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Introduction: Antimicrobial resistance (AMR) is a major public health issue, against 
which international organisations and governmental bodies call for integration between 
surveillance programmes involved in human, animal, and environmental sectors. 
Collaborations are the primary feature of integration and deserve to be supported. 
However, little is known about the factors that can foster collaborations between 
surveillance programmes. This study aimed to provide a better understanding of the 
factors for setting-up collaborations between AMR surveillance programmes in France.

Methods: We  performed a qualitative study based on 36 semi-structured 
interviews with programmes’ coordinators and 15 with key-informant experts 
involved in AMR surveillance.

Results: The implementation of collaboration between sectors was multifactorial: 
we identified 42 factors grouped into six categories (i.e., characteristics of the overall 
AMR surveillance system, features of the collaborating programme, profile of the 
actors involved, characteristics of the collaboration itself, broader context, and AMR 
research activities). Collaborations were mainly fostered by good interpersonal 
relationship between actors, their interest in transdisciplinary approaches and the 
benefits of collaboration on the programmes involved. Limited resources and the 
complexity of the AMR surveillance system hindered collaboration. Paradoxically, 
coordinators generally did not perceive collaborations as a resource-pooling tool 
since they generally set them up only after consolidating their own programme.

Discussion: Since most factors identified were not specific to AMR, these results 
can be useful for other collaborative surveillance system. Ultimately, they provide 
a better understanding of stakeholders’ motivations and influences driving 
collaboration, and can help researchers and risk managers promoting a One 
Health approach against public health threats.
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1. Introduction

The increasing occurrence of zoonoses, and recently the COVID-19 
crisis highlighted the importance of having close links established 
between surveillance programmes in humans and animals to guide 
operational decision-making and serve appropriate risk management. 
Through the collection and analysis of temporal and spatial data on 
health events, surveillance is a cornerstone for guiding mitigation 
measures and for early detection of worrying trends, hence ensuring 
optimal management. This last decade, international organisations have 
advocated for an integrated approach of surveillance, so called One 
Health approach, for dealing with public health threats at the nexus of 
the human, animal, food and environmental sectors; this especially 
applies to antimicrobial resistance (AMR) (1–3).

In 2015, the World Health Organization (WHO), through its 
Advisory Group on Integrated Surveillance of Antimicrobial 
Resistance (AGISAR) published a guideline with basic information 
required to establish an integrated surveillance of AMR, including 
antibiotic use in humans, food-producing animals and retail food (4). 
More recently in October 2022, the publication of the “One Health 
joint plan of action” by the Quadripartite Organizations (FAO, UNEP, 
WHO, and WOAH) strengthened the One Health approach with the 
full integration of environmental challenges, and provided a formal 
and legal framework to tackle complex health challenges such as AMR 
at the human, animal, and ecosystem interface (3).

Collaborations are the primary feature of integration. They are 
considered as an interprofessional process by which surveillance 
programmes actors address together an issue with members of the team 
respectfully sharing knowledge and/or resources (5). Collaboration can 
occur at any step of the surveillance process, from the governance to the 
implementation of operational surveillance activities (e.g., sample 
collection, data analysis) (5). However, little is known about the factors 
that can foster collaborations, especially between the various surveillance 
programmes composing a surveillance system (6–8). A recent study 
pointed out that the French antimicrobial resistance surveillance system 
was resourceful and varied yet complex and fragmented, involving 48 
surveillance programmes [targeted the human (n = 35), animal (n = 12), 
food (n = 3) and/or the environment (n = 1) sectors] from different 
domains [AMR, antibiotic use (AMU) and antibiotic residue] (9). 
Furthermore, collaborations among several programmes were observed, 
including cross-sectoral collaborations [among human (hospital and 
community), animal, food or environment sectors] and cross-domain 
collaborations (AMR and AMU). This first descriptive study indicated 
that the French surveillance system could be appropriate to explore 
reasons for collaborations.

Hence, the aim of this study was to investigate factors influencing 
collaborations between surveillance programmes for antimicrobial 
resistance in France. Ultimately, this work aimed to provide a better 
understanding of actors’ motivations and influences driving 
integration between surveillance programmes, to help researchers and 
risk managers promoting a One Health approach.

2. Materials and methods

2.1. Study design

We carried out a qualitative study, based on semi-structured 
interviews with coordinators of surveillance programmes (actors 

in charge of the programme with a representative role) and 
key-informants (experts in French AMR surveillance), to 
investigate the factors for the set-up of collaborations between 
surveillance programmes within the AMR surveillance system in 
France. Based on the previous identification of all AMR 
surveillance programmes and the description of the collaborations 
in place by Collineau et al. (9), coordinators of all domains (AMR, 
AMU, antibiotic residues) and sectors [human (hospital and 
community), animal, food and environment] were interviewed. 
Coordinators were interviewed on every single collaboration in 
which they were involved. Coordinators, whose surveillance 
programme(s) was not involved in a collaboration, were also 
interviewed. Moreover, in order to ensure broad investigation of 
factors and to cross-validate opinions, key-informants were 
interviewed. The eligibility criteria of key-informants were based 
on their expertise in AMR surveillance, their awareness of 
collaborations in place and their implication in the structuration 
of the French AMR surveillance system. The key-informants were 
selected through snowball sampling (both programmes 
coordinators and selected experts provided referrals for 
this recruitment).

