learning functions within 
the Guinean health system*

 ► Organisational 
structure

 ► MoH General 
Secretariat

 ► Office for strategy 
and development

 ► Short to medium 
(1–3 years)

 ► To create and deploy human capacities required 
to perform learning functions*

 ► To promote local recruitment based on priorities

 ► Human resources  ► MoH Training 
Service

 ► Programme 
coordinators

 ► ANSS director
 ► RHIs/DMOs

 ► Short/medium

 ► To create performance or target contracts with 
managers at the ANSS, regional and district 
levels

 ► Active learning 
agenda and vision

 ► Managers’ 
hierarchical 
supervisors

 ► Partners

 ► Medium

 ► To provide the necessary resources for the 
implementation of activities*

 ► To improve the financial contribution of the 
government to be less dependent on TFPs

 ► To continue supporting health structures with 
logistics, communication and funding

 ► To ensure technical and financial support to 
COSAH, reinforcing community health and real- 
time information sharing

 ► Financial, logistic and 
technical resources

 ► MoH General 
Secretariat

 ► MoH Policy advisor
 ► Partners

 ► Short to medium

*Commonly- reported recommendations.
ANSS, National Agency for Health Security; COSAH, Committee for Health and Hygiene; DMOs, District Medical Officers; MoH, Ministry of 
Health; RHIs, Regional Health Inspectors; TFP, Technical and Financial Partner.
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They were tasked with awareness- raising on outbreak 
preventive measures, kit distribution, social mobilisation 
and management of community reluctance.

After training on the disease [Ebola], we were hired to 
raise awareness in the community and on the radio (com-
munity relay, man).

I was part of one of the committees set up to deal with re-
luctance and community mobilisation to adhere to the out-
break control measures (community leader, man).

My role was to distribute hand- washing kits and inform 
people to report foreigners who come for visits or to the 
market, and I was involved in transporting corpses from 
point A to point B (community relay, man).

More than half of them fought against the outbreak 
(COVID- 19) that followed the one they were involved in 
responding to for the first time. The non- involvement of 
certain informants in future outbreak response was due 
to either the non- availability (hired on another activity) 
of the person concerned or because his/her health area/
locality did not experience any future outbreak.

Respondents reported having learnt lessons from the 
health system outbreak control strategies such as the 
involvement of all actors (including communities) in the 
response, setting up committees in the villages to task 
with alerts, recommendations to comply with hygiene 
rules, wearing of face masks, physical distancing, hand 

Box 4 Our observations about the learning health system (LHS) analysis framework

This framework enlightens the concept of learning health system by encompassing good features of learning organisation from the literature. Certain 
frameworks used in health systems, such as Cynefin’s, allow for learning but are limited in their current conceptualisation and application. The 
Cynefin framework,173 174 a leaders’ decision- making tool, brings about action- focused learning, from which the other learning aspects (except triple- 
loop learning) can derive according to the different levels of uncertainty (simple, complicated, complex and chaotic). As an illustration, Holly et al175 
applied the Cynefin framework to report on a learning approach to community response during the COVID- 19 pandemic in the USA, which missed the 
triple- loop learning.

