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Objectives: Collaboration between surveillance programmes is the keystone of One Health surveillance and 
international organizations call for integrated surveillance systems to manage antibiotic resistance (ABR). In 
France, the ABR surveillance system covers human, animal, food and the environment sectors, but appears 
to be fragmented, questioning its level of integration. This study aimed to evaluate collaboration within this sys
tem and to formulate recommendations towards more integration.

Methods: ECoSur, a semi-quantitative tool, was used to evaluate collaboration between surveillance pro
grammes. A total of 31 attributes were evaluated using information from the literature and 52 interviews with 
surveillance actors from all four sectors. Evaluation results were visualized via three output figures displaying as
pects related to governance and functionality of collaboration. Results were validated by an expert committee.

Results: Overall, the French collaborative strategy for ABR surveillance was well formalized and relevant to its 
objectives. However, a cross-sectoral coordination body was lacking to help with its practical implementation. 
The environmental sector was largely uncovered, but its integration appeared necessary to meet the strategy 
objectives. Data sharing and joint data analyses between programmes were insufficient, mainly due to limited 
resources and data interoperability issues. Collaboration was operational for internal and external communica
tion of the results. Twelve recommendations were suggested to decision makers to foster collaboration within 
the French surveillance system and feed future strategies against ABR.

Conclusions: This first evaluation of collaboration within the French ABR surveillance system produced concrete 
recommendations to move towards One Health integrated surveillance. Both the approach and the findings 
could be of interest to other countries.

© The Author(s) 2024. Published by Oxford University Press on behalf of British Society for Antimicrobial Chemotherapy. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/ 
by/4.0/), which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

Introduction
Antibiotic resistance (ABR) is a threat to modern health care and 
is recognized as one of the major public health issues in Europe 
and worldwide.1 Since antibiotic-resistant microorganisms and 
genes circulate within and between ecosystems, prevention 
and control of ABR requires integrated actions at the human–ani
mal–environment interface. The 2015 WHO Global Action Plan on 
Antimicrobial resistance,2 and the 2017 EU One Health 
Antimicrobial Resistance Action Plan,3 underscored the need for 

integrated surveillance using a One Health approach to more ef
fectively address the ABR issue. In 2021, the Codex Alimentarius 
released guidelines on integrated monitoring and surveillance 
of foodborne antimicrobial resistance.4

In France, the 2016 interministerial roadmap for controlling 
antimicrobial resistance5 has set an impulsion towards a One 
Health approach to surveillance, emphasizing the need to ration
alize surveillance data across sectors and to promote cross- 
sectoral collaboration. These initiatives would complement other 
activities defined in the sectoral national action plans.6–9
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However, a recent mapping and characterization of the national 
surveillance system in 2021 demonstrated that France has a re
sourceful yet complex system, made of 48 distinct programmes 
for surveillance of ABR, antibiotic use (ABU) and antibiotic resi
dues in humans, animals, food and the environment.10 The 
most surveillance programmes address a single sector, and focus 
on either ABR or ABU, with their own surveillance protocols, data
bases and annual reports. This questions the extent to which cur
rent programmes are collaborating, and whether opportunities 
exist to facilitate integration, build synergies and mutualize sur
veillance activities between them. Collaboration is the primary 
feature of One Health integrated surveillance. Collaboration can 
occur at any step of the surveillance process, from governance 
(e.g. steering, coordination) to implementation of operational 
surveillance activities (e.g. sample collection, data analysis, com
munication of the results).

Evaluation of integrated surveillance is an emerging field of re
search. Various evaluation tools and frameworks have been de
veloped in recent years, each of them having their own 
strengths and weaknesses.11 The CoEval-AMR network, funded 
under the Joint Programming Initiative on Antimicrobial 
Resistance, recently released a selection tool to guide evaluators 
in choosing the most appropriate framework depending on their 
objectives and resources.12 Using this selection tool, EcoSur, 
which has been developed for in-depth evaluation of the quality 
and appropriateness of multisectoral collaboration within a sur
veillance system,13 appeared as the most appropriate tool for 
our study.

We aimed to evaluate the degree and quality of multisectoral 
collaboration within the French surveillance system for ABR, ABU 
and antibiotic residues, and to formulate practical recommenda
tions for improvement.