2.2. Data collection

The selected participants were contacted individually by email 
to provide information on the study (purpose, nature, 
background) and were informed that their opinions and speech 
would remain anonymous, and that any material potentially 
leading to individual identification would be removed. Written 
consent to be  part of the study was obtained ahead of 
the interviews.

In order to maximise both the quantity and quality of data 
collected, an interview guide, specific for each type of participants 
(coordinators versus key-informants), was drafted following the 
framework of the Theory of Planned Behaviour (10). The guide 
was pre-tested through an exploratory interview with a first 
coordinator. Addressed topics are presented in Table  1. The 
questions of the interviewer changed to delve into participants’ 
individual responses and to adapt to the type of 
surveillance programme.

Given the travel restrictions related to the COVID-19 pandemic, 
all interviews were conducted remotely, by videoconference, using 
Microsoft Teams® software. In order to ensure the comparability of 
the information collected, one of the interviewer (L. R.) was 
systematically present at all the interviews and was assisted by one 
or two other interviewers (other co-authors) depending on the 
number of people interviewed. Interviews with key-informants 
were systematically individual ones, whereas the number of 
respondents for the interviews with coordinators varied from one 
to four, depending on the main coordinator’s willingness to 
be  accompanied by other co-coordinators (from the 
same programme).

At the beginning of the interview, the aim and background of 
the study were explained, as well as the interview’s confidentiality 
rules, and the roles of the respondents were collected. Although 
the interviewers used interview guides, respondents were free to 
introduce any other information they felt was relevant. Interviews 
were recorded to facilitate the dialogue and subsequent analysis. 
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The interviewers’ notes were shared among the co-authors after 
each interview. Data continued to be collected until saturation 
occurred (i.e., a point where collecting more data would not lead 
to new information related to the research questions) (11).

2.3. Data analysis

The interview recordings were manually transcribed and 
compiled with the notes. At first, data analysis involved reading 
through all of the transcripts to get a sense of the dataset as a 
whole (12). Then, the transcripts were subjected to thematic 
analysis, as described by Beaud and Weber (13). Specifically, 
thematic analysis is a method of examination of the content of 
discourses to identify, analyse and interpret meanings gathered 
in themes. The analysis was conducted inductively in a circular 
process and used a constant comparative method (14): repetitions 
of forward and backward movements from transcripts, gathering 
of text fragments, attribution of codes and introduction of 
inferences (11). Before making any inference, evidence to the 
contrary was sought. The data were examined in regard to the 
research questions, significant text fragments were identified, 
coded and grouped into categories, i.e., groups of content that 
share common feature. Similarly, categories were organised 
around themes. When a collaborative factor was identified to 
be linked with another one (i.e., mentioned together), this link 
was search for in other interviews. Factors were considered as 
mutually dependent once cross-validation was achieved (links in 
Figure  1). The triangulation principle (i.e., cross-checking 

information to validate each inference) and iteration principle 
(i.e., looking for repeats and synergy in transcripts) were strictly 
applied (15). To protect respondents’ confidentiality, all results in 
this paper were anonymized. Note that all verbatim quotes cited 
in this paper have been translated from French 
(Supplementary Table).

2.4. Ethical statement

Since this qualitative study was not a clinical trial, it did not 
require the formal consent and approval by the ‘Comité de protection 
des personnes’ in France (French ethics committee). Nevertheless, 
this research followed ethical rules in compliance with the Statement 
of Ethical Practise of the British Sociological Association (16), and 
was validated by the legal affairs department of the French Agency 
for Food, Environmental and Occupational Health and Safety 
(ANSES).

3. Results

In total, 51 semi-structured interviews were conducted for 68 
participants, including 53 coordinators and 15 key-informant 
experts (Table 2). Some of the interviews with coordinators were 
multi-participants (14 interviews out of 36), whereas all 
interviews with key-informants were solo. Interviews were 
performed from March to June 2021 and lasted between 27 and 
119 min (median: 57 min). Four of the participants were 

TABLE 1 Topics and underlying topics of discussion during the interviews.

Topic Underlying topics

Opening questions
Description of the surveillance programme and its role in the surveillance system (for coordinator)

Description of their role in the AMR surveillance system and its integration (for key-informant)

Decision to take part in a collaboration

Factors involved in the implementation of collaboration

Presentation of the decision-making process

Role-players involved/people influencing the decision

Evolutions regarding the decision to collaborate

Perception and opinion on the collaboration

Purpose of the collaboration

Opinion and view on the organisation and the management of the collaboration

Impact of collaborative activities on the surveillance programme

Relationships with other actors

Outputs and outcomes of the collaboration

Expectations regarding the collaboration

Motivation and interest behind participation in a collaboration

Factors that influenced participation

Personal interests

Third-party opinions or arguments that influenced the decision

Drawback and obstacle for participating

Factors that influenced refusal to collaborate

Reasons for dissatisfaction

Changes in viewpoint

Impact of the collaboration
Benefits for surveillance programmes involved

Added value for other actors

Closing questions
General feeling on the French surveillance system of antimicrobial resistance and its One Health-ness

Any further elements
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coordinating two surveillance programmes and, therefore, were 
interviewed about both programme simultaneously. In total, 
we collected points of views of 53 (co-)coordinators representing 
40 surveillance programmes, among 48 operational surveillance 
programmes of AMR in France in 2021. We  interviewed all 
coordinators, whose surveillance programme(s) was involved in 
a cross-sectoral or cross-domain collaboration in 2021 
(Supplementary Figures 1, 2).