Despite the value of the current LHS analysis framework, we operationally and conceptually noticed that some areas need to be improved. First, 
double- loop and triple- loop learning boundaries are blurred in practice and can be inversely and confusingly employed. Confusion may arise from the 
diverse conceptualisations of triple- loop learning in the literature, some of which overlap with double- loop learning. Nevertheless, to operationally 
distinguish between learning loops, we think that it may be helpful to pay attention to key attributes (expected changes) such as—altered actions 
(for single- loop learning)—altered governing norms, policies or objectives/goals (for double- loop learning)—altered learning processes, structures 
or strategies (for triple- loop learning). Second, the emotional aspect of learning (learning by feeling/going through) is not captured by the current LHS 
analysis framework. This could be taken into account by reframing learning through action/practice (learning by doing/seeing) as ‘learning through 
experience’ because the latter incorporates the former and learning by feeling things.176 We believe that as individuals, teams and even organisations, 
we also learn by ‘going through’. For instance, experiencing barriers, facing humiliation, hate, discrimination, fighting bureaucracy, political oppositions 
or private interests call to deeper human processes than adapting routines or solving problems. Also, learning coming from handling an epidemic 
can entail strong emotions (pain, death, fear, stigmatisation) that are source of learning (willingness to change) for a team, society or nation, though 
these emotions can be sometimes tough. Thus, the description of ‘learning through experience’ could be extended to knowledge translation to 
explain how knowledge generated by doing, seeing or feeling can be applied.83 Third, the current framework focuses only on analysing the learning 
process. It does not say anything about learning outcomes. However, analysing an LHS must consider both the learning process and outcomes for 
a comprehensive performance evaluation. Therefore, there is a need to review the current framework design by relating the learning dimensions 
to outcomes (key changes/potential benefits) with a description about how to evaluate outcomes. For instance, when the framework is applied to a 
specific domain (eg, outbreak response or maternal deaths surveillance and response system), the evaluation of learning outcomes (health system 
performance) may draw on the domain- specific indicators. Last, further studies are needed to widely deploy the LHS framework in different contexts 
to help scholars and practitioners better understand its practicalities and facilitate analysing LHS.

In short, to operationally and conceptually improve the current framework, we suggest—making a clear distinction between learning loops—
reframing learning through action/practice as ‘learning through experience’—relating the learning dimensions to outcomes with a description about 
how to evaluate outcomes—and deploying the framework in different contexts.

Box 5 Study implications

We hope that the findings of this study will inform policymakers and decision- makers about strategies or mechanisms required to build an learning 
health system (LHS) or advance learning within Guinea’s health system, particularly by relying on recommendations made. Furthermore, this study 
could stimulate the emergence of a learning ecosystem in Guinea, as the current study and our past work on learning38 46 169–171 show that there is a 
promising momentum. This hope is supported by the increase in the number of Guinean first authors on scientific papers (eg, 21/55 peer- reviewed 
papers included in the evidence synthesis have a Guinean as first author). Moreover, as Guinea’s health system tackles multiple public health 
challenges in succession/parallel, the evidence of lessons learned and incorporated would help it raise its profile in the African region and could 
support the mobilisation of technical and financial resources needed to institutionalise key learning functions. Finally, demonstrating that Guinea’s 
health system actively incorporates what it learns into its approaches and actions might encourage other African countries’ MoH to set their own 
goals of establishing their countries’ health systems as LHS and to strengthen domestic research capacity, especially for health policy and systems 
research.
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Table 5 Recommendations from researchers related to learning improvement within Guinea’s health system

Recommendations Recommendation target Support Implementation term

 ► To take into account the 
recommendations made 
by respondents (cf. table 4) 
because they contribute to 
building an LHS. We suggest 
starting with a cluster or 
consultation meeting to discuss 
these recommendations and 
prioritise and advocate them.

 ► MoH General Secretariat
 ► ANSS Director
 ► Programme coordinators
 ► RHIs
 ► DMOs

 ► Partners
 ► Experts

 ► Short
 ► (<1 year) to medium (1–3 
years)

 ► To establish regular post- action 
reviews

 ► ANSS Director
 ► RHIs
 ► DMOs

 ► Partners  ► Short

 ► To balance investments in the 
health system hardware and 
learning capacities

 ► MoH General Secretariat
 ► MoH Policy Advisor
 ► Partners

 ► Partners  ► Short/medium

 ► To train/build the capacity of 
staff at the ANSS, regional, 
district and community levels 
in knowledge management and 
the concept of LHS

 ► MoH Secretariat General
 ► MoH Training Service

 ► Partners
 ► Experts

 ► Short/medium

 ► To strengthen supportive 
supervision

 ► Programme coordinators
 ► Managers

 ► Partners  ► Short

 ► To establish and align incentive 
mechanisms to learning 
requirements

 ► MoH General Secretariat
 ► ANSS Director
 ► Programme coordinators
 ► RHIs
 ► DMOs