Material and methods
Description of the surveillance system under evaluation
The surveillance system under evaluation was the French system 
for surveillance of ABR, ABU and antibiotic residues in humans, 

animals, food and the environment, which has been described 
in detail in a previous publication.10 Briefly, this system is made 
of 48 distinct surveillance programmes, most of which target 
the human sector and to a lesser extent the animal sector, 
whereas only one programme covers the environmental 
sector (Table 1). In addition, most programmes target only ABR, 
or less frequently ABU, whereas only two programmes target 
antibiotic residues. A visual representation of the system is pro
vided in the Supplementary material (Figure S1, available as 
Supplementary data at JAC-AMR Online).

Inclusion criteria
A collaboration was defined as ‘any collaborative activity, imple
mented either once, repeatedly or continuously by actors govern
ing and/or operating within distinct surveillance programmes, 
and that contributes to increase the overall value of surveil
lance’.13 Collaboration both within and between sectors (i.e. hu
man, animal, food and the environment) were included. We 
collected information on collaboration over the last 10 years.

Description of EcoSur
ECoSur is a tool for standardized evaluation of the organization, 
operation and functionality of collaboration within a multisector
al surveillance system.13 It helps to identify whether 
collaboration, as planned and implemented, is producing the ex
pected results given the surveillance context. Ultimately, the 
evaluation highlights the strengths and weaknesses of the col
laboration and, where necessary, makes recommendations for 
improvement.

Twenty-two organizational attributes are used to assess the 
organization of collaboration for governance (12 attributes) and 
operations (10 attributes) of surveillance activities. Nine function
al attributes are used to assess the key characteristics of func
tional and sustainable collaboration. The list of attributes is 
presented in Table 2. To complement these attributes, three qual
ity indices assess the collaboration at a macro level across three 
major processes: management, support and realization.

Table 1. Description of the 48 programmes contributing to the French system for surveillance of ABR, ABU and antibiotic residues in humans, animal/ 
food and the environment in 2021. Adapted from Collineau et al.10

Sector (n = number of programmes) Population (n = number of programmes)

Number of programmes covering the target of 
interesta

ABR (n = 35) ABU (n = 14) Residues (n = 2)

Human (n = 35) Healthcare facilities (n = 30) 29 3 not applicable
Community (n = 23) 19 4 not applicable
Long-term care facilities (n = 20) 18 3 not applicable

Animal (n = 12) Diseased food-producing animals (n = 10) 3 7 not applicable
Diseased companion animals (n = 2) 1 1 not applicable
Healthy food-producing animals (n = 2) 2 none not applicable

Food (n = 3) Food of animal and non-animal origin (n = 1) 1 none none
Food of animal origin (n = 2) 1 none 1

Environment (n = 1) Surface and ground water (n = 1) none none 1

aA programme may target more than one sector, population or target.

Collineau et al.
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The tool relies on a matrix developed in a Microsoft Excel sheet 
and including 74 evaluation criteria scored on a four-tier scale 
from 0 (i.e. no compliance) to 3 (i.e. full compliance). A scoring 
guide facilitates interpretation and harmonization of the scoring. 
Each score is justified by a short text that later facilitates the for
mulation of recommendations for improvement. The scoring of 
criteria first requires the completion of a data collection form 
summarizing the data collected from all surveillance pro
grammes, and capturing some additional information about 
collaboration.

The scores obtained for the 74 criteria are grouped and used to 
calculate scores of the attributes, displayed using three output 
figures (Figures 1–3). Output 1 shows 22 organizational attri
butes, including 12 attributes focusing on governance aspects 
(e.g. collaborative strategy, resources, steering and coordination 
activities) and 10 focusing on operational aspects (e.g. surveil
lance design, data sharing, data analysis and dissemination of 
the results). Output 2 shows three organizational indexes related 

Table 2. List of organizational and functional attributes of the EcoSur tool

Organizational attributes
Functional 
attributesGovernance level Operational level