Thematic analysis revealed three major themes corresponding to 
the two research aims (Table 3). Results are presented according to this 
frame. Note that there were no differences between the views of the 
respondents from the different sectors or of coordinators involved in 
collaborations or not.

3.1. Key to setting up collaboration and 
actors influences

Among the reasons for and limits to setting up collaborations, our 
study identified 42 factors grouped into six categories (Figure 1). The 
Figure 1 illustrates that most factors were linked together, according 
to the respondents.

3.1.1. Personal profile of actors involved and 
importance of interpersonal relationships

Thematic analyses revealed that collaborations depended on the 
profile of actors involved, especially their willingness to share their data 
or expertise, to open up to transdisciplinary approaches, their perception 
of the One Health approach, as well as their awareness of antimicrobial 
resistance as a global issue. Moreover, all respondents reported that a 
history of good quality relationship between actors fostered the 
implementation of collaborations between surveillance programmes. 
These interpersonal relationships were formed because people had 
common educational backgrounds, used the same disciplinary language 
or worked in the same sector or on the same pathogens. This appeared to 
lead to a trustful relationship between them, which facilitated exchanges, 
mutual understanding, and thus collaboration. Therefore, collaborations 
were first based on people relationships and second on shared sectors or  
disciplines.

“They are people we have known for years and with whom we get 
on well. The collaboration between us is natural” No. 1.

“I would say that it is more collaborations based on individuals, 
than collaborations let's say of organisations” No. 44.

TABLE 2 Characteristics of the 51 interviews.

Type of actors Number of interviews
Number of actors 

interviewed*

Length of interview in 
minutes: median [min; 

max]

Coordinator of surveillance programme 36 53 59 [27; 90]

Key-informant expert 15 15 55 [41; 119]

*From 1 to 4 coordinators interviewed per session.

FIGURE 1

Map demonstrating the relationships between factors and categories of drivers mentioned by respondents as influencing collaborations between AMR 
surveillance programmes.
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Respondents reported that implementation of collaboration 
between different surveillance sectors, or between coordinators of 
different disciplines was difficult because of the lack of knowledge of 
the people involved, who felt that they did not share the same issues.

“The coordinators of programmes A and B are people […] who are in 
the field of public health epidemiology. In programme C, they are pure 
microbiologists. […] And so on the one hand it's the long view on a few 
pathogens and on the other hand a much more transversal vision. 
That's perhaps why it's difficult to get them to communicate!” No. 17.

Respondents mentioned that knowledge and interpersonal 
relationships were mainly achieved through networking at scientific 
events. Thus the propensity of coordinators to network, as well as the 
existence of events facilitating exchanges between actors, influenced 
the implementation of collaborations.

“Through this symposium, which takes place every two years, we share 
our work and it is an opportunity to forge links and collaborations” No. 7.

Among the potential collaborative activities for surveillance, 
respondents were more frequently engaged in joint dissemination of the 
results, than in governance or other operational activities (e.g., design of 
the surveillance protocol, data collection, or data analysis). Furthermore, 
several respondents (about one-third of the coordinators) only envisaged 
joint communication of the results between surveillance programmes, 
due to a lack of awareness of other possible collaborative activities, which 
limited the scope of collaborations.

“We don't work on the same bacteria at all. […] They work on 
bacteria A and they work on bacteria B, so there you go. And so 
we can't collaborate with them” No. 40.

3.1.2. A fragmented surveillance system with a 
lack of legibility

The respondents did not have a good knowledge of the 
antimicrobial resistance surveillance system in France, of other 
surveillance programmes existing in other sectors or domains, and, 
subsequently, of what the latter could bring to them in the framework 
of collaboration. According to them, this lack of knowledge was linked 
to the complexity of the French surveillance system, which was 

fragmented and lacked legibility (numerous programmes, and all the 
surveillance programmes were not known by stakeholders) (9). In 
addition, the surveillance system was perceived as being very sector-
based, impacting working habits and collaborations, that were 
primarily set up within the same sector (e.g., human health) or within 
the same surveillance domain (e.g., antibiotic consumption).

“It's really hard to get people to work together because of the number 
of programmes and also because of corporatism. I find that the 
world of human health is really many, many silos, with people who 
don't talk to each other, with different labels” No. 15.

3.1.3. Characteristics of the surveillance 
programmes influencing collaborations

Thematic analysis revealed that 13 factors related to the characteristics 
of the surveillance programmes influenced collaboration (Figure 1).

