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ABSTRACT

Introduction A country’s ability to manage a crisis
depends on its level of resilience. Efforts are made to
clarify the concept of health system resilience, but its
operationalisation remains little studied. In the present
research, we described the capacity of the local healthcare
system in the Islamic Republic of Mauritania, in West
Africa, to cope with the COVID-19 pandemic.

Methods We used a single case study with two health
districts as units of analysis. A context analysis, a literature
review and 33 semi-structured interviews were conducted.
The data were analysed using a resilience conceptual
framework.

Results The analysis indicates a certain capacity to
manage the crisis, but significant gaps and challenges
remain. The management of many uncertainties is largely
dependent on the quality of the alignment of decision-
makers at district level with the national level. Local
management of COVID-19 in the context of Mauritania’s
fragile healthcare system has been skewed to awareness-
raising and a surveillance system. Three other elements
appear to be particularly important in building a resilient
healthcare system: leadership capacity, community
dynamics and the existence of a learning culture.
Conclusion The COVID-19 pandemic has put a great
deal of pressure on healthcare systems. Our study has
shown the relevance of an in-depth contextual analysis

to better identify the enabling environment and the
capacities required to develop a certain level of resilience.
The translation into practice of the skills required to

build a resilient healthcare system remains to be further
developed.

INTRODUCTION

Aselsewhere in the world, the Islamic Republic
of Mauritania (JIRM) had to face important
challenges during the COVID-19 pandemic.'
An initial assessment of the response to the
pandemic in Mauritania shows several weak-
nesses in the response plan, and points to a
series of systemic challenges.” It highlights
the importance of operational support during
the response, and the important socioeco-
nomic consequences, especially for the most
vulnerable populations." * Work overload
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Within the current literature, various definitions and
several conceptual frameworks on resilience ex-
ist, but its operationalisation remains little studied.
The focus is often on achieving measurable results,
whereas the processes for doing so are of greater
importance.

= Capacities underpinning a resilient health system
are often strongly influenced by poor alignment be-
tween district and central levels, the lack of access
to necessary resources, and the highly centralised
nature of a system.

= These shortcomings severely limit the capacity
to manage and anticipate uncertainties at district
level. The weak legitimacy of decision-making is
compounded by the fragility of the system and often
creates a climate of fear and mistrust.

WHAT THIS STUDY ADDS

= Three important conditions for the development of a
resilient system at the health district level are added
to the elements of Blanchet and colleagues’ frame-
work: the existence of a learning culture, a strong
community dynamic and leadership capacity.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= The level of resilience is often limited to the capacity
to absorb shocks, whereas the capacity for change,
which refers to a transformative response, is key.
Transformation requires an enabling environment, a
learning culture and a multi-sectoral approach.

= The application of the concept of resilience in global
health is often still generic and descriptive. Our study
shows the relevance of an in-depth contextual anal-
ysis to better identify the enabling environment and

the capacities required to develop this resilience.

and organisational challenges compromised
access to essential health services.*

An appropriate response to epidemics
is often hampered by the fragility of the
healthcare system.”™" A literature review by
Nuzzo et al showed that health systems that
are not prepared for disasters are unable to

BM)

Accoe K, et al. BMJ Glob Health 2023;8:¢013943. doi:10.1136/bmjgh-2023-013943 1

6uAdoo Aq paosiold 1senb Ag 20z ‘2T Jequisides uo jwod fwg yb//.duy woly pepeojumod "£Z0z Jeqwadsqd Z Uo ¥6ET0-£202-Ublwa/9eTT 0T St paysiignd sy :yiesH qo|o g


http://gh.bmj.com/
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjgh-2023-013943&domain=pdf&date_stamp=2023-11-01
http://orcid.org/0000-0003-1153-1942
http://orcid.org/0000-0002-1452-0088
http://orcid.org/0000-0001-9374-871X
http://orcid.org/0000-0001-7185-022X
http://dx.doi.org/10.1136/bmjgh-2023-013943
http://dx.doi.org/10.1136/bmjgh-2023-013943
http://gh.bmj.com/
http://gh.bmj.com/
http://gh.bmj.com/
http://gh.bmj.com/
http://gh.bmj.com/
http://gh.bmj.com/
http://gh.bmj.com/
http://gh.bmj.com/
http://gh.bmj.com/
http://gh.bmj.com/
http://gh.bmj.com/
http://gh.bmj.com/
http://gh.bmj.com/
http://gh.bmj.com/
http://gh.bmj.com/
http://gh.bmj.com/
http://gh.bmj.com/
http://gh.bmj.com/
http://gh.bmj.com/
http://gh.bmj.com/
http://gh.bmj.com/
http://gh.bmj.com/

BMJ Global Health 8

provide essential services."' In the case of the COVID-19
pandemic, the global economic crisis, social isolation
and restrictive measures mainly affected the most vulner-
able households." ' In this perspective, the concept of
resilience is particularly important.'’ """ The concept is
part of the lexicon of several scientific disciplines, such as
environmental science, engineering and psychology. In
the field of ecology, Holling' defined it as ‘the capacity
to absorb change and disorder while maintaining
existing relationships’. In the last decade, it has also been
introduced into the field of public health, following the
Ebola epidemic in West Africa.”* ** Resilience was quickly
adopted within the global health framework as a strategy
for strengthening the health system, focusing mainly on
acute shocks and the return to its previous state. However,
this view was criticised as a technocratic approach. More-
over, maintaining the functions of a system could indi-
cate a return to a suboptimal system.” * Thus Kruk e
al’® defined resilience as ‘the capacity of health actors,
institutions and populations to prepare for and respond
efficiently to crises; to maintain essential functions in
the event of a crisis; and, informed by lessons learned,
to adapt them if conditions require’. The resilience of a
healthcare system can be conceptualised at three levels:
the capacity to absorb, adapt and transform.*’ A resilient
healthcare system therefore should ideally incorporate
a transformative dimension, going beyond a ‘simple’
rebound.”

The operationalisation of the level of resilience of a
healthcare system remains however little studied.” **
Several conceptual frameworks have been presented.*!
The focus is often on achieving measurable results,
whereas the processes for doing so are of great impor-
tance: they are not always clear, linear or achievable in
the short term.'* #7 2

This research is part of the ‘Institutional Support for
the Health Sector Support Programme’ (AI-PASS or
‘Appui Institutionnel au Program d’Appui au Secteur
de Santé’).” Tt aims to support the Ministry of Health
in implementing its national development plan through
systemic support at several levels. One of the objectives is
to build the capacity of local players through an action
research (AR) approach. Another is to feed national
policies ‘from bottom up’.*® The programme, funded
by the European Commission and the French Develop-
ment Agency for an initial 4-year period (11th FED), was
launched in August 2017 and renewed in 2023 (AI-PASS
Enabel, 2017). This article focused on the first period
of the programme, and on the two local health districts
(Moughataas), supported by the programme.

As observed in other countries, the focus of the studies
done in Mauritania was merely on the epidemiological
perspective of the pandemic, and on measures taken
at the central level of the health system or at the level
of the hospitals.** *® The aim of our study was therefore
to describe the response rather at the level of the local
health system, with particular attention to the dimen-
sions of resilience as defined by Blanchet et al* We

explore to what extend the local actors in the two identi-
fied Moughataas in the IRM, had the capacity to manage
the pandemic.

METHODS

Study design

We opted for a single case study.” The case was defined as
‘resilience at health district level’. The two units of anal-
ysis, purposively selected, were the two Moughataas (ie,
health districts) of Dar Naim and Bababé. The purposive
selection of the two districts was an opportunistic choice,
as both were supported by the AI-PASS programme, and
after consultation with the members of the AR team and
MoH directorates.”” This allowed us to have adequate
prior knowledge and facilitated communication and
data collection processes. The study period was approxi-
mately 1year, from mid-March 2020, when the first cases
of COVID-19 were detected in Mauritania, to February
2021.

Study setting
Mauritania covers an area of over 1 million km?2, with
a population of around 4.2million and a low popula-
tion density (General Population and Housing Census
(GPHCQC), National Statistical Office, MoH IRM, 2013). As
a result of demographic changes amplified by a massive
rural exodus, the capital of Nouakchottis currently home
to more than a third of the country’s population. Despite
the government’s various reforms and its desire to move
towards Universal Health Coverage, the health system
faces many challenges. Financial and geographical access
remains a major problem (GPHC, National Statistical
Office, MoH IRM, 2013; National Social Protection
Strategy, MoH IRM, 2008), as does the availability of
human resources and the quality of healthcare.” During
the period studied, the country experienced two waves
of COVID-19 cases, with an average of 129 cases per day
in June and 186 cases per day in December 2020. By the
end of February 2021, the country had recorded a total
of 17207 confirmed cases, including 441 deaths, giving a
case-fatality rate of 2.56%. (The denominator is estimated
to be larger, given the country’s low screening capacity.)
The district of Dar Naim is located in the northern
region of Nouakchott. It is a mixed urban and peri-urban
area, with precarious neighbourhoods built on sand
dunes. The district has a population of 173 663, with a
high poverty rate. The health system is characterised by a
plurality of public and private sector actors, with a poor
level of coordination. The district of Bababé is a rural
area in the south-western part of Mauritania, along the
natural border of the Senegal River. The population is
estimated at 37 494, with a high overall poverty rate.”*®
In Dar Naim, the first case of COVID-19 was recorded
on 15 May and the first death on 18 May 2020. By the end
of February 2021, there was a cumulative total of 1175
cases and 39 deaths. The first case in Bababé was not
detected until 21 June 2020. Since then, the number of
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Table 1 Type of consulted documents for the document review

Type of documents Dates
Meeting minutes Meetings Al-PASS team; follow-up meeting at operational level; 03/2020-02/2021
meetings of DHT 10/2020

Community meetings; meeting AIPASS/MoH
Workshop Al-PASS: COVID-19 and AR

Directives and

level and partners

Memos; COVID-19-response plans; protocols and algorithms;
communications of central supervision reports; daily COVID-19-bulletin (Sitrep)
COVID-19-response evaluation report

03/2020-02/2021
04/2021

Communications on website ‘cridem.org’

AR documentation on
aspects of governance,
offer of healthcare and
COVID-19

Reflections
Research notes Bababé
Blog Bababé

Decisions taken and strategies developed

Terms of reference for COVID-19 activities

Communications (informal) in WhatsApp groups of key stakeholders
government, Al-PASS team, AR team, community members

WhatsApp messages of Al-PASS team

03/2020-02/2021

03/2020-02/2021
03/2020-04/2020
04/2020-06/2020

Al-PASS, Appui Institutionnel au Programme d’Appui de Secteur de la Santé; AR, action research; DHT, District Health Team; MoH, Ministry

of Health.

cases remained very low. During the study period, there
were only 25 cases and no deaths in the district. Online
supplemental files 3 and 4 provide a more detailed
description of the situation in Dar Naim and Bababé,
with a chronogram of the main activities implemented to
manage the pandemic.