 ► Partners  ► Short/medium

 ► To integrate learning into 
existing health programmes

 ► MoH General Secretariat
 ► Programme coordinators

 ► Partners
 ► Experts

 ► Short/medium

 ► To develop an active learning 
agenda and vision

 ► MoH General Secretariat  ► Experts  ► Short/medium

 ► To improve/rethink governance 
in terms of response to 
outbreaks

 ► MoH General Secretariat
 ► ANSS Director

 ► Partners  ► Short

 ► To set up a collaboration 
frame between researchers 
and policy/decision- makers to 
motivate knowledge use and 
learning

 ► MoH General Secretariat  ► Partners  ► Short

 ► To invest in domestic capacity 
for health system research and 
policy analysis

 ► MoH General Secretariat  ► Partners  ► Medium

 ► To recognise and make use of 
innovations emerging from day- 
to- day experience

 ► MoH General Secretariat
 ► MoH Policy Advisor
 ► Programme coordinators

 ► Partners  ► Short

 ► To listen to and learn from 
communities served by the 
health system

 ► MoH Directorate of 
Community Health

 ► RHIs
 ► DMOs

 ► Partners  ► Short

 ► To incorporate learning into 
basic training curricula

 ► Faculty of Health Sciences 
and Techniques (UGANC)

 ► Partners
 ► Experts

 ► Short/medium

ANSS, National Agency for Health Security; DMOs, District Medical Officers; LHS, Learning Health System; MoH, Ministry of Health; RHI, 
Regional Health Inspector.
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washing for public and health staff, the declaration to the 
hierarchy of any suspected case. They learnt those lessons 
through deliberation (meetings) and action/practice 
(written recommendations or shared guidelines). They 
applied what they learnt across daily use, disease surveil-
lance, awareness- raising, meetings with health profes-
sionals, community relays and village committees.

In our area, we set up a multisectoral committee for lo-
cal decision making and awareness- raising (head of health 
centre, man).

We work with communities to whom we constantly remind 
the compliance with outbreak control measures (head of 
health centre, man).

Learning at the technical and financial partners’ level
MoH’s technical and financial partners who participated 
in this study were WHO, UNICEF, USAID, UNFPA, CRS, 
Jhpiego and Amref Health Africa. WHO and UNICEF 
were involved in responding to all outbreaks that 
occurred over the study period. Others responded to 
at least two outbreaks, the most common of which were 
EVD and COVID- 19.

Respondents reported having learnt many lessons from 
the strategies used by the MoH in outbreak response. 
These lessons relate to:

The creation of a national agency in charge of outbreak 
prevention and response (ANSS) and decentralised coor-
dination teams (ERARE, EPARE/ECARE, COU- SP).

There was better diligence in the response between the two 
outbreaks [Ebola 2014 and 2021], such as establishing an 
agency and coordination bodies and partners' engagement 
though we faced coordination deficit at times (UNFPA, 
man).

The focus put on training health staff, equipping 
health facilities and community engagement.

We learnt from Guinea’s MoH that the outbreak response 
strategy should focus on strengthening the health system 
by emphasising staff training and equipping health facili-
ties, strengthening community health by focusing training 
and involvement of affected communities, good coordina-
tion of actors and documentation of lessons learnt (Amref 
Health Africa, man).

The use of past experiences by the MoH in responding 
to future outbreaks.

Lessons learnt from the 2014–16 EVD outbreak response 
allowed for rapid control of the 2021 EVD and a better 
response to COVID- 19 (UNICEF, man).

The need for better coordination of mobilised funds 
for outbreak response, better management of partners’ 
assistance by a strengthened leadership, and ensuring 
accountability of all actors at all levels.