3.1.3.1. Structural aspects
Regarding the mechanism of implementation of collaboration, 

we observed that they were organised according to sectors and domains 
(surveillance targets) of the programmes. Indeed, either the surveillance 
programmes were in the same sector (e.g., human health) and 
collaborated because their surveillance domains were different (resistance 
in different settings, or antibiotic use versus resistance), or the 
collaborating programmes focused on the same domain but in different 
sectors (e.g., enterobacterales in human and animal health).

Additionally, it was interesting to note that the existing 
collaborations supported the development of new collaborations. In 
particular, the participation of programmes to national or 
supranational networks (usually well recognised), placed them in a 
dynamic that made the coordinators more inclined to collaborate.

“In the scientific committee of subsystem X, we will actually exchange 
in terms of methodology, or participate to studies between surveillance 
programmes […] We  have sometimes collaborated within the 
subsystem itself, on particular themes that are of interest to us” No. 34.

3.1.3.2. Operational aspects
First, programmes with notoriety and legitimacy (via 

mandatory surveillance, national recognition, or long history of 

TABLE 3 Overview of the research aims linked to the themes and categories that emerged during data analysis.

Research aim Theme Categories

To improve understanding of the factors 

that influence the implementation of 

collaboration between surveillance 

programmes

Key to setting up collaboration and 

actors influences

Personal profile of actors involved and importance of interpersonal relationships

A fragmented surveillance system with a lack of legibility

Characteristics of the surveillance programmes influencing collaborations

Collaborations’ characteristics influencing collaborations

Antimicrobial resistance research as a springboard for collaborations

The influence of the broader context

Impacts of collaboration
Benefits of collaboration at different levels

A necessary balance between collaboration and stand-alone existence

To explore challenges of the One Health 

approach for the surveillance system
Perception of the One Health approach

Plural visions of a theoretical approach that is difficult to grasp

A need for engagement of diverse stakeholders

A need for common indicators
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existence) were those mainly involved in collaborations. Moreover, 
surveillance programmes known to collect good quality data (good 
representativeness, large coverage), or metadata (such as 
geographical indication, socio-demographic or clinical information 
on patients), or to store bacterial strains were more engaged into 
collaborations. Indeed, these characteristics allowed them to 
compare their data more easily or relevantly between each other, or 
to do more in-depth analyses with other programmes with specific 
resources (e.g., WGS). Indeed, our study showed that for 
establishing joint analysis and valorization of surveillance data, it 
was necessary for the programmes involved to have comparable 
methods, compatible data collection and analysis timelines, and 
similar geographical coverage.

“With programmes A and B you have an idea of the prevalence of 
resistance, but you don't know which strains are circulating. So 
necessarily there are these collaborations, there have to be shipments 
of strains to programme C, because it has the expertise in 
characterising the strains so that we  can tell which clones are 
circulating” No. 9.

3.1.4. Collaborations’ characteristics influencing 
collaborations

The impact of collaboration, particularly in terms of benefits 
for actors or surveillance programmes, emerged as a key element 
in the implementation and sustainability of collaborations. 
While collaborations were first established based on 
interpersonal links or informal relationships, the coordinators 
were more inclined to collaborate if the collaboration was then 
structured and formalised (with an agreement or a charter for 
example). This formalism helped to reassure the actors involved. 
Moreover, respondents reported that the existence of 
coordination, of a governance or management framework for 
collaboration, and the formal definition of common objectives 
between surveillance programmes also influenced the 
establishment of collaborations.

“Everyone found their interest in it. We drew up a charter, of course! 
We were very careful as we wanted it to be very respectful; there is 
a charter of commitment, and of rights and duties of each 
participating surveillance programme” No. 36.

The thematic analysis also revealed that the type of collaborative 
activities implemented also influenced the setup of collaborations. 
Collaborative activities with high visibility (e.g., external joint 
communication) increased both visibility and legitimacy of 
surveillance programmes and fostered collaborations. Finally, 
coordinators reported that the visibility of the collaboration itself 
influenced the implementation of collaboration. In fact, coordinators 
had interest in implementing it, since its visibility contributed to both 
the reputation and legitimacy of the surveillance programmes 
involved, and it also created the desire for other programmes 
to collaborate.

3.1.5. Antimicrobial resistance research as a 
springboard for collaborations

Respondents indicated that cross-sectoral or multidisciplinary 
calls for research projects encouraged collaboration between 

surveillance programmes. It was also a way of obtaining the 
resources necessary for initiating a collaboration. Respondents 
indicated research projects could thus be  the first step to kick 
start more permanent collaborations between surveillance  
programmes.

“We have already done several research projects with programme 
A […] We have to continue to move in that direction. It's not yet 
an organised routine activity, if you like. It's taking shape more 
around research projects, which are in essence on-offs, than by 
something in continuous flow. I think we need to move towards 
this now. This is an essential aspect of this One Health 
approach” No. 2.