G.1 Formalization and 
endorsement of the 
collaborative 
surveillance strategy 
G.2 Relevance of 
collaborative 
objective(s) and 
purpose 
G.3 Coverage 
G.4 Collaborative 
mechanisms for 
steering the system 
G.5 Collaborative 
mechanisms for 
coordinating the 
system 
G.6 Collaborative 
mechanisms for the 
scientific and technical 
support to the system 
G.7 Formalization and 
endorsement of 
collaborative 
modalities 
G.8 Relevance of 
collaborative 
modalities 
G.9 Training 
G.10 Performance and 
evaluation 
G. 11Information and 
communication 
G.12 Engagement

O.1 Collaboration for 
surveillance design 
O.2 Collaboration for 
data collection 
O.3 Collaboration for 
laboratory testing 
O.4 Collaboration for 
data management 
and storage 
O.5 Collaboration for 
data sharing 
O.6 Collaboration for 
data analysis and 
interpretation 
O.7 Collaboration for 
sharing surveillance 
results 
O.8 Collaboration for 
communication to 
surveillance actors 
O.9 Collaboration for 
external 
communication 
O.10 Collaboration for 
dissemination to 
decision makers

Stability 
Relevance 
Operationality 
Acceptability 
Resources 
Adaptability 
Inclusiveness 
Shared 
leadership 
System 
knowledge

A�ribute Result A�ribute Result

G.1 Formaliza�on and
endorsement of the
collabora�ve surveillance
strategy

O.1 Collabora�on for
surveillance design

NR

G.2 Relevance of
collabora�ve objec�ve(s)
and purpose

O.2 Collabora�on for
sampling

NR

G.3 Coverage
O.3 Collabora�on for
laboratory tes�ng

NR

G.4 Collabora�ve
mechanism(s) for steering
the mul�-sectoral
surveillance system

O.4 Collabora�on for
data management and
storage

NR

G.5 Collabora�ve
mechanism(s) for
coordina�ng the mul�-
sectoral surveillance system

O.5 Collabora�on for
data sharing

NR

G.6 Collabora�ve
mechanism(s) for
suppor�ng scien�fically and
technically the mul�-
sectoral surveillance system

O.6 Collabora�on for
data analysis and
interpreta�on

NR

G.7 Formaliza�on and
endorsement of
collabora�ve modali�es for
the implementa�on of
surveillance ac�vi�es

O.7 Collabora�on for
sharing surveillance
results

NR

G.8 Relevance of
collabora�ve modali�es for
the implementa�on of
surveillance ac�vi�es

O.8 Collabora�on for
communica�on to
surveillance actors

NR

G.9 RNgniniarT
O.9 Collabora�on for
external
communica�on

NR

G.10 Performance and
evalua�on

O.10 Collabora�on for
dissemina�on to
decision-makers

NR

G.11 Informa�on and
communica�on

G.12 Engagement Maximal level of sa�sfac�on
(all criteria scored 3)

1

Minimal level of sa�sfac�on
(all criteria scored 0)

Figure 1. Output 1 displaying evaluation results of the antibiotic resist
ance surveillance system as 22 organizational attributes, France, 2021. 
The black part of each pie represents the level of satisfaction of the attri
bute compared to an ideal situation (i.e. perfect collaboration, with all 
criteria scoring 3). Governance attributes are displayed on the left and op
erational attributes on the right side of the figure.
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to management, support and operation of collaborative activ
ities. Output 3 shows nine functional attributes defining an ap
propriate collaboration (e.g. relevance, acceptability and shared 
leadership). A detailed description of EcoSur is provided in 
Bordier et al.13 and in the following webpage: https://survtools. 
org/wiki/surveillance-evaluation/doku.php?id=quality_of_the_ 
collaboration.

Data collection
Out of the 48 programmes identified in the mapping of the French 
system for ABR surveillance, five were excluded from our study 

because ABR surveillance represented only a minimal part of their 
activity.10 Hence, 43 programmes were included in this evaluation.

For each surveillance programme, data were collected using 
information available from the literature (e.g. annual reports, pro
gramme website). To complete and validate these data, 36 inter
views with the programme coordinator(s) were conducted, based 
on an interview guide (Supplementary material, Table S1) addres
sing the elements of the data collection file. For each collabor
ation, we collected information related to the context (i.e. 
scientific, political, economic context that shaped collaboration), 
governance (i.e. strategy, coverage, governance mechanisms, 
resources/funding, training, monitoring and evaluation, informa
tion) and operations (i.e. collaborative activities, including fre
quency and actors involved).