Conceptual framework

Our conceptual framework is based on the essential
capacities for managing a healthcare system, as described
by Blanchet et al,29 who drew inspiration from the work of
Lebel et al.*® Asmentioned in the introduction, most resil-
ience frameworks do highlight technical performance
aspects and/or (quantitative) outputs.24 ? Blanchet et
al consider resilience to be the result of a set of capaci-
ties: the cognitive capacity, the capacity to anticipate and

Table 2 Characteristics of interviewees

Characteristics Interviews (n)

Ministry of Health—central level 5
Ministry of Health—regional level 4
Ministry of Health—local level 9
(DHT+health work force)

Local level—local authorities 3 (+1)”
Local level—representatives of civil society 7
and/or communities

Members of the Al-PASS team—central and 4
local level

Financial and technical partners 1

Total 33

*One of the interviews was organised with two people at
the same time.

Al-PASS, Appui Institutionnel au Programme d’Appui de
Secteur de la Santé; DHT, District Health Team.

manage uncertainty, the capacity to take interdepend-
ence into account and the capacity to ensure legitimate
decision-making. Next, the level of capacity achieved in
managing the health system can result in three levels of
resilience: (1) absorptive capacity, which refers to the
ability to resist and absorb the impacts of a crisis; (2)
adaptive capacity, which refers to the ability to manage
potential damage and seize opportunities as they arise;
and (3) capacity for change, which refers to a transform-
ative response to the system in place.

Lebel et al identified the following fundamental
elements that can foster transformation: polycentric
institutions, multi-level institutional arrangements and
effective processes of accountability, public participation,
deliberation and social justice. Applied at the level of
the local health system, resilience requires an adaptive
governance approach and the creation of conditions that
facilitate policy dialogue at the decentralised level. These
conditions include the empowerment of frontline health
workers, and the development of social networks and
collaborations within the local health system and beyond,
which would lead to more legitimate, sustainable and
socially acceptable policy decisions.® * ' In addition,
it requires a favourable environment: an atmosphere of
learning, mentoring, accountability and a certain level
of autonomy to test and adapt strategies at operational
level.®**

Data collection

Document review

We carried out a review of policy documents on the
COVID-19 response at the level of the Ministry of Health
and the AI-PASS programme. In addition, we analysed
the main information disseminated via social media and
unofficial channels (table 1).
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Cognitive capacity

Capacity to integrate and analyse
different forms of knowledge

Capacity to manage
interdependence

The ability to align with different
levels and multiple dynamics

Capacities to manage resilience

Behavioural capacity

The ability to make decisions and
anticipate uncertainties and
unforeseen events

Capacity for legitimacy

The ability to make legitimate and
socially acceptable decisions

Absorption H Adaptation H Transformation

I
]

Resilience of a local

health system

Context

Figure 1
wherein the local system functions.

Interviews

We conducted semi-structured interviews with a selec-
tion of key informants from the management teams of
the two Moughataas, representatives of communities and
civil society, the AI-PASS team, the regional authorities
supporting these two districts, the central authorities and
key partners (table 2). A total of 33 interviews were carried
out, until saturation was reached. Fifteen interviews were
conducted online and eighteen face-to-face during a field
visit in February 2020, following the COVID-19 pandemic
rules of conduct. Before starting the interview, consent
was obtained orally (online supplemental additional file
1). An interview guide (online supplemental additional
file 2) was developed and adapted iteratively during the
interview process. The interviews were audio recorded
after consent had been obtained. The interviews lasted
between 40 and 120min. All interviews were conducted
in French.

Data analysis

All interviews were transcribed verbatim and checked by
the first author (KA). The interviews and studied docu-
ments were encoded in Nvivo V.12. A deductive anal-
ysis approach was guided by the conceptual framework
mentioned earlier (figure 1). Amids the analysis process,
the collected data was then presented to the members
of the AR team and members of the MoH directo-
rates during a workshop held in Mauritania in 2020, to
enhance the analysis and further reflections.

Conceptual framework of resilience. Adapted from conceptual framework of Blanchet et al, integrated in the context

A reflexivity statement on the process and the involve-
ment of local actors can be found in online supplemental
additional file 6.

RESULTS

Our results show that the main focus of the response in
the two Moughataas was on the set-up of a case detec-
tion and monitoring system, as in the rest of the country.
Some attempts in terms of coordination and consultation
were made, but these were often organised on an ad hoc
basis. Many activities, such as supervision and manage-
ment team meetings, were put on hold at the beginning,
due to the workload. With the support of partners, some
service delivery activities were reorganised, and a triage
system was put in place. Our analysis shows that the
capacity to manage the pandemic differed between Dar
Naim and Bababé: the capacity to manage and anticipate
uncertainties, coordinate with key players and respond to
community needs was more developed in Bababé. online
supplemental table 1 summarises the main differences
between the two districts in terms of crisis management.

Capacities to manage resilience
Cognitive capacity
Blanchet et al*’ define cognitive capacity as: ‘The ability
to integrate different forms of knowledge, which must
extend beyond the sphere of the healthcare system’.

In terms of information gathering by the districtmanage-
ment teams (DMT), the focus was on epidemiological

4
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data. Minutes of the meetings (MM) of the two DMT’s
show that discussions focused mainly on case detection
and follow-up, and the challenges in terms of equipment
and triage. The creation of WhatsApp groups made it
easier to share information, but some interviewees noted
that there was little information about people’s own
experiences of the pandemic.

As far as information is concerned, apart from considering
the symptoms of potential contact cases, there is nothing
collected about their experiences, on what they think, of
social nature in relation to Covid, which could teach us
something. For example, to tell us how vulnerable the com-
munity is when Covid or other events occur; these are not
considered. (interview 11, Dar Naim)

In addition, due to the high workload, supervision of
the management teams in the two Moughataas was irreg-
ular, making it difficult to gather information (WhatsApp
12/2020).

The interviews indicate that information analysis was
largely absent. The focus was rather on completing
data and passing it on quickly to the next level, without
drawing any lessons for the local level (interview 11, Dar
Naim).

Now there are people who are asking these kind of ques-
tions, but the system as it is designed does not facilitate this
process. It’s a reflection of what’s happening at all levels.
There are no questions from the central level to the RHD
(regional health directorate), such as: have you thought
about why you have so many cases? There’s never any of
such kind of reflections. (interview 26, central level)

Respondents recognised the lack of analysis as a weak-
ness at all levels of the system, despite some attempts.
In Bababé, the team tried to develop situation reports.
Discussions within the management team and with the
departmental committee made it possible to analyse
certain problems related to pandemic control (interview
5, Bababé). In Dar Naim, the management team decided
to organise a vaccination campaign after assessing the
vaccination coverage (interview 2, Dar Naim). At one
of the DHT meetings, the members stressed the impor-
tance of going beyond simply raising awareness of barrier
methods, but also to take action to ensure that people
were able to comply with the containment measures. For
example, it was proposed that chiefs of the communities,
civil society organisations, imams and the municipality
should be involved, and that support should be given to
families who had been put in quarantine (MM of DHT
06/2020, Dar Naim).

Capacity to manage uncertainties
Blanchet et al*’ define behavioural capacity as: ‘the ability
to anticipate and manage uncertainties and unexpected
events. Even when we have the relevant knowledge and
flexible systems to anticipate uncertainties or react to
shocks, decision-making remains complex’.

The document review and the analysis of the inter-
views indicate that the lack of resources is one of the

greatest constraints in the management of uncertainties.
The District Medical Officers have only a modest oper-
ating budget. The fight against COVID-19 was unfore-
seen, and any request for an additional budget to deal
with the pandemic would have to be made via a complex
hierarchical circuit (interview 12, Bababé). In practice,
therefore, most activities were organised and funded by
national governmental organisations and technical and
financial partners.

When you’re working in a centralised health system, you
don’t have the flexibility to take initiatives to use the health
budget for other reasons than previously defined; that’s at
central level and at operational level ... Everything is man-
aged at the ministry of finances, which has set up a covid
fund, managed directly by an inter-ministerial committee.
This means that at operational level, people are very far
from the centre of decision-making. (interview 17, central
level)

Only with the support of the partners it was possible
to set up a triage system and a training on the control
and prevention of COVID-19 in Dar Naim (MM 06,2020,
Dar Naim). The same was observed in terms of epide-
miological support: when the WHO withdrew, there was
no longer a possibility to continue carrying out outreach
activities (MM 11/2020, Dar Naim).