More broadly, research was seen as a means of enhancing the 
value of the collaborations and programmes involved (e.g., 
publications reinforced the reputation of programmes and 
coordinators). Research also supported collaborations as it helped to 
improve surveillance and thus strengthen surveillance programmes 
that were then better able to collaborate. Ultimately, the thematic 
analysis showed that the dynamics of research that built on the 
surveillance data produced by the surveillance programmes was a 
factor for collaboration.

3.1.6. The influence of the broader context
According to the respondents, the broader health context 

(including the COVID-19 pandemic) played a role in the 
establishment of collaborations, influencing both the 
surveillance priorities and the resources allocated for these 
collaborations. Moreover, collaborations between surveillance 
programmes were strengthened when antimicrobial resistance 
was considered as a One Health priority by coordinators and 
funders. More generally, collaborations were enhanced by 
various elements that fostered integration, such as a national or 
international framework to support integrated surveillance 
systems, the application of the One Heath concept in 
institutional or administrative bodies, and the existence of 
specific One Health trainings in the university or academic 
curricula of coordinators.

“The Covid crisis has helped quite a bit in terms of awareness 
of the interconnection between human and animal health and 
the health of ecosystems […]. The topic of antimicrobial 
resistance should benefit from this general "One Health" 
impetus, even if at first glance it may seem to suffer a little 
from it. Because emerging infectious diseases have come to the 
forefront, and antimicrobial resistance, which was considered 
the number one threat in the "One Health" field, has taken a 
back seat” No. 30.

3.2. Impacts of collaboration

3.2.1. Benefits of collaboration at different levels
According to the respondents, the benefits of implementing 

collaborations were diverse and occurred at various levels (Table 4). 
For example, for the surveillance programmes involved, the 
collaboration led to an increased efficiency in surveillance through the 
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pooling of resources, such as the sharing of experience or expertise 
between coordinators. While collaborations were primarily based on 
quality and trusting relationships between actors, it was interesting to 
note that collaborations also helped to strengthen the link 
between them.

“That's it, ideally collaborating would be  to build stronger and 
longer lasting connections with people from the programme A” No. 7.

3.2.2. A necessary balance between collaboration 
and stand-alone existence of surveillance 
programmes

The availability of resources was one of the major factors for the 
implementation of collaborations and was mentioned by almost all 
respondents. For a collaboration to work and be sustainable, specific 
resources (time and funding) had to be found or allocated from the 
budgets of the programmes involved. However, it emerged from the 
interviews that the majority of surveillance programmes were 
operating on a just-in-time basis with limited or even insufficient 
resources to maintain high quality of their own data collection or 
analysis. Consequently, the set-up of collaborations appeared to be of 
secondary importance, compared to maintaining the operations of 
their own surveillance programme.

“It's very difficult to set up collaborations with the budget we are 
currently being allocated” No. 2.

“People are quite willing to collaborate in both directions, so that's 
really good. The big difficulty is the priorities of each programme, 
and therefore the time allocated to this collaboration” No. 18.

Paradoxically, even if the pooling of resources enabled by 
collaboration was perceived as a potential benefit, it did not counteract 
the view of the respondents that collaborative activities came only after 
the surveillance programme’ own activities. However, an exception 

occurred when collaboration was included in the priority activities of the 
programmes (three programmes). By formalising them in this way, 
collaborations were more legitimate and their funding was  
simpler.

“It is certain that the fact that it is in our mandate encourages us to 
set up [collaborations] and encourages us, probably in a subjective 
way, to carry out collaborations” No. 44

For the respondents, in essence, the collaboration should bring an 
added value for each of the parties, comparable to a win-win approach 
between programmes.

“Putting together these data, juxtaposing them, making them talk, 
while respecting the surveillance programmes, was an extremely 
strong motivation! Because for each member it was a demonstration 
that they existed, it valued them” No. 36.

While collaboration was a way to gain visibility and legitimacy, it 
was also seen by some respondents as a threat to the visibility or 
sustainability of the programmes involved, if they were to give way to 
the collaboration itself or to one of the parties.

“It was a bit complicated. They had constraints, which we  can 
understand. Because of the fear that the surveillance programme A 
would completely absorb the programme B. There was already a 
need to really clarify the collaboration” No. 44.

Finally, it was interesting to observe that some programmes, far 
from positioning as collaborators, saw themselves more as competitors 
in the search for funding or in responding to project calls (the latter 
remaining mostly sectoral or monodisciplinary).

“I guess that it's not very easy to get programmes to work together, 
except for those that already work very well, because for personal or 
friendly reasons they work together. But there is quite a lot of 
competition eh, for surveillance programmes!” No. 17.

TABLE 4 Benefits identified from collaboration within the surveillance system and associated level.

Level Benefit

Surveillance programme

Pooling of material, human and financial resources for surveillance activities and deliverables (reduced surveillance costs)

Broadened range of surveillance activities

Improved surveillance (reactivity, accuracy, etc.)

Increased visibility

Strengthened legitimacy

Improved sustainability of surveillance programme

Surveillance system
Greater coherence

Efficiency gain – optimisation of surveillance (improved and harmonized methods, timeliness, reactivity etc.)

