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 26 

The concept of One Health (OH) promotes the decompartmentalisation of human, animal, and 27 

ecosystem health for the more efficient and sustainable governance of complex health issues. This 28 

means that traditional boundaries between disciplines and sectors must be transgressed and that all 29 

relevant stakeholders must be involved in the definition and management of health problems. 30 

International efforts have been made to strengthen collaboration across sectors and disciplines and 31 

OH surveillance is strongly encouraged at global, national and local-level to efficiently manage 32 

hazards involving humans, animals and ecosystems. 33 

This concept is intuitively appealing and would suggest the enhanced performance and cost-34 

effectiveness of surveillance systems, as compared to more conventional approaches. Nevertheless, 35 

confusion and uncertainty regarding the practical application, outcomes and impacts prevail. We 36 

believe that this is due to the lack of a conceptual and methodological framework which would (i) 37 

define the characteristics of OH surveillance, and (ii) identify the appropriate mechanisms for inter-38 

sectoral and multi-disciplinary collaboration, to ensure that the surveillance system performs well, 39 

with regard to the objective, the context and the health hazard under surveillance. 40 

The objective of the study is to define the organisational and functional characteristics of OH 41 

surveillance systems, the context in which they are implemented, as well as the influential factors 42 

which may obstruct or support their implementation and performance. To achieve this, a systematic 43 

literature review of existing OH surveillance systems was conducted using the Prisma guidelines. 44 

The selected systems were assessed according to 38 predetermined variables. These allowed the 45 

characterisation of their objectives, organisation, functioning, performance and benefits. Data 46 

extraction was conducted using a spreadsheet and a database was built using an electronic multiple-47 

choice questionnaire. 48 

The literature search identified a total of 1,635 records. After the screening phase, 31 references 49 

were kept and 22 additional references retrieved from bibliographies were added. From these 53 50 
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selected documents, we retrieved 41 different surveillance systems in line with the definition 51 

proposed in this study. The analysis of this database enabled the identification of different 52 

dimensions and areas of collaboration. Barriers and levers for the implementation of OH 53 

surveillance systems were also identified and discussed. 54 

Based on our results, we propose a framework to characterise the organisation of collaboration for 55 

the governance and operation of an effective OH surveillance system. 56 

 57 

Keywords: surveillance, One Health, framework, collaboration 58 

1. Introduction 59 

Current international consensus highlights the need to develop integrated policies to efficiently 60 

manage health issues at the human-animal-environment interface (Jeggo and Mackenzie, 2012). 61 

The management of complex health issues should therefore shift from isolated, sectoral and linear, 62 

to systemic and transdisciplinary approaches to health. This requires the engagement of a wide 63 

range of stakeholders from different professional sectors and decision-making scales (including 64 

community) and of disciplines belonging to biosciences, social sciences and engineering (Queenan 65 

et al. 2016). Such an approach is in line with the One Health (OH) concept, which promotes 66 

collaborative efforts across sectors and disciplines as well as an ecosystemic approach to health, to 67 

attain optimal health for humans, animals and their environment (AVMA, 2008; Zinsstag et al., 68 

2011). Close collaboration between health systems is therefore strongly encouraged, in particular in 69 

the surveillance of health hazards involving humans, animals and their environment (FAO, 2010). 70 

This means that we must also consider ecosystems within which conditions may trigger health risks 71 

for humans and animals (Queenan et al. 2016). 72 

Health surveillance is the ongoing, systematic collection, analysis and interpretation of health-73 

related data with the a priori purpose of preventing or controlling health hazards and identifying 74 
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unusual events of health importance, followed by the dissemination and use of such information for 75 

health action (Lee and Thacker, 2011). There is no current consensual definition for a OH 76 

surveillance system. Stärk et al. (2015) and Berezowski et al. (2015) characterise OH surveillance 77 

as a system that collects data in multiple domains. For Hattendorf et al. (2017), using a OH 78 

approach to surveillance does not automatically imply that data must be collected both from animals 79 

and humans, as long as there is inter-sectoral collaboration that leads to improved health 80 

management. The definition provided by Karimuribo et al. (2012) also emphasises cross-sectoral 81 

collaborative efforts between the human and animal (wildlife and domestic) sectors. 82 