To get a broader sense of current collaboration between 
surveillance programmes, 15 additional key informants with 
core expertise in ABR surveillance in the four sectors, 
operating within the French surveillance system and/or having 
a good understanding of the overall surveillance system, were 
also interviewed. Their profile and expertise are provided in 
Supplementary material, Table S2. The interview guide was ad
justed to these actors to capture aspects related to governance 
and operations of collaborations at the level of the entire surveil
lance system, as well as strengths and weaknesses of the surveil
lance system influencing on collaborations and potential new 
collaborations to be encouraged (Supplementary material, 
Table S3). Interviews were conducted between March and May 
2021 using online videoconferencing.

Data analysis and validation
Using information gathered in the data collection file and form, 
the scoring of the 74 criteria was performed by the evaluation 
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Figure 2. Output 2 displaying evaluation results of the antibiotic resist
ance surveillance system as three organizational indexes, France, 2021.

80%

83%

73%

76%

53%57%

82%

88%

61%

Figure 3. Output 3 displaying evaluation results of the antibiotic resistance surveillance system as nine functional attributes, France, 2021.
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team made of two experts from the human sector and two ex
perts from the animal and food sectors. Of the four evaluators, 
three were internal to the ABR surveillance system and one was 
external. Scores were then discussed and validated during a 
1-day workshop with a group of 19 experts with long-term ex
pertise in surveillance or policy-making related to ABR, ABU and 
antibiotic residues surveillance in the human, animal, food and 
environmental sectors. Minor edits were made to the scoring 
where needed.

The workshop outcomes, together with the EcoSur matrix out
puts, were used to formulate practical recommendations for the 
improvement of collaboration within the surveillance system. 
These recommendations were ordered according to their de
creasing impact to foster the overall integration of the surveil
lance system in the short- and mid-term.

Ethics
Written consent to participate was obtained from every inter
viewee. Ethical approval was obtained from the department of 
legal affairs of the French Agency for Food, Environmental and 
Occupational Health & Safety.

Results
Evaluation of organizational attributes
The output of EcoSur for organizational attributes applied to the 
French ABR surveillance system is displayed in Figure 1. With re
gards to the governance of ABR surveillance, the French surveil
lance system scored high in terms of formalization and 
endorsement of the collaborative strategy (G1) and relevance 
of its collaborative objectives (G2) were 96% and 81%, respect
ively. Indeed, the national collaborative strategy, as described 
in the interministerial roadmap5 and the national action 
plans,6–9 was well formalized and relevant with the broader con
text, including the political, socio-economic and epidemiological 
situation, as well as the European and international recommen
dations. In addition, ABR was clearly recognized as a major public 
health issue in the different sectors. Different documents system
atically formalized the collaborations involving more than two 
programmes. However, in terms of collaborative mechanisms 
for coordinating the multisectoral surveillance system (attribute 
G5, 80%), a cross-sectoral coordination body was lacking, while 
considered necessary to facilitate the implementation of the na
tional collaborative strategy. Furthermore, while stakeholders ap
peared fully engaged in various national working groups 
dedicated to surveillance (attribute G12, 100%), some sectors 
(e.g. the environmental sector) and disciplines (e.g. social 
sciences) appeared under-represented, notably in steering activ
ities (i.e. those activities aiming to define the vision and objectives 
of the ABR surveillance system, attribute G4, 80%). Training was 
judged insufficient (attribute G9, 22%) mainly because of the 
lack of training courses in One Health surveillance of ABR. 
Additionally, the attribute related to monitoring and evaluation 
(G10) was scoring very low (7%) due to the absence of regular 
evaluations of the level of integration or collaboration within 
the surveillance system, this study being the first of this kind.