I have the impression that everything came from some-
where else. So, if there weren’t any partners who were able
to mobilise certain resources, it would have been difficult
because the staff were working in conditions with no means
of protection and so on .... (interview 2, Dar Naim)

Despite this lack of resources, the document review
and analysis of the interviews indicate a certain ability to
anticipate, especially in terms of organising the COVID-19
response. At Dar Naim, the management team adapted
the annual planning to ensure continuity of activities. At
Bababé, the management team focused on continuity of
care for chronic patients. A coordination platform was
set up to ensure dialogue between stakeholders, raise
awareness and control the flow of traders from Senegal.

However, some interviewees pointed out the difference
in adaptive capacity between the two districts. In Bababé,
numerous community activities were organised, and its
management team met regularly to adapt its strategies.
Possible reasons were that Dar Naim was more likely to
follow hierarchical instructions and decisions (given its
geographical proximity to the central level and the strong
involvement of the regional level), but also because the
community dynamic was much less tangible (interview 6,
central level). The participants noted that through the
support of the diaspora, associations and municipality,
several receptions of equipment and donations had
ensured that the Moughataa of Bababé could react more
quickly and effectively (interview 18 and 25, Bababé).

The municipality of Bababé anticipated this even before
the Mauritanian government, even before the department
of Bababé. The mayor of Bababé engaged the local people,
nationals living here or elsewhere, to help raise awareness
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and deal with the COVID-19 pandemic. That was before
the state set up committees to manage the COVID-19 epi-
demic. (interview 25, Bababé)

The lack of preparedness was evident at every level of
the health system. The team of Dar Naim only reacted
when the first case of COVID-19 was detected in the
district, without an emergency stockpile being put in
place (interview 4 and 24, Dar Naim and Bababé). A
contact at central level made the same reflection:

I've always had the impression that it’s a lack of reflection
about how to solve the problem ... It’s as if they're just
going along with the way things are and acting as if they
couldn’t do anything else to make changes. (interview 26,
central level)

Capacity to manage interdependence
Blanchet et al* define the capacity to manage interde-
pendence as follows: ‘the capacity to engage in and effi-
ciently manage multiple and/or multisectoral dynamics.
Health systems are integrated into complex structures
at different levels, often affected by factors not directly
related to public health’.

Interviewees noted that the management team did not
have a proper overview of actors nor activities going on.

The problem was that they had regular meetings, but the
weakness was that it didn’t reach the grass roots. We had no
information ... They didn’t ask for our opinions, initiatives,
the problems we have. (interview 2, Dar Naim)

Respondents also noted the lack of coordination
at central and regional level, and with local partners.
Guidelines changed from one moment to the next and
the national response plan lacked clear instructions and
guidelines (MMs). The regional level lacked autonomy
and capacity to support the Moughataas. In addition,
the focus was on COVID-19 response, case detection and
follow-up; little or no attention was given to the organisa-
tion, triage or continuity of services.

So, it created a problem of availability of practical informa-
tion ... At the level of the Regional Health Departments
(RHD), who received from time-to-time algorithms that
were modified or that did not consider the reality ... It was
much more the coordination that posed a problem ... fora
long time, many RHD’s did not know to which God to turn
to... (interview 6, central level)

The response at district level was heavily influenced by
the ‘top-down’ culture that dominates the Mauritanian
health system. This culture did not allow the local level to
tackle the weaknesses of the COVID-19-response nor to
propose alternatives.

Well, we’re really stuck with algorithms and central direc-
tives. At our level we can do something, but we don’t have
enough autonomy to really do what we see we really need
to do. (interview b, Bababé)

There was also a fear that decisions taken at central level
would hamper local dynamics (MM April 2020, AI-PASS):
for example, the decision by UNICEF to recruit external

community workers for the COVID-19-response, when in
Bababé there were already well-committed community
members. Or the fact that the triage protocols put in
place by the Department of Hospital Medicine were not
adapted to the primary healthcare level.

But it’s clearly the lack of decentralisation of the Mougha-
taas. Is it a problem of lack of capacity on their behalf? Is it
because they’re used to that everything is done and decid-
ed at central level? So, is it about lack of capacity or lack of
empowerment to act ...? (interview 33, central level)

The weak capacity of the operational and regional
levels is partly explained by the influence of the Ministry
of Interior, the power of the regional governor and that
of the district prefect in a highly hierarchical context.
This had a serious impact on the level of autonomy at
district level (interview 30, central level).

The DHO will only be able to make decisions with the sup-
port of the local administrative authority. Even if he takes
certain decisions and they don’t have the support of the
local authority, it won’t have any favourable results. (inter-
view 8, Bababé)

However, from mid-2020 onwards and during the
second wave, the local authorities, especially in Bababé,
began to play a more important role in quarantine
management, distribution of food and hygiene kits, and
border surveillance (MMs; interview 22, regional level).
In the absence of an effective formal body, spontaneous
efforts to coordinate with local partners to organise train-
ings, distribute equipment and maintain health services
emerged.

Capacity to ensure legitimacy

Blanchet et P’ define the capacity to ensure legitimacy
as: ‘the capacity to develop institutions and norms that
are contextualised and accepted by society; this is linked
to the need to create a climate of trust and facilitate
appropriation by the community’.

Our analysis shows that the local population had
little or no involvement in the decision-making process.
The measures put in place were generally very strict at
the outset, replicating those put in place in the rest of
the world. In the two Moughataas, awareness-raising
campaigns were organised by a wide range of actors to
convey key messages. At Bababé, along the border with
Senegal, security posts were set up to minimise river
crossings by people living on the south bank. Signifi-
cantly, respondents commented that little attention was
paid to the sociocultural, socioeconomic and psycho-
social dimensions of the pandemic. The importance of
supporting the most vulnerable was mentioned, but this
was not assumed as a responsibility of the management
team (interview 21, regional level). The document review
showed that no coordination process had been initiated
to ensure that other actors fulfilled this role. At Dar Naim,
for example, the minutes of a meeting showed that there
had been discussions about supporting cases in quaran-
tine, but no concrete action had been taken.

6
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Analysis of the interviews showed that most of the
measures were little or not at all accepted by the popu-
lation. Cultural ceremonies, buying and selling goods
at the market, attending prayers in the mosque, sharing
tea, etc: all continued, without necessarily keeping their
distance or wearing masks. For the poorest households,
failure to comply with the measures, announced by the
authorities, was a matter of survival.

It’s very difficult, given the social constraints, because in
our society in particular, we pray together, we eat together,
we travel together; everything is done in community, so it’s
not easy to follow these measures. (interview 25, Bababé)

This focus on control had a considerable impact. It
created a climate of fear and panic, and affected people’s
trust (interview 33, central level).

That’s what scared them. You know if you’re positive, the
police will come, people are escorted, doctors are escorted.
It frightened people, and people still aren’t aware of the
seriousness of the disease. If the police come to someone’s
house, everyone says that they have it ... That’s why they
won’t even accept the (covid) tests. (interview 23, Bababé)

However, especially in Bababé, several factors helped
to reinforce the legitimacy of the decisions taken and the
development of a climate of trust. The prior dynamics, put
in place well before the COVID-19 period, proved to be
crucial. The relationship of trust between health workers
and community representatives, and the various mecha-
nisms for coordination and dialogue were invaluable.

The first reaction I noticed was that the village chiefs al-
ready knew these community volunteers from previous oc-
casions. So, there was a certain level of trust in these people
who came to share key information ... There was the add-
ed value of the AR approach, because people automatically
got together and thought about the strategies to be imple-
mented without waiting for instructions from the central
level. (interview 12, Bababé)

Community dynamics and ‘the knowledge how
to communicate’ were key to maintaining trust and
strengthening understanding of the rationale behind the
measures.

It’s not easy to talk to the committee. It’s dialogue that
brings us together. But if you can’t get your committees to
understand or communicate with you, you won’t be able to
work with them. (...) So being a facilitator means listening
and understanding what people are saying. (interview 20,
Bababé)

The health workers did not see dialogue as their
own responsibility and tended to delegate this role to
civil society organisations and the town hall, or even to
outsiders.

The fact that there isn’t really a relationship between
health workers or the management team and the com-
munities, that people only see cars passing by, giving out
a few messages, but that there isn’t a more personalised
dialogue, probably also increases the lack of trust. Espe-
cially when you say that it’s the state that’s providing the

propaganda and they see these beautiful cars .... (interview
3, Dar Naim)

Factors facilitating resilience

Three other forms of capacity emerge from our anal-
ysis: first, the leadership capacity; second, the individual
capacities of DHT members; and third, the capacity and
resilience of the communities themselves.

In terms of leadership, four characteristics were identi-
fied by the participants: (1) the ability to manage a team,
(2) the ability to maintain a systemic vision, (3) proactivity
and initiative-taking and (4) the ability to coordinate.

There are notable differences between the two districts
of Dar Naim and Bababé, with Bababé appearing to
perform better.

Even if the DHO isn’t there, it’s a member of the manage-
ment team who attends these meetings ... The first deci-
sion we made was to respect each other’s tasks. Everyone
collects information from the other, which means that ev-
eryone now respects each other, there are no discussions.
(interview 5, Bababé)

The work culture, such as the lack of monitoring and
training for managers, was identified by some partici-
pants as a determining factor in this leadership role.

It’s the professional work culture that is not yet very well
known or mastered by the members of the management
team, or even by the health workers. The whole team are
hard-core technicians, they’re not planners. (interview 12,
Bababé)

While the reflections of the DHO’s were valid, the work-
load during the peaks of the pandemic was a constraint.
At Bababé, the coordination mechanisms put in place
well before the COVID-19 pandemic showed their rele-
vance but were not fully exploited. Management in Dar
Naim was more characterised by a wait-and-see attitude
(interview 4, 14 and 27, Dar Naim).