Despite a lack of evidence to support this, the application of the OH concept to surveillance is 83 

expected to increase efficiency, cost-effectiveness and cost-benefits (Stärk et al., 2015; Babo 84 

Martins et al., 2017). Nevertheless, surveillance systems continue to be developed and operated in a 85 

highly sectoral approach (Baum et al., 2017). We argue that the OH approach is difficult to 86 

implement in the field of surveillance, partly due to the absence of a conceptual and methodological 87 

framework that characterises OH surveillance and supports the implementation of appropriate 88 

cross-sectoral and multi-disciplinary collaboration. Depending on the surveillance context and 89 

objective, the required collaborative efforts across sectors and disciplines might differ. They might 90 

be implemented for various activities throughout the surveillance process and engage different 91 

combinations of sectors, disciplines and decision-making scales (Dente et al., 2016; Babo Martins et 92 

al., 2017; Hattendorf et al., 2017). 93 

We conducted a systematic literature review of the organisational and functional characteristics 94 

of existing OH surveillance systems, as well as the influential factors which may obstruct or support 95 

their implementation. Based on our results, we propose a framework that characterises the 96 

organisation of collaboration for the governance and operation of effective OH surveillance 97 

systems, and the factors that influence their performance and maintenance over time. 98 
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2. Materials and methods 99 

In the absence of a consensual definition for a OH surveillance system and based on elements 100 

found in published literature (Karimuribo et al. 2012; Berezowski et al. 2015; Stark et al, 2015; 101 

Hattendorf et al., 2017), the following definition is proposed for this study. A OH surveillance 102 

system is a system in which collaborative efforts exist between at least two sectors (among human 103 

health, animal health, plant health, food safety, wildlife and environmental health) at any stage of 104 

the surveillance process, to produce and disseminate information with the purpose of improving an 105 

aspect of human, animal or environmental health. 106 

2.1. Literature sources and search strategy 107 

A systematic literature search was conducted according to the PRISMA requirements (Preferred 108 

Reporting Items for Systematic Reviews and Meta-analysis) (Moher et al., 2009). Searches were 109 

conducted using Google Scholar, PubMed and ScienceDirect. The literature search focused on 110 

scientific and grey literature, in French and English, published between 01/01/1985 and 31/12/2016. 111 

Keywords for four different domains were used, and applied only to the title, abstract and key 112 

words within literature (See Table 1).  113 

2.2. Study selection 114 

All documents retrieved from the bibliographic databases were screened by two reviewers 115 

following two distinct steps. For the first step, three inclusion criteria were applied to titles and 116 

abstracts: (i) the document describes a surveillance system (as defined previously), (ii) the 117 

surveillance system focuses on a health hazard, (iii) the surveillance system shows evidence of 118 

collaborative efforts between professionals working in at least two different sectors, among animal 119 

health, human health, food safety and the environment. In the second step, only references with the 120 

full text available were screened. An additional criterion was used: the document provides a 121 
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detailed description of the surveillance organisation and operation. Articles and reports meeting all 122 

inclusion criteria were registered. Bibliographies of selected publications were reviewed to identify 123 

other relevant references. 124 

2.3. Data extraction 125 

To meet the objective of the review, the selected surveillance systems were assessed according to 126 

38 predetermined variables, allowing the description of the organisation, the functioning, the 127 

surveillance context, the health hazards and domain under surveillance, the type of collaboration 128 

and underlying mechanisms, the barriers and favouring factors regarding on-going collaboration, 129 

and the performance and benefits of the systems (See Table 2). Variables related to collaboration 130 

were slightly refined during the information collection to capture the different dimensions and areas 131 

of collaboration arising from the literature review process. Data extraction was conducted using a 132 

spreadsheet; a database was then developed by entering this data into an electronic multiple-choice 133 

questionnaire, with pre-defined modalities. If data for certain organisational and functional 134 

variables was missing, additional searches were conducted on the webpages of the coordinating 135 

institutions to retrieve the missing information.  136 

3. Results 137 

The literature search identified a total of 1,635 records. After the screening phase, 31 references 138 

were kept and 22 additional references retrieved from bibliographies were added (Figure 1). From 139 

these 53 documents, we retrieved 41 different surveillance systems in line with the definition. Table 140 