Regarding the organization of collaboration at the oper
ational level, collaboration existed for surveillance activities 

implemented at the end of the surveillance process, such as shar
ing surveillance results (attribute O7, 100%), internal and exter
nal communication (attributes O8 and O9, 85% and 78%, 
respectively), as well as dissemination of the results to decision 
makers (attribute O10, 96%). One concrete example in this 
area is the publication of a One Health Antibiotic Resistance bro
chure coordinated by Santé Publique France, summarizing the 
key results from the major national surveillance programmes 
into a single document and released annually at the occasion 
of World Antimicrobial Resistance Awareness Week.14

Conversely, little collaboration existed for surveillance activities 
at the beginning of the surveillance process, such as design of 
surveillance protocols (attribute O1, 63%), data management 
(attribute O4, 22%), data sharing (attribute O5, 48%) or data ana
lysis (attribute O6, 56%), where collaboration mainly occurred via 
time-limited research projects. While joint data analysis was 
partly conducted at the European level under the umbrella of 
the Joint Inter-Agency Antimicrobial Consumption and 
Resistance Analysis,15 no similar initiative was in place at the na
tional level in 2021.

Evaluation of organizational indices
The French ABR surveillance system scored relatively high for the 
operation index (78%), reflecting that collaborative activities 
were appropriate and in line with the collaborative strategy, 
and that the results produced were relevant. Similarly, the man
agement index was satisfactory (73%): collaborative mechan
isms for steering and coordination were generally well 
formalized and surveillance actors were fully committed to the 
roles and responsibilities assigned to them. Conversely, the sys
tem scored lower (56%) for the support index, in relation to a 
lack of various elements facilitating proper functioning of collab
oration, such as training and resources.

Evaluation of functional attributes
Five out of nine functional attributes of collaboration obtained a 
high score (>80%) (Figure 3). Major strengths of the French ABR 
surveillance system were the shared leadership and inclusive
ness, with the appropriate, relevant and active involvement of 
stakeholders in steering and scientific committees. This contrib
uted to the relevance and acceptability of the collaborative 
strategy. Despite a general lack of resources, collaboration 
was evaluated as stable since the collaborative strategy was 
clearly formalized and approved by the stakeholders. 
Operationality scored relatively high as several collaborative ac
tivities were already in place, e.g. joint communication. 
However, several operational aspects were lacking for the sys
tem to be fully operational and to respond to the needs of 
the stakeholders, e.g. ABR surveillance in the environment, the 
use of common ABR indicators across sectors, as well as a 
shared database to facilitate data integration and joint analysis. 
System knowledge scored low due to the lack of liability of the 
overall surveillance system, as well as the lack of institutional 
memory and some collaborative activities occurring via informal 
channels or within closed subgroups. The adaptability of the 
system scored very low (57%) due to a lack of systematic evalu
ation of collaboration.

Evaluation of collaboration for One Health surveillance of antibiotic resistance in France                               
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Recommendations for improved collaboration
Building from the results of the EcoSur evaluation, 12 recommenda
tions for improved collaboration within the French ABR surveillance 
system were formulated and shared with decision makers from the 
human, animal, food and environmental sectors (Table 3).They aim 
to address the major gaps identified in our evaluation, namely the 
need for better operational coordination to implement the national 
collaborative strategy, the lack of surveillance in the environmental 
sector, as well as the need for improved interoperability and joint 
analysis of surveillance data. Better legibility of the surveillance sys
tem, as well as increased visibility and impact of the One Health ABR 
brochure, were also part of the top five recommendations.

Discussion
Summary of the main findings
This study represents the first attempt to evaluate the degree and 
quality of collaboration within the French ABR surveillance system. 
Overall, the evaluation showed that the national One Health 

collaborative strategy was well formalized, relevant and approved 
by all actors. Some operational collaborative activities were already 
in place, e.g. internal and external communication of the results.

However, some discrepancies were identified between the di
mensions (e.g. sectors, disciplines) included in the multisectoral 
surveillance system and the objectives of the national strategy. 
Despite the recognized impact of ABR on ecosystems, the envir
onmental sector was largely uncovered, as already shown previ
ously.10 Some disciplines (e.g. social sciences, economics) were 
not represented in the major surveillance steering committees.

Furthermore, collaborative activities upstream of the surveil
lance process, e.g. the design of surveillance protocols, data shar
ing and joint data analysis were limited at this stage, primarily 
because of a lack of coordination and sustainable resources. 
However, the pooling of these upstream activities would notably 
improve data harmonization and facilitate cross-sectoral data 
analysis and interpretation of the results, beyond joint communi
cation of the results. It would also be in line with the national col
laborative strategy requiring the use of common indicators 
across sectors and programmes.