Actors involved in surveillance

Strengthened professional network

Strengthened interpersonal relationships

Increased awareness regarding antimicrobial resistance

Gain in skills or expertise

Better understanding and knowledge of other disciplines and sectors

Gain in reputation

Public interest
Expanded scientific knowledge

Improved prevention and control strategies
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3.3. Perception of the One Health 
approach

3.3.1. Plural visions of a theoretical approach that 
is difficult to grasp

It emerged from the interviews that the One Health approach 
appeared difficult to grasp in a concrete way and remained a relatively 
abstract notion. Firstly, it appeared that the One Health approach was 
difficult to translate and explain. Secondly, the respondents had 
different visions of it, ranging from complete integration between all 
sectors up to minimum integration to improve human health only. As 
a consequence, there were differences in orientation of coordinators 
towards what One Health means for their surveillance programme.

“The One Health for me is a concept, alright, that I would say a little 
bit of a facade. What may be behind it seems much less clear to 
me” No. 17.

“There are two ways of conceiving One Health. There are those who 
say: ‘One Health is human health to which other healths must 
contribute’, which is the very medical approach of One Health, very 
anthropocentric. And then there are those who say: ‘No, One Health 
is putting the three sectors at the same level of importance, because 
the poor health of one will influence the health of the other two in 
any direction’” No. 12.

3.3.2. Need for engagement of diverse 
stakeholders

According to the respondents, for the One Health concept to 
become a reality in surveillance of antimicrobial resistance, it should 
not only be implemented by all actors at different levels of organisation 
(ministry, administration, university, research centre, laboratories, 
etc.), but also supported by all actors in the system (risk managers, 
researchers, teachers, etc.). All the respondents testified that there is 
room for improvement in the application of this concept for 
antimicrobial resistance surveillance.

“We do not have the impression that there’s anything there. There’s 
not something integrated between the animal and the human 
sectors. At a time when we are very One Health, I think we could do 
better. Already we depend on two different ministries, that does not 
help I think” No. 9.

It was interesting to note that, according to the respondents, 
the impetus for the One Health approach in antimicrobial 
resistance surveillance currently comes mainly from surveillance 
programmes (where operational or governance teams are 
multidisciplinary, for example) or from the academic and 
scientific world (via the organisation of interdisciplinary or cross-
sectoral events, which make it possible to create interpersonal 
relationships). They mentioned that this impetus should also 
come from transdisciplinary education or training of actors so 
that they better understand each other.

“It's complicated to structure a One Health team locally, you have to 
get it accepted! In other words, they tell you that you are scattered. And 
just in a single team, try to integrate a sociologist, you'll see!” No. 13.

“That's the limit of One Health, in fact, you  want to integrate 
everything and at the same time you're not ready to understand 
everything […] They [the disciplines] don't have the same language: 
when a sociologist talks to me I don't understand anything, and 
I think he's going to smoke me out” No. 25.

Besides, the respondents highlighted the importance, in the short 
term, to implement a national coordination of integrated surveillance, 
via, for example, the creation of a cross-sectoral operational team with 
dedicated resources. They also emphasised the importance of 
transdisciplinary and cross-sectoral training and education. The latter 
could contribute both to acculturate the actors to this approach and 
to foster links between coordinators from different sectors.

“One way of improving this is to take the problem at its roots and 
create a common core of training […] Eventually, if the vets, 
pharmacists, doctors, in short, if all these people meet in a form of 
common training, friendships will be created and people will follow 
each other, and perhaps, in addition, there is a common 
understanding” No. 42.

“Beyond surveillance, it is a more general issue, and we have asked 
for this several times without success, that there really is an 
interministerial delegate for antimicrobial resistance who has 
authority over the ministries to obtain results […] In terms of 
showing the importance of the topic it would be  a positive 
signal” No. 30.

Finally, several respondents (a third of all respondents) regretted 
that the One Health global approach was insufficiently considered as 
a prerequisite and was still too often taken into account only at the 
very end of the process.

“In fact, during specialty training, we already try to teach them their 
own specialty and we  consider that this One Health topic is a 
luxury” No. 18.

3.3.3. A need for common indicators
According to the respondents, a concrete way to implement the 

One Health approach would be to have a few common indicators 
across sectors, which all surveillance programmes could calculate, in 
order to make all collected data interoperable. These indicators should 
be simple, operational and relevant to be used widely.

“That's typical for the prescription data, it would be good to have an 
indicator in common between the small animals or the big animals 
and the humans at the same time. Because here we don't really 
understand the parallel, apart from the direction of the trends, well, 
between the ALEA [Animal Level of Exposure to Antimicrobials] 
and the DDD [Defined Daily Dose]” No. 22.

However, the respondents stressed that the implementation of 
such indicators could jeopardise the operations of surveillance 
programmes should they require a profound change in the 
methodology used. These changes would also have to be made in 
agreement with programme funders (government, agency, private 
sector, associations, professional organisations), who do not 
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necessarily consider the One Heath approach. In the end, in a context 
where major changes would be  necessary, the respondents were 
divided between the need for either a change of practise driven by the 
coordinators in a collegial manner, or by a regulatory, national or 
supranational demand.