3 describes these systems regarding six main variables: hazard(s) under surveillance, domain(s) 141 

under surveillance, objective and purpose, coordination modalities (number of institutions involved 142 

and type of sector they belong to), sectors involved in the operation of the surveillance and type of 143 

inter-sectoral collaboration. 144 
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3.1. Dimensions and degrees of collaboration in One Health surveillance systems 145 

The analysis of the existing systems led to the identification of four main dimensions where 146 

collaboration across sectors and disciplines may occur (variables 25 to 33 in Table 2): (i) 147 

institutional collaboration across sectors for the governance and operation of the surveillance 148 

system; (ii) collaboration at the different scales of the decision-making process; (iii) collaboration 149 

across disciplines; (iv) collaboration through public-private partnerships. These four dimensions are 150 

described in more detail below. 151 

The first dimension refers to collaboration between sectoral institutions with different 152 

jurisdictions and mandates, mainly public health, animal health, plant health, environmental health 153 

and food safety. Collaboration can take place at the governance-level for the coordination and 154 

supervision of the surveillance system and/or at the operational-level for the implementation of 155 

surveillance activities, at the different steps of the surveillance process. Multi-institutional 156 

coordination is in place for 43.9% of the surveillance systems. If the coordination is led by a single 157 

sectoral institution (mainly the public health sector), in 87% of the cases, collaboration is 158 

established at the operational-level, with institutions in charge of other domains covered by the 159 

surveillance system. Where the mechanisms supporting institutional collaboration are described 160 

(36.6% of the surveillance systems), these most commonly (80% of the cases) include 161 

establishment of an inter-agency committee and/or the existence of official documents framing 162 

collaboration. Official documents are usually legal instruments, such as the inter-ministerial circular 163 

that describes the role and responsibilities of each party in the surveillance system for West Nile 164 

virus in France (Ministry of Health, 2012), or the legally binding agreement for data sharing 165 

between the animal health and the human health sectors within the RAIZO, in Canada (Roth D., 166 

2011). At the operational-level, various degrees of collaboration were identified at all steps of the 167 

surveillance process: planning, data collection (including sampling and laboratory testing), data 168 
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management, data sharing, data analysis/interpretation and results dissemination. These degrees of 169 

collaboration are presented in Figure 2.  170 

The second collaborative dimension concerns the engagement of different disciplines, among 171 

biosciences, social sciences and engineering. The data retrieved was insufficient to allow a detailed 172 

description of the proportion of disciplines engaged in the surveillance process, but disciplines 173 

referring to biosciences (medicine, microbiology, epidemiology, entomology, ornithology, 174 

parasitology) showed a significantly higher representation. These disciplines can be used for 175 

different occupational purposes (risk assessment, risk management, research, etc.). 176 

A third collaborative dimension can be described regarding collaboration between different 177 

decision-making scales. These scales include the different administrative jurisdictional scales within 178 

a same country (central, provincial and local authorities) but also the supra-national scales such as 179 

the international-scale (e.g. international organisations) or the regional-scale (e.g. regional 180 

economic communities). Within this dimension, the engagement of civil society must also be 181 

considered and is, for instance, clearly emphasised for two surveillance systems targeting rabies 182 

(Abbas et al, 2011; Lapiz et al., 2012). 183 

Finally, a last collaborative dimension can be defined through the development of public-private 184 

partnerships within, but also across, sectors. For instance, in Canada, veterinary pharmaceutical 185 

companies as well as private veterinarians collaborate within the surveillance system for 186 

antimicrobial resistance, which is coordinated by the Ministry of Health (CIPARS, 2015; Grant et 187 

al., 2014). Reported private partners are mainly veterinarians, physicians, private laboratories, 188 

farmers, feed/food operators and pharmaceutical companies, on an individual basis or through 189 

professional organisations. 190 
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3.2. Factors influencing collaboration 191 