Table 3. Recommendations for improved collaboration within the system for surveillance of antibiotic resistance, France, 2021

Recommendation 
number 
(by decreasing order 
of priority) RECOMMENDATIONS JUSTIFICATIONS

1 Create a One Health operational body for national 
coordination of surveillance of ABR, grouping together 
the actors working at the operational level and 
contributing to facilitate collaboration between 
programmes. Its role could be to improve data 
interoperability and to propose harmonized surveillance 
protocols (e.g. data formats, standards, and 
interpretation criteria for antimicrobial susceptibility 
testing), to facilitate joint communication of the results 
between sectors and between ABU/ABR, and to work 
towards mutualization of surveillance resources.

The current interministerial roadmap for controlling antimicrobial 
resistance lacks operationality. 
Several technical difficulties have been identified that limit data 
interoperability between sectors/programmes: different 
geographical and temporal granularity, lack of harmonization 
of surveillance methods (e.g. heterogeneity of standards and 
interpretation criteria used for antibiotic susceptibility testing, 
etc.). These specificities hinder data integration efforts and 
interoperability of the data.

2 Reinforce surveillance in the environment, with full-scale 
implementation of environmental surveillance, beyond 
surface and groundwater. Surveillance could be 
expanded to community and hospital wastewater, 
coastal seas and farm environments. In addition to the 
impact on human and animal health, the impact of 
environmental ABR on ecosystems should also be 
considered.

The environmental sector is currently largely uncovered. 
Structured national surveillance of antibiotic residues in the 
environment is limited to surface and groundwater. 
In addition, collected data are not sufficient to monitor the 
impact of environmental ABR on ecosystems, which is one of 
the objectives of the surveillance.

3 Create a national cross-sectoral working group dedicated to 
(i) the definition and interpretation of common indicators 
across sectors and programmes, and (ii) the 
implementation of integrated data analysis across 
sectors and programmes, inspired from the European 
joint inter-agency antimicrobial consumption and 
resistance analysis (JIACRA) reports.

There is little or no joint analysis and interpretation of surveillance 
data at the system level. 
The interministerial roadmap (action 30) recommended 
defining common indicators to measure antibiotic resistance 
and exposure jointly in humans, animals, and the environment, 
but it is not effective at this stage. 
Only part of the French data is transmitted to the European 
level and analysed jointly across sectors via the JIACRA report 
22. However, there is currently no such ‘JIACRA-like’ joint 
analysis of the surveillance data available in France.

Continued 
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Table 3. Continued  

Recommendation 
number 
(by decreasing order 
of priority) RECOMMENDATIONS JUSTIFICATIONS

4 Improve the legibility of the French ABR surveillance 
system: 
4.1. Clarify the role of each actor and programme; 
4.2. Develop a unique and sustainable entry point/ 
dashboard to access reports, websites and data from the 
various French surveillance programmes.

The characterization and mapping of the French surveillance 
system10 showed a complex system with several gaps and 
overlaps between surveillance programmes. 
The surveillance data produced by the various programmes 
were generally accessible, but very dispersed and with poor 
visibility.

5 Strengthen joint communication of surveillance data from 
the three sectors: 
5.1. Reinforce the dissemination and impact of the One 
Health Antibiotic Resistance brochure coordinated by 
Santé Publique France and better precise its target 
audience. 
5.2. Envisage co-coordination of the One Health 
Antibiotic Resistance brochure across sectors. 
5.3. Where needed, develop other joint communication 
materials to better respond to the needs of the various 
actors and end-users.

Joint communication of surveillance data mainly occurs in 
November during the World Antimicrobial Resistance 
Awareness Week, and should be better coordinated between 
institutions and implemented more regularly. 
The One Health ABR brochure coordinated and financed by 
Santé Publique France 14 is one of the most successful initiatives 
today in terms of joint and multisectoral communication 
across ABR surveillance programmes in France. However, its 
impact and visibility currently appear limited, due to its rather 
restricted dissemination. The target audience of the One Health 
ABR brochure should also be clarified.

6 Facilitate the exchange of phenotypic and molecular data 
between programmes 
6.1 Establish mechanisms to facilitate data exchange 
(e.g. common portal or data warehouses). 
6.2 Deploy sequencing to more surveillance programmes 
with access to bacterial strains, either by pooling 
resources between programmes or by strengthening 
molecular analyses for programmes already collecting 
strains.