4. Discussion

To our knowledge, this study is the first to investigate levers and 
impediments to collaboration between antimicrobial resistance 
surveillance programmes. This study identified a large number of 
factors (that could act as incentives or barriers), gathered into six 
categories (Figure 1).

According to our results, actor-related factors played a decisive 
role in the willingness to collaborate, which can be perceived as a 
change in the way they implement surveillance. The process of change 
itself relies on the consent and commitment of coordinators, who need 
to acknowledge a certain legitimacy of the collaboration to accept and 
implement it (17). In addition, current collaborations were based 
more on the network of actors and good interpersonal relationships 
between them, than on lead institutions or a national or supranational 
demand for collaboration. As collaborations were built primarily on 
interpersonal relationships rather than on structures, coordinators 
who were open to cross-sectoral approaches appeared as powerful 
drivers for collaborations. However, fragility resulted from this 
interpersonal mode of operation: collaboration could fade if 
coordinators who were the leaders of collaboration were to leave their 
function. Besides, all the contextual elements (i.e., conferences, 
workshops, education, training) that encouraged actors from different 
sectors or disciplines to better know each other, understand each 
other, exchange and learn from other disciplines ultimately facilitated 
collaborations. Therefore, in order to move towards the concrete 
application of a One Heath approach, all initiatives aiming at bringing 
coordinators together should be sustainably supported to ensure that 
coordinators know each other and can converse regularly. In addition, 
the increasing development of One Health courses related to AMR 
should be encouraged. The study also highlighted that coordinators 
lacked knowledge of the surveillance system, the existing programmes, 
and the role of each actor. To help in this direction, we previously 
published a comprehensive mapping and characterisation of all the 
programmes that constitute the French surveillance system (9); this 
was lacking so far. We  are confident this work will contribute to 
improve the understanding of the surveillance system, hence 
facilitating the potential kick-off of new collaborations.

Over the last decade in France, cross-sectoral or One Heath 
scientific events on antimicrobial resistance that brought together 
programme coordinators from different sectors or disciplines have 
been limited. Each year during the World Antimicrobial Awareness 
Week, a cross-sectoral conference gathers the different ministries and 
public health agencies involved in surveillance, but programmes’ 
coordinators are no necessarily invited. In November 2021, two large 
French meta-networks, PROMISE and ABRomics funded through the 
French Priority Research Programme on antimicrobial resistance (18), 
were launched. They constitute an excellent opportunity to foster 
knowledge exchange, and improve synergies between programmes. 
The meta-network PROMISE aims to build a One-Health community 
of actors on antimicrobial resistance; it includes a data warehouse to 

share surveillance data between programmes, the identification of 
common indicators as well as pilot studies with joint data analysis. To 
overcome possible limitations to data sharing (e.g., data ownership 
regulations, internal programme rules), data can be anonymised or 
even aggregated for analysis at different scales. In addition, the meta-
network ABRomics aims to build a One Health cross-sectoral online 
platform to facilitate sharing of bacterial (meta)genomics data among 
researchers from different sectors and disciplines, hence fostering 
collaboration between surveillance communities. Furthermore, at the 
European level, the European research agenda is moving towards a 
One health approach - in the steps of the One Health European Joint 
Programme (OHEJP, 2018–2022) – encouraging transdisciplinary 
research, innovation, surveillance, both at national and European 
levels (19). While the context is increasingly favourable to holistic 
approaches, Benedetti et al. (20) stressed the importance of largely 
promoting and communicating joint actions and transdisciplinary 
activities, to ensure that they are known and useful to both the 
scientific community and policymakers.

In terms of barriers to collaboration between programmes, the lack 
of human, financial and/or technical resources dedicated to 
collaboration, the siloed surveillance system, and the sectoral priority 
of programmes, appeared as challenges difficult to overcome. 
Moreover, the poor legibility of the surveillance system led to a lack of 
knowledge of existing programmes by the coordinators. In this context, 
the work of characterising and mapping surveillance systems appears 
particularly useful to support synergies between programmes (9). 
Although calls for proposals are a way for programmes to join forces 
to obtain resources, they can also encourage competition between 
them, and subsequently deteriorate the relationships among 
coordinators. This highlighted the need for intersectoral calls for 
proposals, with the selection of projects based on collaboration 
between research teams from different domains and/or disciplines to 
ensure a comprehensive approach of a scientific issue, and thus increase 
collaboration between surveillance programmes. Even if collaborations 
could be  seen as a pooling of resources, they were still largely 
considered as a costly additional activity, since collaborative activities 
were not necessarily in line with the sectoral objectives of the 
programmes. Thus, the inclusion of intersectoral collaborative activities 
within the objectives of the surveillance programmes could improve 
alignment between resources and objectives, and support the 
development and sustainability of collaboration. All these elements 
underlined the need for an impetus for One Health to be given at 
different levels to become a reality, and not just by coordinators, but 
more broadly by programme funders and risk managers. According to 
our results, a context favourable to intersectoral/interdomain 
collaboration is crucial to encourage One Health collaborations. It 
implies that collaboration should be  an intrinsic objective of 
surveillance, to overcome structural and operational barriers that cause 
difficulties to collaborate. The activities of surveillance programmes 
(and therefore collaborations) mainly depend on the orientations given 
by their funding bodies. To support the development and sustainability 
of collaboration, it is therefore essential that the collaborative activities 
are in line with the programmes’ own objectives.