The ideal situation would have been for us to have a coor-
dination forum so that we could exploit synergies ... but
unfortunately so far that hasn’t been possible. (interview
12, Bababé)

The first time, they didn’t even invite us. It was during the
last (sensibilisation) activity that they invited us to attend
the launch. I think that the municipality should have coor-
dinated this activity with us to try and come up with ideas
or try to improve this activity, give them the necessary train-
ing, etc. (interview 4, Dar Naim)

The interviewees also noted weaknesses in terms of
individual capacity of the members of the young manage-
ment teams in the two districts: relevant analyses were not
always followed up by action (interview 14, Dar Naim).
The management team was also little known by health
workers and the general population, which didn’t facil-
itate the take-up of their role (interview 1 and 3, Dar
Naim).

In terms of community resilience, our results indicate
that in Bababé the communities were quicker to respond
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than the central level itself. This was not the case in Dar
Naim.

We shouldn’t say that the state has disengaged, we know
that it’s a very long circuit. In any case, we prefer to do what
we can, unless we have to inform them beforehand. That’s
why we’ve done a lot of things here, at least to put people at
ease, because we know that the state doesn’t provide many
resources at the moment, that’s the reality. (interview 18,
Bababé)

A great dynamic of solidarity emerged: financial
support, food and hygiene products were provided
(interviews 8, 12, 20 and 25, Bababé). Associations were
mobilised to raise awareness and take action to deal with
domestic violence and support mothers in their educa-
tion during the school closures (interviews 15 and 18,
Dar Naim and Bababé).

Assessing resilience: absorptive, adaptive and transformative
capacity

Overall, our results indicate that the level of resilience of
the health systems in our two study districts to manage
the COVID-19 pandemic was largely limited to well-
intentioned attempts to absorb the shock.

The pre-existing fragility of the health system and the
high level of dependence on partners limited the ability
of management teams to go beyond absorption. For
example, catch-up vaccination campaigns and supervi-
sions were put on hold due to a lack of resources.

Given the fact that we have no logistical resources, no am-
bulance at Moughataa level, this poses a huge problem for
us. We ask left and right, sometimes we ask the RHD, and
so these are problems we have every day, but we try to live
with it. (interview 4, Dar Naim)

We only work within our means, depending on the staff we
have, it’s difficult for them to do a shift every 3 days, but we
don’t have any other means. (interview 7, Bababé)

The lack of an existing operational response plan also
forced the teams to find temporary solutions.

And so that’s how we operated, despite the little training
we received, because there was no organisation at ministry
level that enabled us to manage better. (interview 4, Dar
Naim)

Things happened a bit quickly and then there was an over-
load of work, not many people came for consultation, the
health workers weren’t trained ... We tried to deal with it,
but at the same time we tried to carry on ... (interview 1,
Dar Naim).

The following comments from some interviewees illus-
trate the low level of adaptive capacity, but also the efforts
made to go beyond:

Now (during the 2nd wave), they haven’t prepared any
stock. They’re not even prepared to do more tests. They're
not prepared for many things, for bringing new materials
to primary health centres to protect themselves. What did
you observe in the health centres, the triage system, all that
doesn’t exist any more ... (interview 26, central level)

But as the days went by, once we began to understand that
this pandemic was like any other, coordination improved,
and at this level everyone was involved ... We’ve had some
very convincing results, people have understood their
role, everyone was working in ideal conditions, and we’ve
achieved some results. So, despite the resources, despite
the handicaps ..., we’ve still managed to stabilise the situa-
tion. (interview 13, central level)

Documentary analysis (reports of management team
meetings) also demonstrated a certain adaptability.
During the workshop in October 2020, the added value of
AR was recognised, as it had equipped the management
team to act. For example, working with local actors in
Bababé through the departmental committee had made
it possible to manage the pandemic and adapt strategies.
In Dar Naim, the team decided to reorganise services to
ensure continuity of care and plan activities to fill gaps in
vaccination coverage. In Bababé, the team adapted the
triage system on several occasions and tried to find solu-
tions for the poor acceptability of the COVID-19 test.

The transformative capacity proved to be in its infancy
but was nonetheless present. For example, COVID-19
had better demonstrated the weaknesses of the health
system, such as the importance of coordination with part-
ners and dialogue with communities.

Well, it’s true that we need to do a better job of dealing with
the community to get their approval ... In other words, to
get the population’s consent, to be able to respond better
to the population’s requests, rather than proposing things
they sometimes don’t agree with, and which therefore
won’t do much good. It’s really something that needs to
be developed in the near future. (interview 4, Dar Naim)

However, it was noted that documentation and knowl-
edge management, which could facilitate transforma-
tion, was timid.

This culture of learning ... doing research, having results
and producing knowledge, comparing one with another ...
is absent. Around the Ministry of Health, there are no part-
ners interested in knowledge ... I like evaluation, but I'm
cautious because I've often seen evaluations that produce
descriptive reports. (interview 30, central level)

However, the potential for developing a capacity for
change is real: this is illustrated by the dynamic of the
network of community volunteers and the departmental
committee in Bababé.

This (departmental) committee is going to help usalot ...
Maybe after Covid, we can continue the meetings, discuss
things together and the WhatsApp group is still working.
Every time we talk to the others to see how we can sort
things out. I think that’s one of the lessons learned from
Covid. (interview b, Bababé)

DISCUSSION

The aim of this study was to describe the capacity of
the two Moughataas to manage the pandemic using the
conceptual framework of Blanchet et al** Our analysis
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showed that the two Moughataas had a certain capacity to
absorb the crisis, but that they faced major shortcomings.
The limited capacity to manage uncertainty was strongly
influenced by the poor alignment of the Moughataas with
the central level, and the lack of access to resources. The
legitimacy of decision-making was affected by the fragility
of the system. Our analysis also identified three impor-
tant conditions for the development of a resilient system
at district level that do not feature in the Blanchet et al
framework: the existence of a learning culture, a strong
community dynamic, and leadership capacity.

Learning culture

One of the characteristics of a resilient system is its
capacity to learn'®*; the challenges posed by a systemic
crisis become opportunities to learn and adapt responses
accordingly.”® Our results are in line with the literature
review by Fridell et al,*> who indicates that most studies on
resilience focus on the relatively short-term absorption of
systemic shocks, rather than on longer-term learning and
transformation of the system. Indeed, the operational
teams in our two study districts did not design or develop
a response beyond the immediate medical response. A
study based on a series of reports from research, evalu-
ation and technical assistance projects in 11 countries
in sub-Saharan Africa and South Asia points in the
same direction. Coordination structures often become
dormant after an emergency response. A lack of leader-
ship to act on learning is often at the root.*

Gommunity dynamics and resilience

Community responses show real potential for trans-
forming the system. In Bababé, for example, the
dynamics initiated as part of the AR contributed to
management that is more adapted to local realities and
facilitate building of a climate of trust. In Dar Naim, the
lack of coordination between stakeholders hampered
the development of such a dynamic. Additionally, the
lack of organisation of the various communities living
in Dar Naim along the lines of ethnicity, hampered
social cohesion. Hofferth and Iceland** argue in their
report that differences in social dynamics have been
demonstrated: rural populations are often perceived as
more receptive to community participation initiatives
as they, traditionally, have greater social ties. Literature
indicates that social networking can facilitate the devel-
opment of more sustainable and transformative organi-
sational functionality, if key conditions are met.'* ** *40
Transparent communication and a climate of reflexivity
and accountability facilitate the creation of a climate
of trust and allows for greater efficiency and coher-
ence in responses.”” Thu et al, in a literature review of
responses to shocks in fragile contexts, showed that the
ability and willingness of governments to receive (and
use) feedback from communities and health workers on
the ground was essential for transformative change.’
What is needed is ‘a response centred on social capital
that takes account of the limits of centralised policy and

that values social networks’, as described by Wong and
Kohler.*® According to Wilkinson et al,45 real control by
local players is essential. If not, there is an important risk
of damaging existing relationships and undermining
local community structures.

Loewenson et al*’ state that community engagement
requires time, empathy and consideration for sociocul-
tural diversity. In their review of community responses
to the COVID-19 pandemic, the authors indicate that
the coproduction of responses, the valuing of commit-
ments, solidarity and alliances with the diaspora facil-
itated the development of a sustainable and global
response, going beyond health alone. Relationships
with state structures were crucial, as observed in our
own study. It is up to the state to create an environment
conducive to the emergence and recognition of local
dynamics, as observed in South Africa.”” In our study,
the community strategy developed in Bababé had a
clear impact and was able to put more pressure on the
state. The same phenomenon was observed during the
Ebola epidemic in West Africa.”

Leadership capacity

Support to the DMT’s, as part of the AI-PASS programme,
seems to have facilitated a more coherent response to the
COVID-19 pandemic. Several respondents expressed the
importance of leadership. We defined it as the ability to
manage a team, to have a systemic vision, to be proactive
and to coordinate with key actors. This is in line with the
concept of ‘everyday resilience’, as described by Barasa
et al®® Access to resources (‘the hardware’) is of course
important, but so is access to ‘the software’.'* ** 4752
Strengthening skills (such as the ability to make sense of
events and take a systemic view) and facilitating environ-
mental factors (such as social support from superiors)
are key.”® " This implies the importance of managers
acting as role models to guide and encourage the team
(ie, distributive leadership) 5 The fact that, in the Mauri-
tanian context, managers have worked for a long time in
a fragile system often prevents them from being the role
models that health workers aspire.