There was a fairly prompt reaction from the MoH. Efforts 
were made to mobilise funds. Nevertheless, it should be 
noted that coordination efforts must be improved to capi-
talise on the funds received for the response to outbreaks 

and strengthen the MoH’s leadership for better manage-
ment of partners 'assistance and to avoid everyone doing 
what they want. Efforts should also be made to improve 
the responsibility and accountability of MoH officials at all 
levels (Jhpiego, woman).

They learnt these lessons through deliberation (meet-
ings), action/practice (shared guidelines, written recom-
mendations) and single- loop (participation in elaborating 
outbreak response plans). Besides, they transmitted to or 
shared with Guinea’s MoH some experiences (organisa-
tion/cross- organisation learning) in terms of outbreak 
response that were mainly about:

Epidemiological surveillance
We shared technical experience in epidemiological surveil-
lance through training on Integrated Disease Surveillance 
and Response (IDSR) offered to MoH officials, and super-
vision missions in the field (WHO, man).

Risk communication and community engagement
Based on the response pillars, UNICEF provided expertise 
in risk communication and community engagement, water 
sanitation and hygiene (WASH) and infection control and 
prevention, psycho- social support, child care, community- 
based surveillance, prevention of sexual abuse and ex-
ploitation (UNICEF, man).
Concerning Ebola, we documented the lessons we learnt in 
the community response approach and shared them with 
other stakeholders, including the MoH (Amref Health Af-
rica, man).

Infection prevention and control
We have provided infection prevention and control in all 
aspects, especially in health facilities, to protect providers 
and clients by ensuring continuity of services. Case man-
agement is important but ensuring continuity of services 
is also essential; thus, the MoH must consider this aspect 
(Jhpiego, woman).

Minimum initial response package
We shared our experience with the MoH in outbreak pre-
paredness and response through the Minimum Initial Re-
sponse Package, including capacity building in humanitar-
ian emergency preparedness and response in sexual and 
reproductive health (UNFPA, man).

Enablers and barriers to LHS in terms of outbreak response in 
Guinea
Table 3 summarises the respondents‘ reported enablers 
and barriers to learning within Guinea’s health system 
from all levels, connected with outbreak response. The 
commonly mentioned enablers included creating the 
ANSS and the establishment of its decentralised coor-
dination teams/local governing bodies (ERARE and 
EPARE/ECARE) and gaining support from development 
partners. Common barriers included cultural and polit-
ical considerations and lack of funding resulting in the 
non- implementation of the decisions made at the bottom 
level (table 3).
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Recommendations for learning improvement within the health 
system (respondents’ perspective)
Table 4 depicts the respondents’ recommendations to 
state authorities related to learning improvement within 
the HS (including in terms of outbreak response). The 
commonly- reported recommendations included estab-
lishing a knowledge management unit within the MoH 
with representatives at regional and district levels, 
creating and deploying human capacities needed to 
perform learning functions and improving the govern-
ance and management system at all levels (table 4).

DISCUSSION
This study is the first of its kind to be conducted in Guinea. 
It analysed how Guinea’s health system has learnt from 
the response to outbreaks. In doing so, it demonstrated 
how the new LHS analysis framework can be applied. 
Both systematic review and online survey complemented 
to answering the research question and improving the 
construct validity of the case study. The review provided 
an overview of how the health system has learnt while 
responding to each outbreak, without specifying learning 
by HS level. In contrast, the online survey revealed how 
each health system level has learnt over the study period 
without focusing on each outbreak.

Our findings reveal that, in the response to outbreaks 
between 2014 and 2021, the health system learnt to 
some extent through all aspects of the learning dimen-
sions. The common learning aspects at all the health 
system levels were learning at the individual, team and 
organisational levels, through information, deliberation, 
action/practice, single and double loop. We noted one 
occurrence of triple- loop learning after the 2014–2016 
EVD leading the health system to establish new disease 
surveillance system. However, triple- loop learning was 
missing within the ANSS since it started operating and 
health regions and districts. Besides, learning produced 
through double loop and action was limited.