There is currently little exchange of phenotypic or molecular data, 
and this is mainly done on an ad hoc and project-based basis. 
There is no common portal or national-wide data warehouse 
that brings together surveillance data, either phenotypic or 
molecular data, from different sectors and which is accessible 
to the different surveillance actors. Confidentiality and 
ownership of data can also be a barrier to collaboration. 
For programmes with access to bacterial strains, some have the 
skills and resources (including computing capacity) to 
sequence strains routinely, and others do not.

7 Expand the scope of existing surveillance in human and 
animal sectors: 
7.1. Strengthen surveillance of the healthy carriage of 
bacteria/resistance genes in humans. 
7.2. Improve surveillance of antibiotic use (ABU) in 
companion animals. 
7.3. Promote surveillance in French overseas territories.

In human health, surveillance primarily focuses on clinical 
isolates from diagnostic laboratories but data on ABR carriage 
are sparse. 
In animal health, surveillance of antibiotic use in companion 
animals is still limited (overall sales data). 
The overseas territories are poorly covered by existing national 
surveillance programmes. A regional surveillance programme 
exists in the Indian Ocean as part of the One Health partnership 
in the IndianOcean (known as dP One Health OI) but is not 
connected to the other national programmes.

8 Strengthening joint steering activities: 
8.1. Broaden stakeholder participation in the various 
national steering committees to other disciplines (e.g. 
social sciences, economics) and to the environmental 
sector; 
8.2. Better define the roles and responsibilities of the 
actors involved in the steering committees (e.g. roles and 
responsibilities of the pilots of the actions of the national 
action plans); 
8.3. Sustain resources dedicated to steering and 
monitoring of the interministerial roadmap and national 
action plans.

The main stakeholders and end-users are involved in the steering 
committee of the interministerial roadmap, but not all of them 
(e.g. absence of some stakeholders from the environmental 
sector). Moreover, some disciplines (e.g. social sciences, 
economics) are not represented either in this committee or in 
the sectoral steering committees. 
The roles of the pilots of the actions of the interministerial 
roadmap and the sectoral plans in the animal sector 
(EcoAntibio) are well defined, but their level of responsibility 
with regard to what is and is not produced needs to be clarified. 
An acute critical lack of human and financial resources for the 
follow-up of some plans was identified.
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Building from the evaluation results, 12 practical recommen
dations for improving collaboration were formulated and shared 
with decision makers from the human, animal, food and environ
mental sectors to feed in particular the revision of the interminis
terial roadmap for controlling ABR.16

Strengths and limitations of the study
A major strength of this study was the broad and comprehensive 
approach we used, exploring collaboration between programmes 
in all the dimensions of the surveillance system. This was facili
tated by a previous mapping study10 that helped to decipher 
the complexity of the national surveillance system. Combining 
data from the literature together with interviews, we are confi
dent we fully captured all existing collaborative efforts within 
the surveillance system up to 2021. Additionally, our evaluation re
sults were validated through a dedicated workshop gathering ex
perts from the four sectors and from several institutions involved 
at different levels of the surveillance system. This allowed us to cap
ture different perspectives on the objectives and utility of surveil
lance, and to produce realistic and practical recommendations.

However, this study also had limitations. First, we focused on 
the degree and quality of collaboration, which is only one of the 
multiple facets of One Health surveillance. Other related aspects 
were only partly covered. For example, we assessed data inter
operability without exploring in details the data management 
systems (e.g. data formats, thesaurus, etc.), which was beyond 
the scope of this study. Another important aspect that was poorly 
covered in our study was the added value or impact of collabor
ation. This aspect could be further explored using other comple
mentary evaluation frameworks or tools, e.g. ISS-AMR17 or 
OH-EPICAP.18

Feedback on the use of EcoSur
Overall, EcoSur proved helpful to support a thorough evaluation 
of collaboration within a complex and fragmented surveillance 
system, including both governance and operational aspects. 
The output figures nicely summarized the scores of the numerous 
criteria into a limited number of evaluation attributes, hence fa
cilitating communication of the results to an external audience. 
The justification of each score facilitated the formulation of 

Table 3. Continued  

Recommendation 
number 
(by decreasing order 
of priority) RECOMMENDATIONS JUSTIFICATIONS

9 Strengthen communication from the government on the 
One Health aspects, to the stakeholders involved in 
operational implementation in the field: local and 
regional stakeholders. In particular, more emphasis 
should be made on the organization (existence and role 
of steering committees).