Our analysis has shown that on several occasions oppor-
tunities have not been seized. The lack of autonomy of
management teams operating in a highly hierarchical
environment means that there is only limited room for
manoeuvre. This type of constraint has also been observed
in research carried out in Cambodia® and Uganda.”’ In a
study of the decision-making process in local health systems
in Ghana, Malawi and Uganda, Bulthuis e/ a/ indicate that
the different power dynamics associated with a dysfunctional
decentralised system often led to limited decision-making
space and feelings of disempowerment.”” An enabling envi-
ronment, characterised by an atmosphere of mentoring and
empowerment, is therefore essential.”® ** These essential
conditions are factors that facilitate bottom-up dynamics and
the emergence of adaptive solutions. The results of our anal-
ysis in Bababé are in the same line.
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Conceptual framework

Finally, the application of the conceptual framework allowed
for a structured analysis beyond a technocratic approach.
However, it has also indicated that many of the concepts
used in the literature on resilience remain generic and
descriptive. Finetuning of these concepts and developing
a more specific and discriminate use of terms is therefore
needed. One way forward could be to identify key attributes
or markers of progress in the context of resilience.” Addi-
tionally, as highlighted by Béné et al® resilience does not
necessarily always lead to positive outcomes. It may revert to
astatus quo or even lead to vulnerable systems. The following
questions therefore arise: resilience of whom, to what exactly
and who will/can decide?

Limitations

Our study has certain limitations. The study in the two
Moughataas was spread over a period of lyear. It is possible
that this time was too short to be able to assess any evolution
towards a more transformative form of resilience. We are
aware that the position of external researchers in this study,
as well as the inclusion of the partner Enabel, may have influ-
enced data collection and analysis. To reduce potential bias in
the selection of interviewees, we adopted a reflexive and itera-
tive attitude through systematic and rigorous documentation
of the data collection and analysis process, as well as regular
discussions with members of the AI-PASS programme team
and ITM experts. Data triangulation and the use of different
sources mitigated the risk of bias. Finally, conducting the
interviews online was not always easy, but enabled us to over-
come the practical constraints of the COVID-19 pandemic.
However, a field visit enabled us to conduct the interviews
that could not be carried out remotely.

CONCLUSION

The COVID-19 pandemic has put a great deal of pressure
on healthcare systems throughout the world, but particularly
in fragile contexts. Our study has shown the relevance of an
in-depth contextual analysis to better identify the enabling
environment and the capacities required to develop a certain
level of resilience. In the case of Mauritania, the poor align-
ment between district and central levels, the lack of access to
the necessary resources, and the highly centralised nature of
the system proved to be major constraints. We also noted the
crucial importance of leadership and the great potential of
community dynamics in the management of systemic crises.
While our case study has helped to clarify—and somewhat
‘demystify’—the key skills and conditions underpinning a
resilient system, more research is needed to allow for prac-
tical operationalisation.
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Conditions for health system resilience in the response to the Covid-19 pandemic in

Mauritania

Additional file 1 - Information sheet and consent for interview

Mauritania, through the Health Sector Support Programme (PASS), receives funding from the
European Union. The PASS is part of the sectoral strategy of the Ministry of Health and the monitoring
strategy of the National Health Development Plan (PNDS). The Al-PASS (Appui Institutionnel au PASS)
programme has the same objectives: to promote equitable access to quality healthcare.

To implement the AI-PASS programme, institutional support at central level is complemented by
support to the operational level. In partnership with Enabel, the Equity and Health Systems Unit of the
Public Health Department of the Institute of Tropical Medicine (ITM) is providing scientific support.
Two Moughataas (districts) were mobilised as learning districts: Bababé, a rural area on the banks of
the Senegal River, and Dar Naim, a working-class neighbourhood in Nouakchott. The collaboration with
ITM facilitates the implementation of a systemic and reflexive approach, with a dual objective: to
strengthen the local health system in the two Moughataas and to help generate knowledge to feed
into health policy in Mauritania.

The rational behind the programme is that the identification of a strategy adapted to local needs is
only possible if the vision and opinion of all stakeholders are considered. Since May 2018, the two
teams in Dar Naim and Bababé, comprised of an Enabel technical assistant, the Moughataa
management team and various local stakeholders, have done a huge amount of work to strengthen
the health system through a participatory approach.

During the year, the health system in Mauritania had to face up to the severe ordeal of the Covid-19
pandemic, as was the case throughout the world. Experiences of previous epidemics and crises show
that the implementation of an appropriate and rapid response to an epidemic is often hampered by
the fragility and dysfunction of the healthcare system. However, with the support of various partners,
the two Moughataas were able to organise themselves to respond to the Covid-19 pandemic. The
current situation is therefore the ideal time to take stock of the response in the Moughataas, build on
it and draw lessons from it.

This survey will take around forty minutes of your time. You will be asked a few questions about the
Covid-19 situation and the process by which decisions were taken and strategies put in place in the
two Moughataas.

This information will not be used for any purpose other than this survey. The researchers will take
appropriate measures to preserve anonymity as far as possible. The knowledge gained from this
research will be shared with you and your community through small community meetings and these
will be announced. After these meetings, we will publish the results so that other interested people
can learn from the research.

You do not have to take part in this research if you do not want to, and choosing to take part will have
no impact on your work or professional evaluation. You can stop taking part in the interview at any
time. | will give you the opportunity at the end of the survey to review your remarks and you may ask
to amend or delete elements if you disagree with my notes or if | have misunderstood.

Consent:

AccoeK, et al. BMJ Glob Health 2023; 8:€013943. doi: 10.1136/bmjgh-2023-013943
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| certify that | have given my consent to participate in a survey on the response to pandemic Covid-19
at the level of Moughataa. | voluntarily agree to participate in this study, and | understand that my
participation is not compulsory and that | can stop my participation at any time without having to
justify myself or incur any liability.

During the course of this experience, | understand that the information gathered is strictly confidential
and for the exclusive use of the concerned investigators.

| have been informed that my identity will not appear in any report or publication and that any
information concerning me will be treated as confidential. | agree that the data recorded during this
study may be stored in a database and used in a scientific article and communication.

Final words

Thank you very much for contributing to this survey. If you have any questions, please do not hesitate
to contact us.

Interviewer contact details
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Additional file 2 - Topic Guide

This thematic topic guide outlines the main questions that will be asked. The interview will be based on semi-open questions, which will be adapted iteratively

during the interview process.

Respondents: members of the management team of the two Moughataas, members of the AR's operational teams, the Al-PASS team, regional authorities

supporting the two Moughataas, central authorities and key partners.

In order to mitigate the risks associated with the Covid-19 pandemic, the interviews will take place online, using a platform suitable for the interviewees.

Topic guide at the District level (DHT, AR teams, National Technical Assistants)

Elements

Objectives / Orientation questions

Introduction

Introduction of the interview and the objectives of the study
Guaranteeing confidentiality and anonymity
Requesting permission to conduct the interview

Requesting permission to record the interview and/or take notes

General part

Confirm the person's status

e  Civil servant/Private sector/NGO/Civil society/Community
e  Place of work (Moughataa)
e Diploma (doctor, IDE, IMS, SF, TSS, auxiliary, non-medical, other)

Main questions

Open questions/ icebreaker

Q: Can you tell me how the Moughataa of Bababé/Dar Naim managed the Covid-19 pandemic?
Q: What activities/measures have been put in place to deal with the Covid-19 pandemic in the Moughataa?

(Prompt: community activities, awareness-raising activities, PCl, setting up a triage system, developing & training on
protocols, monitoring & supervision of staff, equipment, etc.).

Q: What do you see as positive? What could be improved?

AccoeK, et al. BMJ Glob Health 2023; 8:€013943. doi: 10.1136/bmjgh-2023-013943
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(Prompt: at local level, at higher level)

Cognitive capacity: Information and
knowledge management

e The ability to collect information
through different channels: the
monitoring system, dialogue and
collaboration with stakeholders, etc.

e The ability to integrate and analyse
information: awareness, creation of
meaning, interpretation, analysis and
understanding of this information.

Q: Can you tell me how the information and data on Covid-19 was/is managed at Moughataa level?
(Prompt: data collection, data analysis, use of data to adapt strategies)

Q: Through which channels do you (or the Moughataa) collect information?

(Prompt: Monitoring system, dialogue/collaboration with stakeholders, etc.)

Q: Which stakeholders do you work with to obtain information? How are things organised?

Q: Were you involved? And if so, how?

Q: What do you see as positive? Which could be improved? What were/are the causes of any weaknesses?
Q: What did you do/what was done with this information?

(Prompt: analysis, reflection discussion, taking or adapting certain activities or strategies)

Q: Do you have an example of a decision you made or adapted based on some of the information you obtained?

Behavioural capacity: The capacity to
manage uncertainty

e The capacity to make or adopt certain
decisions during critical incidents

e The capacity to anticipate and deal
with uncertainty

e The capacity to manage and/or access
flexible resources

Q: You talked about the measures and strategies that have been put in place. What decisions were taken or measures put in
place at your level?

Q: If you think of a decision that was put in place, how was the decision-making process?
(Prompt: clarity of instructions, taking account of the local context, flexibility, etc.)

Q: Did you encounter any problems with certain decisions? If so, what actions have you (your team or yourself) taken to deal
with these challenges?

Q: If you think of a critical incident during this pandemic Covid-19 in your Moughataa, structure or community. What did you
decide? What solution or strategy have you put in place to deal with it?

Q: How do you rate the capacity of the Moughataa to take decisions and deal with critical incidents/problems in the fight
against Covid-19? What are its strengths and weaknesses? What are the causes of these weaknesses?
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Q: In terms of resources (Prompt: think of HR, financial resources, equipment, inputs, infrastructure), what measures have
been put in place to deal with the COVID-19 pandemic at your level?