Nonetheless, these findings imply that the health 
system’s recent achievements in controlling outbreaks 
such as COVID- 19, the 2021 EVD and the Marburg virus 
disease could be attributable to fundamental learning 
aspects (at individual, team and organisation levels, and 
through information, deliberation and single loop) that 
happened regularly at all the health system levels and 
advanced learning aspects (double- loop and triple- loop 
learning and learning across action) that occurred some-
times and/or partially in the health system. We posit 
that if the advanced learning aspects (eg, action/praxis, 
double loops and triple loops) were often and fully imple-
mented at all the health system levels, the health system’s 
functions, adaptivity, innovation and self- reliance would 
have better improved, leading to more effective and 
efficient outbreak response. Our results corroborate 
the existing literature pointing out the challenges in 
achieving double- loop and triple- loop learning79 80 and 
learning through action.81–83

Below, we separately discussed the outbreak response 
outcomes and the learning weaknesses of the health 
system in relation to advanced learning aspects, outlined 
our observations about the LHS framework (box 4), 
posited study implications (box 5), acknowledged the 
study limitations and drew a conclusion.

LHS-wide effects and outbreak response outcomes
Learning truly occurred in the response to outbreaks. 
This led to improved health system’s functions,84 
increased adaptivity and innovation and greater self- 
reliance, resulting in better response outcomes, including 
for haemorrhagic disease outbreaks that followed the 
2014–2016 EVD, in terms of outbreak spread, response 
duration, infected cases and deaths. For instance, the 
2014–2016 EVD outbreak spread over 30 out of 38 health 
districts and lasted about two years and half, with 3811 
infected cases and 2543 deaths,42 while the subsequent 
2021 EVD outbreak was contained within one health 
district and within four months, with 16 confirmed cases 
recorded overall, of which five deaths, and the Marburg 
virus disease was controlled within 42 days, with only one 
confirmed case/death. These outcomes revealed that 
the health system’s outbreak response performance has 
improved over time thanks to learning. They exempli-
fied or verified the LHS- wide effects (potential benefits) 
hypothesised by Sheikh and Abimbola—when means of 
learning and learning loops happen together either at 
the individual, team or organisation level, they result in 
improved performance of the health system’s functions, 
increased adaptivity and innovation and greater self- 
reliance.20 In terms of performance of the health system’s 
functions, we note—some improvements in the outbreak 
response governance and leadership (better coordi-
nation of outbreak surveillance and response with an 
autonomous management authority)85—the training of 
health personnel85 86—improvements in service delivery 
(response and case management)85 86—the building and 
equipment of health infrastructures (epidemic centres, 
laboratories and health centres)85 86—the strengthening 
of health information system using DHIS2 for disease 
surveillance and reporting87 88—and improvements in 
finances (increase in the national budget allocated to 
the MoH, from 3% to 8% in 2018, though this budget 
remains inferior to the requirement (15%) of the West 
African Health Organisation), approval of orders for 
supplies by the laboratory committee and other national 
committees to reduce waste of resources and improve-
ments in funding mobilisation mechanisms85. Regarding 
the increased adaptivity and innovation, we point out 
namely—the strengthened capacity of health personnel 
including the leads of health centres in integrated disease 
surveillance and response, and computer science—
and the developed local genomic surveillance capacity. 
Concerning the greater self- reliance, we highlight—the 
primary use of local experts in the response to recent 
outbreaks (COVID- 19, 2021 EVD and Marburg virus 
disease)—and the established local diagnostic capacity. 
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Moreover, learning that happened in our context shows 
the strength of democratic governance and the necessity, 
though compromised some times, to foster the emer-
gence of institutions that ensure the establishment of 
rules to enable the discovery of the factual truth.