In addition, administrative structural barriers between 
ministries of Health, Agriculture and the Environment are obstacles 
to progress to One Health (6, 19). More exchanges and coordination 
between ministries (through meetings, joint working programmes, 
or even the setup of an interministerial coordination body) could 
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foster integration between siloed directorates of ministries. At the 
European level, a recent study highlighted that the research needs 
should be  defined from a One health perspective, requiring the 
involvement of European Union agencies and including both policy 
cooperation and transdisciplinary coordination, similarly to the 
OHEJP approach (19). The authors also underpinned that 
fragmented research activities and in-silo regulations limit 
transdisciplinary and interagency cooperation, requiring a more 
horizontal approach to regulatory frameworks to fully integrate the 
One Health principle.

This study also enabled us to identify numerous benefits to 
the setup of collaborations (Table  4). Several of them were 
consistent with previous results dealing with the impact of 
integrated surveillance (6–8) and of One Health networks (21). 
These authors also identified the improvement of scientific 
knowledge, in particular a better understanding of transmission 
routes across sectors, the identification of the relative importance 
of the different reservoirs in the emergence and maintenance of 
resistance in humans, the identification of correlations between 
antibiotic use and resistance within and between sectors, and the 
assessment of intervention impacts within and between sectors. 
We believe that the use of qualitative approach applied to a dense 
system was particularly relevant to progress in the identification 
of benefits resulting from collaborative surveillance. Since 
impacts are seen as drivers for implementing collaborations, it 
would be interesting to further investigate and characterise the 
impacts and benefits of collaborations within the surveillance 
system, not only for programme coordinators, but also for all 
stakeholders involved.

Our study pursued a qualitative sociological approach, which 
is a valuable way of understanding the diversity and extent of 
opinions (22, 23). Although this approach does not lend itself to 
the quantification of each opinion in the broad population, nor 
to statistical inference, it helped to answer and understand why 
collaborations occur. The qualitative approach was therefore well 
suited for gaining insight into coordinators’ decisions making. 
Although ideally interviews should have been conducted 
individually without witnesses to facilitate expression of personal 
opinions, several interviews with coordinators were not 
individual, upon the coordinators request to supplement their 
responses with those from co-coordinators. While this allowed 
us to collect and reinforce diverse views on the factors of 
collaborations, it could hinder the spontaneity and exhaustivity 
of information provided by the respondents due to hierarchical 
link between them. Besides, all interviews were conducted 
remotely due to the travel restrictions, making it more difficult 
to analyse the gestures and reactions of respondents. Despite 
those limits, we believe this qualitative approach was a valuable 
way to capture novel information regarding reasons for 
collaboration that cannot be  obtained using a quantitative 
questionnaire methodology. It was a necessary first step before 
possibly considering further quantitative research to weigh 
each factor.

The French antimicrobial resistance surveillance system appeared to 
be  a particularly relevant case study to explore the reasons for 
collaborations. It was varied and fragmented, with numerous surveillance 
programmes involved or not in collaborations (9). Moreover, since AMR 
is a major public health concern involving four sectors (human, animal, 

food, and environment), three domains (antibiotic resistance, antibiotic 
use or consumption, and residue of antibiotic), several disciplines (among 
others epidemiology, microbiology, infectiology, hygiene, pharmacology, 
ecology, sociology) this system enabled us to investigate collaborations 
from various sights (collaborations involving two to 14 surveillance 
programmes). Finally, since this system was dense and complex, with 
heterogeneous programmes, we believed it was a better case study to 
identify multiple factors for collaboration than a surveillance system 
focusing on one particular disease.

By following analysis and sampling rules (triangulation, iteration 
and saturation) and thank to the confidentiality of interviews ensuring 
the trustworthiness of respondents answers (11, 23), we were able to 
identify relevant factors for collaboration between AMR surveillance 
programmes at the French level. Since most factors were neither 
specific to the French context nor the antimicrobial resistance threat, 
we  believe these results could be  useful to other collaborative 
surveillance systems dealing with other diseases, in other countries. 
However, since we were only able to identify factors of collaboration 
within the French AMR surveillance system, it would be interesting 
to perform similar studies for other surveillance systems and in 
different contexts (for example in a non-European country) to identify 
other relevant factors impacting the implementation of collaboration 
between programmes. Considering that we focused on a particularly 
complex surveillance system, it would be  relevant to explore and 
compare which collaboration factors occur in a less fragmented 
surveillance system. Finally, by providing incentives to foster 
integration and clues to understand coordinators’ positions, our 
findings can be  of interest to any surveillance system in other 
countries, for researchers, programmes’ coordinators, and risk 
managers to move globally towards a One Health approach 
of surveillance.
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