Q: What do you see as positive? What could be improved? What were/are the causes of the weaknesses?

Q: What have you (or your team) done to meet the challenges?

The capacity to manage interdependence
or contextual integration:

The capacity to position and align with
the different levels of the healthcare
system

The capacity to engage with multiple
dynamics at different levels

The capacity to identify responses that
go beyond health and make the link
with political, economic and
psychosocial dimensions

Q: What coordination measures have been put in place in your Moughataa?

Q: Who were the key players or partners?

Q: In your opinion, were any players missing? If so, who?

Q: Can you describe how the collaboration with your superiors/the regional/central level worked?

Q: In terms of coordination, what were the strengths? What could be improved?

Q: If you can think of any shortcomings, what actions or decisions have you (or your team) taken to improve coordination?

Q: In what areas, apart from health, do you think we need to work together to combat Covid-19 or the impact of Covid-19?
Have you (the Moughataa, the structure, the organisation, society) made any decisions or taken any action on this subject?

The capacity for legitimacy:

The capacity to make legitimate
decisions that are socially acceptable
and adapted to the context

The capacity to create a climate of
trust with communities

Q: Can you describe how you collaborated with the communities?
Q: What actions or activities did you or your team put in place to interact with the communities?

Q: If not, can you think of a time (a situation, a topic, an activity) that you felt was important to interact with the
communities?

Q: If so, do you think these collaborations will be integrated into your future work, apart from responding to Covid-19?
Q: How would you rate the extent to which the population's experiences are considered?
Q: Do you see/have you seen any gaps? In terms of themes? population groups? Etc. ?

Q: How do you assess the legitimacy of decisions taken as part of the Covid-19 response at Moughataa level? (Prompt: social
acceptability, considering context, living conditions, the vulnerable, etc.).
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Q: What are your thoughts on the level of trust among the population regarding the response to the pandemic at Moughataa
level?

Q: What could be the causes of a lack of trust?

Resilience : absorption,
transformation

Period post-Covid-19

adaptation,

Q: In your opinion, what was a positive effect or consequence of Covid-19 at Moughataa level?

Q: Are there any reforms, innovative strategies or activities that have been implemented at Moughataa level that can/could
contribute in the long term to strengthening the local healthcare system?

Q: Has Covid-19 brought to light certain opportunities that were being seized or missed out by the Moughataa?

Q: If you can think of one thing, what is the main lesson you learned from the Covid-19 pandemic? Which lesson(s) will help
you in your future work, outside the Covid-19 response?

Q: What actions/strategies have been initiated in your Moughataa to mitigate the collateral impacts of the Covid-19
pandemic? During the Covid-19 period and afterwards (at this time)?

(Prompt: Continuity of care, planning activities, strategies, etc.)

Recap

Going through all your answers (make a summary), is there anything else you would like to add?

Final words

Thank the person
Confirm confidentiality

Topic guide at regional level, central level, partners, Al-PASS team

Elements

Objectives/ Orientation questions

Introduction

Introduction of the interview and the objectives of the study
Guaranteeing confidentiality and anonymity
Requesting permission to conduct the interview

Requesting permission to record the interview and/or take notes
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General part

Confirm person's status
- Position at central, regional, partner level

- Place of work

Main questions

Open questions/ ice-breaker

Q: Can you share with me your main thoughts on the capacity of the Moughataas of Bababé and Dar Naim to respond to the
Covid-19 pandemic?

Q: What do you see as positive? What could be improved?

(Prompt: at local level, at higher level)

Cognitive capacity: Information and
knowledge management

e The ability to collect information
through different channels: the
monitoring system, dialogue and
collaboration with stakeholders, etc.

e The ability to integrate and analyse
information: awareness, creation of
meaning, interpretation, analysis and
understanding of this information.

Q: How would you rate the management of information and data on Covid-19 at Moughataas level?
(Prompt: data collection, data analysis, use of data to adapt strategies)

Q: Through which channels do you think the Moughataas have collected information?

(Prompt: Monitoring system, dialogue/collaboration with stakeholders, etc.)

Q: What were the strengths and/or gaps?

Q: Were other actors, at Moughataa level or elsewhere, involved? If so, in what way?

Q: How do you rate the analysis and use of information at Moughataa level?

Q: What have you done - at your level - to ensure that information is effectively managed at Moughataa level?

Behavioural skills: The ability to manage
uncertainty

e The ability to make or adopt certain
decisions during critical incidents

e The ability to anticipate and deal with
uncertainty

Q: At what level do you think decisions need to be taken in the fight against Covid-19? What decisions can be taken at
operational level?

Q: What challenges or opportunities might there be to take certain decisions at operational level?

Q: How do you assess the decision-making capacity in relation to the response to the Covid-19 pandemic at the level of the
two Moughataas?
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The ability to manage and/or access
flexible resources

Q: Did you encounter any problems with some of the decisions that were taken at Moughataas level? If so, could you
elaborate a little? What were the causes and consequences? How can we deal with this in the future?

Q: In terms of resources (Prompt: think of HR, financial resources, equipment, inputs, infrastructure), how do you assess
access to resources at Moughataas level?

Q: What do you see as positive? What could be improved?
(Prompt: flexibility, rapid accessibility, availability, etc.)

Q: What actions have you taken at your level to ensure or improve access to resources for the fight against Covid-19 in the
Moughataas?

The capacity to manage interdependence
or contextual integration:

The capacity to position and align with
the different levels of the healthcare
system

The capacity to engage with multiple
dynamics at different levels

The capacity to identify responses that
go beyond health and make the link
with political, economic and
psychosocial dimensions

Q: How do you rate the level of coordination in the response to the pandemic at the level of the two Moughataas?

Q: In terms of collaboration with local players?

Q: In relation to collaboration with superiors?

Q: In relation to collaboration with other sectors at local level?

Q: What gaps or opportunities did you see?

(Prompt: key players or partners considered or not considered; areas outside health considered or not considered; etc.).

Q: If you can think of a few gaps, what actions or decisions have you (your team or yourself)/the Ministry taken to improve/
facilitate coordination at the level of/with the Moughataas?

The capacity for legitimacy:

The capacity to make legitimate
decisions that are socially acceptable
and adapted to the context

The capacity to create a climate of
trust with communities

Q: How do you rate the collaboration with communities in the Covid-19 response at Moughataas level?
Q: What actions or activities were put in place by the Moughataas to interact with the communities?
Q: Were there any gaps or missed opportunities in your opinion? If so, what were they?

Q: What have you done at your level to strengthen this collaboration at Moughataas level?

Q: How would you rate the extent to which the people's experiences have been considered?

Q: Do you see/have you seen any gaps? In terms of themes? population groups? Etc. ?
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Q: How do you assess the legitimacy of the decisions taken as part of the Covid-19 response at Moughataa level? (Prompt:
social acceptability, consideration of context, etc.).

Q: What are your thoughts on the level of trust among the population about the management of the pandemic at
Moughataas level?

Q: What could be the causes of this lack of trust?

Resilience : absorption,
transformation

Period post-Covid-19

adaptation,

Q: In your opinion, what was a positive effect or consequence of Covid-19 at Moughataas level in terms of the health system?

Q: Can certain reforms, innovative strategies or activities that have been put in place at Moughataa level contribute in the
long term to strengthening the local health system?

Q: Has Covid-19 brought to light certain opportunities that were being seized or missed at Moughataa level?

Q: If you can think of one thing, what is the main lesson you learned from the Covid-19 pandemic? What lesson will help you
in your future work, in operational support, outside the Covid-19 response?

Q: What actions/strategies should be undertaken in the Moughataas to mitigate the collateral impacts of the Covid-19
pandemic? During the Covid-19 period and afterwards?

(Prompt: Continuity of care, planning activities, strategies, etc.)

Recap

Going through all your answers (make a summary), is there anything else you would like to add?

Final words

Thank the person
Confirm confidentiality
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Additional file 3 — Management of the Covid-19 pandemic in Dar Naim

The first case of Covid-19 was recorded on 15 May and the first death on 18 May 2020. Quite quickly,
the capital of Nouakchott, including the Nouakchott North region, became the epicentre of the
pandemic. While in April the strategy focused on the regional level, as soon as cases began to increase,
the national level took the decision to decentralise the response to the operational level. By the end
of February 2021, there was a cumulative total of 1,175 cases and 39 deaths. Figure 1 shows the main
measures and strategies put in place in the response to the Covid-19 pandemic in Dar Naim.

It was only when the first case was recorded in Dar Naim that the management team began to react.
The document review and testimonies show that there were many challenges at the time: health
workers outside the Covid-19 teams did not feel responsible or involved in the fight against the
epidemic, the entire team was overworked, with the main focus on screening and monitoring cases,
the fear of catching the disease and the poor availability of essential medicines and protective
equipment.

The team, with support from the regional level and student epidemiologists recruited by the WHO,
tried to strengthen the screening strategy and the follow-up of Covid-19 cases. Three teams were set
up, each with their own responsibilities: a team responsible for receiving calls, a response team
responsible for investigating and screening cases, and a team for monitoring confirmed cases and
contacts. Then, with the support of the AI-PASS project, the District Management Team (DMT) set up
a triage system at the health centre (HC) and the other structures; a WhatsApp group was created to
improve dialogue between local players and an awareness campaign in the main neighbourhoods was
organised by health workers. To cope with the challenges, the District Health Officer (DHO) decided to
suspend other activities, such as the DHT meetings, and to coordinate with the main NGOs to
reorganise services to ensure continuity of care.

Despite the training organised in June 2020 by the central level and its partners, and the DHT's
attempts to support the health facilities during a few ad hoc visits, the document review shows
continued carelessness in the triage system and monitoring of Infection-prevention-control (IPC)
measures. Also, the awareness campaign was more of a one-off activity that was not continued
afterwards.