Government actions in favour of intersectorality (e.g. the 
interministerial roadmap for controlling ABR) are not well 
known to the professional actors involved in ABR activities. In 
general, the actions are known to the actors directly involved at 
the central level, but little at regional/local levels.

10 Sustain and formalize collaborative initiatives: 
10.1. Facilitate, through dedicated financial schemes, the 
sustainability of collaboration between programmes, 
particularly those initiated as part of research projects; 
10.2 Include (cross-sectoral) collaboration between 
programmes in the terms of reference of the national 
surveillance programmes. This would contribute to 
dedicating part of the national surveillance programmes 
budget to the implementation of collaboration for 
surveillance.

In the majority of cases, there are no specific resources for 
establishing collaboration between surveillance programmes, 
whether for data sharing, joint analysis or communication, or 
scientific and technical support between programmes. 
The budgets allocated for national surveillance in the human 
sector are determined for 5 years, and do not take into account 
the potential additional resources needed to establish 
collaboration, including data sharing 
Most surveillance programmes receive funding for routine 
operational activities, but funding is limited for advanced data 
analysis.

11 Create/reinforce initial and continuous training in One 
Health approaches for those stakeholders involved in 
antibiotic resistance and antibiotic use.

Training courses in One Health approaches already exist but they 
are not always known; nor are they specific to antibiotic 
resistance. Conversely, education in the field of antibiotic 
resistance is not necessarily One Health (cross-sectoral).

12 Regularly assess the level of collaboration within the ABR 
surveillance system in France: 
12.1. Establish performance indicators dedicated to the 
level and quality of collaboration; 
12.2. Plan external and internal evaluations of 
collaboration for ABR surveillance; these could be 
integrated into the evaluations of surveillance 
programmes already carried out.

The establishment of collaboration between surveillance 
programmes has not been comprehensively evaluated and 
valued to date.
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practical recommendations for improvement. The tool is generic 
and can easily be adapted to various systems and contexts.

As previously reported,11 the terminology being used in EcoSur 
is, however, very specific and complex. Specific training was 
needed to get acquainted with the tool before use. In addition, 
as EcoSur requires detailed data to be collected on each collabora
tive activity, the size and complexity of the French ABR surveillance 
system made data collection a time-consuming process.

While EcoSur facilitates the visualization of the level of collab
oration within the surveillance system, the tool does not cover 
the visualization of the surveillance system itself. A tool inspired 
by social network analysis,19 where each node of the network re
presents a surveillance programme, and the edges are the colla
borations between them, would nicely complement EcoSur.

Perspectives
Some of the recommendations formulated here should shortly 
be addressed as part of two large national meta-networks 
launched in November 2021. The meta-network PROMISE20

that gathers 25 networks and 42 academic stakeholders, is cur
rently developing a joint data warehouse for ABR surveillance 
that will help to design and conduct cross-sectoral analysis. 
Also under the scope of PROMISE, a national network for environ
mental surveillance of ABR is setting up, to improve structured 
surveillance of ABR in the environment. In addition, the meta- 
network ABRomics-PF21 aims to build a platform for ABR 
multi-omics One Health data sharing. These two initiatives 
appear to be excellent opportunities to further facilitate collabor
ation between surveillance programmes. They also demonstrate 
that France has a dynamic ABR surveillance system with ever- 
evolving collaboration.

Complementing the previous mapping of the French ABR sur
veillance system conducted in 2021,10 as well as an in-depth in
vestigation of the main drivers for collaboration between 
surveillance programmes,22 this evaluation of the degree and 
quality of collaboration is an important step of a broader ap
proach to support the development of integrated surveillance 
in a One Health context. We believe that this stepwise approach 
will also inspire other countries considering a gradual transition 
towards One Health surveillance of ABR, as our methodology 
can easily be transferred to other countries and situations.
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