Double-loop learning
Guinea’s health system achieved double- loop learning 
several times, resulting for instance in the—withdrawal 
of the military from the EVD response—strong involve-
ment of anthropologists—creation of the ANSS—rise of 
the one- health paradigm. However, it is noteworthy that 
double- loop learning is challenging. Argyris said, It is not 
easy to create organisations capable of double- loop learning, but 
it can be done. Even with minimal awareness, the results are 
encouraging.79 Several reasons explain this challenge—
problem solving efforts are more likely to focus on single- 
loop learning, in which people always try to do the same 
things right.89 However, routines are intended to reduce 
the necessity for double- loop change, predisposing 
workers to become desensitised to inner contradictions 
that routines often develop90—The research emphasis 
on single- loop learning leads to scholarship that is in 
the service of the status quo. Such limits unnecessarily 
constrain the progress of inquiry in producing new 
knowledge91—Combined, the reasons mentioned above 
lead researchers and practitioners to create and reward 
mindsets that inhibit exploring non- trivial changes within 
organisations, including those originating from their 
own research and practice.92 Institutionalising partic-
ipatory health governance (democratic governance), 
which leads to change in policies, practice, behaviour 
and power relations, is essential to producing double- 
loop learning.93 As emphasised by the respondents, 
there is a need to create a real- time information- sharing 
environment involving all stakeholders on health issues. 
This will result in improving governance and manage-
ment systems at all levels, including transparency and 
accountability to the population, the government and 
donors. A digital strategy such as the ‘District.Team’ plat-
form is a showcase that the health system could harness 
and scale- up to set up such a sharing environment.38 46 94 
Additionally, among LHS enabling factors that respond-
ents reported, we suggest giving a particular space to 
regular after- action reviews to yield double- loop learning. 
An after- action review is a structured review or debriefing 
process for analysing what happened, why it happened, 
and how it can be done better by the participants and 
those responsible for the project or event.95 In Nigeria, 
the establishment of after- action reviews in addition to 
outbreak surveillance software enhanced the ability of 
the health system to learn while combatting outbreaks, 
allowing to shape preparedness for future outbreaks.20

Triple-loop learning
Double- loop learning and triple- loop learning are both 
‘overhanging’ and challenging learning aspects, but of 
a different order. The former is about the articulation 