Through the Ministry of Youth, who assigned community workers in each Moughataa, and the efforts
of various associations and the municipality, the district was able to conduct multiple awareness-
raising activities to convey key messages. However, given the workload of health workers, few
mechanisms, apart from WhatsApp groups, were put in place to ensure activities were properly
coordinated or key information was obtained. As a result, community workers from different entities
- such as the Ministry of Youth, the municipality or associations - had little contact with the response
team responsible for monitoring cases and suspected cases of Covid-19. Apart from awareness-raising,
financial support and the distribution of equipment and food for the most vulnerable were limited -
depending on the resources available from the municipality. The aim was to ensure that each
vulnerable household would receive support at least once.

During the period between the two waves, the team tried to restart activities such as meetings,
supervision and workshops. After observing a drop in coverage indicators, the team also proposed
conducting a catch-up vaccination campaign. In the end, this activity was taken over by national level
and financed by partners in November 2020.

In December 2020, at the start of the second wave, most of the activities were once again cancelled to
cope with the pandemic. This time it was done more calmly, given the previous experience, but with
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less rigour in monitoring the measures (at health facility and community level), as observed in the
team's reflections and reports.
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Dar Naim

Mars 2020 | Mai2020 Juillet 2020 Sept. 2020 Nov. 20 Janv. 2021
7-14/05: Organisation de I'équipe Continuation des activités de Redémarrage des 4/11: 13/01:
d'intervention au niveau district la riposte: activités * Arrét appui OMS; arrét « Visite d'encadrement dans
« Systéme d'accueil et d'activités avancées les FOSA pour faire face
15/05: lier cas Covid triage Réflexions préparatives  Activité national de aux insuffisances triage
* Equipe de suivi pour I'atelier national campagne de rattrapage o Pas d'activités de
8:25 mat: Appui technique Al- « Supervision FOSA sur la riposte covid * Réflexions pour re- sensibilisation organisées
- entamer les activités
PASS: Constat des problémes: potEeM gty
2 (renforcement de * Manque de visibilité
* Probléme de g A 2l
capacités, PAO 2021) d'activités organisées par

coordination dans la )
récolte de données 17-25/11: d'autres acteurs locaux

* Baisse des indicateurs « Planification supervisions
de couverture (CPN & « Construction hangar
vaccination) « Discussion ECM pour

renforcer triage/PCl

28/05: Appui OMS; réflexion * Demande appui vu I'arrét

réorganisation des services; d'activités de 'OMS

Suspension d'autres activités

Echanges sur la planificati

des activités pour faire face a
la pandémie

Equipe a I'attente d'instructions

Mise en place d'un systéme
de triage

Mise en vigueur mesures PCI
Mise en place groupe
WhatsApp

Supervision

Campagne de sensibilisation

Avril 2020 Juin 2020 Aout 20 Oct. 2020 Déc. 2020 Fev. 2021

3/04: Manque de démarrage 3/06: Renforcement du systéme 6/08: 15-16/10 : Part 3112 Insuffisances dans le
d'activités prévus; manque de "iug_e avec 'appui des Définition des roles & active & I'atelier national « Atelier de triage continuent; peu
d'équipement de protection partenaires responsabilités de I'équipe sur la Covid restitution annulé de mesures restent en
Fonctionnement triage & « Installation robinet
15/04: Mise en place d'une 8-15/06: Relachements dans le PCI médiocre 26/10: Proposition MCM fixes & I'entrée CS
équipe de riposte régional triage & retard réhabilitations Travail sur base de données d'organiser une activité de
4 médecins OMS en appui rattrapage de vaccination
29/04: Demande officiel pour le 24-25/06: Formation covid Pas d'avancement dans DO>SDRAS
financement de la réhabilitation l'appui & ceux en 28/10 - constat:
CS dfin de renforcer le circuit 29/06: quarantaine ¢ Relachement au
« Dispatch des affiches, . niveau des FOSA OMS
matériel et protocoles aux 11/08: Reéflexions par rapport au % Folblesse ool ot

FOSA chute d'indicateurs analyse données Annulation des

 Installation d'une tente L. id . SNIS supervisions
pour le triage au CS 20/08: Relancement d'activités de CEVICIUIRVECY.

« Réflexion appui & ceux en planification du district
quarantaine

vigueur

7/12: Visite d'inspection

Redémarrage activités

Sensibilisation par les RC,
recrutés par le Min de la Jeunesse

Figure 1: Chronogram of taken decisions and strategies in Dar Naim (Sources : Minutes of meetings and strategic documents)
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Additional file 4 — Management of the Covid-19 pandemic in Bababé

The first case in Bababé was only detected on 21 June 2020. Since then, the number of cases remained
exceptionally low. During the study period, there were only 25 cases and no deaths in the district.
Figure 2 shows the main measures and strategies put in place in the response to the Covid-19 pandemic
in Bababé.

Compared with other districts, Bababé was highly active from the start of the pandemic. Less than a
week after the first case was reported in the country, the communities met with the authorities and
the management team to take stock of the situation. The main aim of the agreed strategy was to set
up a community-based surveillance and early warning system to control the flow of traders along the
Senegal River.

In terms of health facilities, the DHT, with the support of the AI-PASS project, attempted to reorganise
services to ensure continuity of staff, as well as setting up a reception and triage system and monitoring
IPC measures.

Numerous initiatives were taken by the municipality, communities and associations throughout the
period. From the outset, the town council took the responsibility for convening meetings to monitor
the situation, and for arranging for donations to be collected and hygiene kits to be purchased to make
it easier for people to follow the measures. With the support of the diaspora, various associations and
villages organised collections and activities to support the most vulnerable.

In April 2020, a coordination platform was set up between the local authorities, the DHT and the
communities, to step up efforts and coordinate activities. Various awareness-raising activities were
organised with the support of volunteers, and information was shared via WhatsApp groups. This
ensured everyone was at the same level of information and the response strategy could be fine-tuned
on an ongoing basis.

As in other districts, the initial challenges were multiple, due to a lack of equipment and uncertainty
about the latest guidelines. Specifically, in Bababé, there was a shortage of health workers to ensure
that the response was put in place. So, the team did its best through occasional supervision by the
DHO and the organisation of training for health staff in May 2020. In addition, on several occasions,
the triage and referral system at the health centre was adapted or revitalised. At facility level, an initial
screening campaign for health workers was organised in June but was halted by the regional health
directorate due to the small number of available tests.

When the first cases were detected, the voluntary community network (VCN) was set up, comprising
the actors involved in the action research (AR), as part of the AI-PASS programme, and representatives
from each community. The key objectives of this network were to ensure basic community
surveillance, raise awareness and engage in dialogue with communities, and share information with
health workers.

However, as soon as the team felt more comfortable and the number of cases seemed to be under
control, the district management team decided to restart the AR activities. During a joint evaluation
of the Covid-19 period with a WHO representative, it was decided to include the emergency
response as one of the DHT's key functions. Later, as part of the district's annual planning exercise,
key response activities were selected to ensure an adequate budget in the future.

During the second wave in Mauritania, following a circular from the central level, the departmental
committee, headed by the Hakim and bringing together the mayors, the DHO and the various
departments, was revitalised. This committee made it possible to respond to challenges in a dynamic
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and efficient way, and two awareness campaigns were organised in December 2020 and January
2021.

However, despite the various initiatives taken by the management team, as shown in the reports, by
February 2021, the triage system no longer seemed to be working, and communities were not
following the measures very closely. Nevertheless, the departmental commission and the VCN
remained active and met when problems arose.
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Mars 2020

19/03: Réunion ECM et
communautés:

« Redynamiser le systéme
de surveillance de base
communautaire & alerte

* Sensibilisation

« Sitrep bihebdomadaire

23/03:
« Réorganisation services
« Restriction consultations
de routine
* Focus sur les postes
frontaliéres

Engagement de la mairie:
collecte de dons, achats de kits
d'hygiéne, sensibilisation et
systéme de veille & surveillance

Bababe

| Mai 2020

15/05: Formation Covid &
distribution de matériel PCI

18/05: Proposition de la mairie
d'évaluer la situation, qui améne
a une nouvelle stratégie de
riposte

26/05: Supervision sur la Covid

Défi: rupture de médicaments
pour les maladies chroniques

Juillet 2020

13/07: Responsabilisation
ECM par le niveau central

Redémarrage des activités RA

Elaboration des TdR pour le
RCV

Sept. 2020

7/09: Réflexions préparatives
pour I'atelier national sur la
riposte covid

21/09: rencontre OMS et MdS
afin d'évaluer la riposte

25/09: Réflexions PAO 2021

Nov. 2020

Activités en cours pour
renforcer le systéme de santé
(redynamisation volet
participation communautaire,
planification PAO 2021, RH,
qualité de I'offre, etc.)

Janv. 2021

15/01: constat des défis
* Relachement systeme de
triage
« Faible taux de consultation
* Démotivation RH dii au
retard de primes

Décisions: coordination avec
structures privés, suivi des
mesures barriéres, plaidoyer,
renforcement sensibilisations

29/01: Développement
commission pour renforcer les
activités communautaires

Avril 2020

02/04:

* Cadre de concertation entre
autorités, ECM &
communautés

« Sensibilisation par des
bénévoles formés

* Formation 2 infirmiers Covid

14/04: Appui ICP a travers des
groupes WhatsApp & supervisions

15/04: Manque de disponibilité de
tests

21/04: Relance des activités de
routine, apreés instructions niveau
central

Différentes activités d'appui aux
communautés par les associations
et la mairie

Juin 2020

17/06:
* Relachements triage
« Distribution collective
matériel PCI
« Appui PF de la DRAS & OMS

21/06: lier cas positif aprés
campagne de dépistage, puis
arrété par le DRAS

26/06:

« Incertitudes par rapport aux
directives

* Adaptations systéme de
triage

« I|dentification site Covid pour
l'isolation des cas

« Mise en place réseau de
volontaires communautaires
(RVC)

Aout 2020

13/08: Décision de I'ECM
d'intégrer la thématique
réponse aux urgences parmi
les fonctions clés de I'ECM

04/10: Organisation premier
réunion de staff au niveau
CS dfin de fournir des infos
et discuter sur les principaux
défis

Figure 2: Chronogram of taken decision and strategies in Bababé (Sources : Minutes of meetings and strategic documents)

Déc. 2020

Fev. 2021

Dispositif de triage ne
plus fonctionnel

28/12: Organisation des
réunions de comité
départemental, précédées
par Hakim, afin de
coordonner la réponse
Covid

Organisation d'une
campagne de
sensibilisation, organisée
par le Hakim, MCM et ECV
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Additional file 5 — Capacity to manage the pandemic — Comparison between Dar Naim and Bababé

Dar Naim

Bababé

Cognitive
capacity

Collection focused on epidemiological data; little
communities and healthcare workers

information on the experiences and challenges of

Analysis: Weak - Exchanges between the DHT and
some partners, but focused mostly on case
monitoring

Analysis: Weak - Exchanges at DHT level and with
communities, but mostly focused on case
monitoring

Some attempts: analysis of vaccination coverage
and proposal to organise a campaign to catch-up;
discussions to support the most vulnerable;
reorganisation of services, etc.

Some attempts : development of a sitrep to
enhance capacity to advocate towards superiors ;
reorganisation of services

Weak documentation of lessons learned: some
members reflect on their experiences, but not
leading to concrete action, except when related to
the organisation of services

Weak documentation of on lessons learned: Covid
evaluation by WHO without any follow-up or
sharing of the report; some members are
considering identifying a surveillance manager
within the DHT and allocating a specific budget to
the response

Behavioural
capacity
(capacity to
manage
uncertainties

)

Lack of access to financial resources;
maldistribution of HR and coordination challenges

Lack of access to resources: lack of HR; availability
of financial resources more evident due to support
from communities and diaspora

Dependence on partners +++ financially and technically

Capacity to anticipate: organisation of Covid-
response and services; launch of response when
the first case is registered

Capacity to anticipate: organisation of Covid-
response and services; creation of a platform for
dialogue with key actors and communities; launch
of the response 1 week after the national
declaration

Poor level of adaptation by the DHT; following
instructions from hierarchical levels

Poor level of adaptation by the DHT; following
instructions from hierarchical levels
Community dynamics filling the gap

Weak monitoring and ad hoc
increased after the first wave

supervision;

Weak monitoring and ad hoc supervision

on populations, but lack of concrete action

Capacity o | Coordination with partners on an ad hoc basis, with | Coordination with partners on an ad hoc basis;
manage little overall visibility more manageable visibility
interdepende ; - - ; - - )
nce Consultation with regional/central level on an ad hoc basis; reinforced during the pandemic
Strong influence of alignment with local
. . . administrative authorities; increased coordination
Weak influence of alignment with local . . L
. . s N during the pandemic; major initiatives by the
administrative authorities; weak coordination S .
municipality and the Hakim to set up a
coordination platform
Focus of the Covid-response: screening and monitoring cases
Capacity to . C.reatlon .Of and consultation with the CVN;
ensure Weak dialogue between DHT, health workers and | dialogue via WhatsApp
legitimacy communities; recognition of challenges and impact | Setting up mechanisms for consultation and

dialogue strengthens a climate of trust, even if this
is sometimes difficult due to socio-cultural aspects
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Several awareness-raising activities organised by
the municipality and associations; occasional
support from the municipality.

Weak awareness-raising capacity of the DHT

Several activities organised by a range of actors:
setting up the community surveillance system;
awareness-raising activities; provision of financial
support and food for the most vulnerable; etc.
Awareness-raising capacity of the DHT and health
workers, strengthened by the communities
themselves

Leadership

Experience, knowledge and systemic vision; weak
management skills

Limited experience and systemic vision; more
difficult to manage a small team

Hierarchy-focused organisational culture

Limited coordination capacity

Coordination  capacity  facilitated through
coordination platform that was set up before the
pandemic

Individual
capacity

Weak capacity of the DHT to function or organise
itself in the absence of the DHO

Ability of some DHT members to function and
organise themselves in the absence of the DHO;
however, challenges due to lack of HR

Gradual capacity building among healthcare workers

Community
resilience

Weak community dynamics

Important dynamics within the communities,
supported by diaspora and civil society

Limited level of solidarity

Important solidarity mechanisms

Level of

resilience

Absorptive capacity ++: poor preparation and
adaptation; influenced by hierarchy

Absorptive capacity: influenced by hierarchy; weak
follow-up culture

Adaptative capacity: strengthening dialogue and
consultation at DHT level; flexibility in organising
services

Adoptative capacity ++: strengthening dialogue
and consultation at DHT level and with key actors
at community level, leading to a more dynamic
response

Transformative capacity: important reflections by
DHO; weak knowledge management

Transformative capacity: creation of a platform for
developing the CVN and the departmental
committee; weak knowledge management

Table 1: Summary of capacities of the two Moughataas during the response to the Covid-19 pandemic
(CVN : Community Volunteering Network ; DHO ; District Health Officer; DHT : District Health Team ; HR : Human Resources;
NGO: Non-governmental organisation)
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Additional file 6 — Reflexivity statement

Study conceptualisation
How does this study address local research and policy priorities?

This study was developed in response to a request of the national government of the Islamic Republic
of Mauritania to carry out an evaluation of the response to the Covid-19 pandemic in Mauritania.

How were local researchers involved in study design?

Regarding the design of the study, the Mauritanian researchers (members of the action research (AR)
team and MoH staff as mentioned below) were consulted about the study design and involved in the
selection of the study sites, Dar Naim and Bababé.

Research management
How has funding been used to support the local research team(s)?

This study was carried out by members of the action research (AR) team that were engaged in the
monitoring and evaluation of the Al-PASS programme in Mauritania. There was an AR team in Dar
Naim and in Bababé. We consider these AR teams to be the research partnership referred to below.
AI-PASS funding allowed to organise workshops and training activities for the AR team members, and
the travel expenses of the first author (KA), who supported the AR teams.

Data acquisition and analysis
How are research staff who conducted data collection acknowledged?
The first author collected the data.
How have members of the research partnership been provided with access to study data?

All data collected in the frame of this study were made available on a secure platform used to share
information between the AR team members.

How were data used to develop analytical skills within the partnership?

The collected data were presented to the partnership members during a workshop held in Mauritania
in 2020, which included local and national health actors. Also, staff of local and national NGOs and
academics of the university of Nouakchott participated in this workshop. The results of the
preliminary analysis were discussed, and this helped the actors to further reflect on their response to
the Covid-19 pandemic.

Data interpretation
How have research partners collaborated in interpreting study data?

The AR team members and key staff of the Ministry of Health were kept informed about the progress
of the research. During the workshop held in 2020, they provided inputs, and the initial results were
discussed.

Drafting and revising for intellectual content

The manuscript was sent to the key members for inputs before submission.

AccoeK, et al. BMJ Glob Health 2023; 8:€013943. doi: 10.1136/bmjgh-2023-013943



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Glob Health

How were research partners supported to develop writing skills?

Despite our best efforts, we received very little inputs of the local AR teams actors during the actual
writing of the article. Reasons given include time constraints and other national priorities. No support
to writing therefore could be provided.

How will research products be shared to address local needs?

As mentioned above, the preliminary results were shared during the workshop in 2020, but also at a
conference on Covid-19 in Mauritania, which was held in 2021. The final results are still to be more
widely disseminated in the near future by the Al-PASS programme actors.

Authorship

How is the leadership, contribution and ownership of this work by LMIC researchers
recognised within the authorship?

As stated above, no local AR team members contributed to the actual writing of the paper. We
acknowledged the inputs of the AR teams, the AI-PASS programme team, the Enabel staff, and the
staff of the MOH Directorates.

How have early career researchers across the partnership been included within the
authorship team?

The AI-PASS programme did not have early career researchers amongst its staff.
How has gender balance been addressed within the authorship?

A good balance was kept in the authorship; the first author is female. Additionally, within the AR
process of the AI-PASS programme, due importance was given not only to ensure the gender balance,
but also a balance in terms of ethnicity, disciplines and power.

Training
How has the project contributed to training of LMIC researchers?

We invited future academics of the university in Nouakchott to a workshop in 2021. We presented a
summary of the study and its methodology, and they were invited to take part in the discussions and
further analysis of the preliminary results.

Additionally, as stated above, this study is part of a larger evaluation process in the Al-PASS
programme, wherein all actors are as much as possible involved through an AR approach. Local
capacity building is key to this process as stated in Accoe et al. (2020).

Infrastructure
How has the project contributed to improvements in local infrastructure?

This study never aimed at developing local infrastructure, but the AI-PASS programme improved the
infrastructure of the two districts, including computers in order to share data and information.

Governance
What safeguarding procedures were used to protect local study participants and researchers?

Confidentiality and anonymity were guaranteed throughout the study. The first author managed the
data, including safe storage. All respondents were given a code, and these were used as identifiers of
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the transcripts. The electronic list of interviewees' names and codes was stored securely using a

password known only to the researcher. The names of the interviewees were at no time mentioned in
the study.

Additionally, we set up respectful setting for the workshops in 2020 and 2021, where key actors were
invited to share their inputs, in order to allow them to share their thoughts in a safe way.
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