of explanations of a phenomenon and the latter about 
the learning process itself. Bateson’s conceptualisation 
of triple- loop learning (learning III) raised a para-
dox—’learning III (ie, learning about learning II) may 
lead either to an increase in learning II or to a limita-
tion and perhaps a reduction of that phenomenon’.80 
Indeed, this led Tosey et al to speculate that in many 
situations, organisations may not be in need of learning 
or learn through single loop more than transformation 
(double- loop and triple- loop learning).96 In other words, 
significant improvements in performance can often be 
achieved through enabling existing competences to be 
used to greater effect—probably by resisting a felt need 
for transformation.96 Therefore, and as transformation 
at the triple- loop level in particular, relates to profound 
changes,80 97 Bateson said that triple- loop learning is a 
rare event.80 This Bateson’s statement is supported by 
an empirical study conducted in Tunisia in 2017, which 
reported that 95% of participating companies (n=60) 
have not resorted to triple- loop learning in a postcrisis 
situation related to textile activities, as this learning aspect 
implies questioning the identity of an organisation, which 
can lead to the radical transformation of cognitive struc-
tures, the way of thinking, methods of working and the 
way to act, to solve problems and manage all critical situa-
tions.98 These companies relied solely on single- loop and 
double- loop learning which was essential to their survival 
and continuity. Despite the Bateson’s paradoxical concep-
tualisation of triple- loop learning, he stated that certainly 
triple- loop learning must lead to a greater flexibility in 
the premises acquired by the process of double- loop 
learning—a freedom from their bondage.80 From this 
perspective, we assume that triple- loop learning is a bene-
ficial investment to the other learning loops (single and 
double), which requires deeper strategic thinking. The 
present work would belong to this category of reflective 
positioning and raises further questions—Is not systemic 
learning a central condition for the outbreak response? 
Can we study this systemic learning in academic insti-
tutions? This work will fully reflect triple- loop systemic 
learning if Guinea’s health system translates its find-
ings into policy and practice (eg, creating a knowledge 
management unit within the MoH with representatives 
at regional and district levels), leading to the creation of 
new and well- organised learning structures/processes/
strategies. Fahrenbach et al suggested that deepening 
understanding of Bateson’s learning III theory is useful 
to operationalise triple- loop learning.99 Furthermore, 
achieving triple- loop systemic learning requires a very 
important leadership commitment and momentum for 
change in depth98—leaders can provide a powerful role 
model of active learning that will help sustain an organ-
isation’s efforts, through direct involvement that reflects 
coordination, vision and integration.100 In addition, 
we believe that the institutionalisation of democratic 
governance mentioned above for double- loop learning 
is also essential for operationalising triple- loop systemic 
learning.
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Learning through action and practice
Learning through action/practice (learning that 
emerged from action) was limited at the ANSS and most 
health regions, while better in health districts. About half 
of the health regions and districts took advantage of the 
experiential and tacit knowledge from ‘District.Team’ to 
respond to outbreaks. Our findings point out the issue 
of translating knowledge into action. Ensuring that 
knowledge produced through repetitive tasks or projects 
is codified into information and turned into action is 
complex and challenging.83 Knowledge translation into 
action is an iterative, dynamic and complex process 
involving knowledge creation and application (action 
cycle).83 101 The lack of skills in knowledge management 
is often reported as a common challenge that all decision- 
makers, that is, clinicians, patients, managers and policy-
makers, face.101 Furthermore, several other factors, often 
local (national or subnational), impact how knowledge 
is created and used—organisational culture (way things 
are done)—resources—tools, systems, processes—lead-
ership and governance (influenced by power, politics and 
policy).102 Therefore, achieving knowledge translation 
into action requires an exchange of knowledge among 
key stakeholders, starting with cultivating appropriate 
relationships and establishing a shared understanding of 
what knowledge to action means and why it is crucial.83

Our recommendations for learning improvement within 
Guinea’s health system
In light of the findings and the resulting discussion, our 
recommendations are formulated in table 5. We particu-
larly emphasise creating a sustainable collaboration 
frame between researchers and policy/decision- makers 
to motivate knowledge use and learning.

Study limitations
This study has some limitations. First, the current polit-
ical context (transitional government originated from 
a coup- d'Etat) in the country might have influenced 
the participation of some key informants in the online 
survey, particularly the DMOs. Indeed, some new DMOs 
have been appointed; their participation might have 
been affected by the many new duties there are tasked 
with and the fear of sharing views on such a sensitive 
topic. Also, they might not have sufficient experience to 
share as they are new at the job position. Second, since 
the survey was about past events, this might suffer from 
recall biases among respondents. Third, we acknowl-
edge that the online survey is not the best data collec-
tion method for such research; as a result,—some ques-
tions were not well understood and correctly answered 
by respondents; nevertheless, this limitation was over-
come by recontacting those respondents for clarifica-
tions;—some answers entailed the need to ask further 
questions for deeper understanding, but impossible; 
nonetheless, we resorted to ANSS’ experts for clarifica-
tions (cf. acknowledgements);—the community voice 
in the learning discourse was quite limited, as a very few 

community actors participated in the survey. All these 
definitely give an avenue for future research, which need 
to be conducted in face- to- face and can be people centred 
(eg, service users) to widely explore their perspective of 
learning. Overall, combining the survey with the review 
and the data triangulation across respondents and 
sources helped to address some limitations (eg, recall 
biases).

CONCLUSION
Our study highlights the strength of learning, as with the 
fundamental and partial advanced learning aspects that 
occurred in the response to outbreaks in Guinea, the 
health system achieved encouraging outcomes. There-
fore, there is a need to advance learning within Guinea’s 
health system, particularly in the response to outbreaks, 
by turning into action the recommendations issued by 
both respondents and researchers. Besides, this study 
provided insights into the LHS analysis framework for 
informed future application.
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