3.2.1. Favouring factors 192 

Factors that have positively influenced the implementation and the functioning of a collaborative 193 

surveillance system are mentioned for 21 systems (51.2%). Factors related to the existence of an 194 

appropriate framework to ease collaboration across sectors are the most numerous (71.4%). Some 195 

surveillance systems are embedded in an overarching OH programme and benefit from the existing 196 

inter-sectoral framework to develop collaborative surveillance activities. This is the case for the 197 

surveillance of rabies in Bohol, where collaborative surveillance activities are part of a programme 198 

for the elimination of rabies supervised by an inter-sectoral council (Lapiz et al., 2012). Other 199 

references emphasise the existence of an appropriate legal or institutional framework as a lever for 200 

collaboration (Abbas et al, 2011; Adamson et al., 2011; Lapiz et al., 2012; Ministry of Health, 201 

2012). For two systems, however, collaboration is not supported by an official framework but by 202 

preferential relationships existing between individuals working in different sectors and disciplines 203 

(Epp et al., 2008; Adamson et al., 2011). For the surveillance of rabies in Tamil Nadu (Abbas et al, 204 

2011), the clear definition of roles and duties of the different agencies involved is considered to 205 

have strongly supported the operationalisation of collaboration. The existence of inter-sectoral 206 

collaboration mechanisms already established at a supra-level will also usually provide a framework 207 

for infra-level collaboration. For instance, in Mongolia, the implementation of a multi-agency 208 

committee for zoonotic diseases at country-level was facilitated by the existence of inter-sectoral 209 

strategy at the regional-level - the Asia Pacific Strategy for Emerging Diseases (Batsukh et al., 210 

2012). Finally, the last factor related to the existence of an appropriate framework to support 211 

collaboration refers to the supervision, by the same authority, of sectors in charge of surveillance 212 

components. In Italy, the veterinary services are under the authority of the Ministry of Health, and 213 

this administrative organisation is considered to strengthen the channels of communication across 214 

animal health and public health professionals within the integrated surveillance system for West 215 
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Nile Virus (Rizzo et al., 2012; Napoli et al., 2015). Other favouring factors are related to 216 

mechanisms ensuring the commitment of stakeholders, at the political and operational-levels 217 

(51.7% of the systems). For three systems (Talaska T., 1994; Sleigh et al., 1998a; Sleigh et al., 218 

1998b; Wielinga et al., 2014), efficient and appropriate communication and consultation channels 219 

helped in achieving stakeholder commitment within the collaborative system. In two cases, the 220 

ability of the system to meet the objectives of the different stakeholders was specifically identified 221 

to be the key to success and sustainability of the surveillance system (Adamson et al., 2011; 222 

Donado-Godoy et al., 2015). For 51.7% of the systems, epidemiological factors are also mentioned 223 

as a motivation to establish collaboration for surveillance activities, such as the scientific evidence 224 

of the efficiency of using animal sentinels or vector surveillance components to protect human 225 

health (McNamara et al., 2013; Morgan D., 2006; Petrić et al., 2017), or the necessary recognition 226 

of the interconnectivity between domains in the conception of an efficient surveillance system 227 

(Talaska T.,1994; Morgan et al., 2009; Witt et al., 2004; Vrbova et al., 2016). For instance, some 228 

technical factors are also considered to favour collaboration and integration of data from different 229 

domains for 23.8% of the systems. The most common one refers to the availability of a joint 230 

database or the ease of data exchange, thanks to compatible sectoral information systems. In the 231 

surveillance of Salmonella in Brandenburg, a common data-bank is recognised to have stimulated 232 

the commitment of stakeholders to the collaborative system (Talaska T., 1994). The AFHSC-233 

Division of GEIS operations predictive surveillance programme has developed, with partners from 234 

different sectors, a model merging data collected from several sources that supports pre-event 235 

advisories and alerts on the emergence of disease outbreaks (Witt et al., 2011). Another technical 236 

factor is related to the crucial role played by a fully functional national reference laboratory for 237 

harmonisation across data-sets and their further combination, as emphasised by Ammon et al. 238 

(2010) in their description of the surveillance of zoonotic diseases in the European Union. 239 

3.2.2. Barriers 240 
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Barriers that hamper the operation of collaborative surveillance systems have been specified for 241 

20 systems (48.8%). These are mostly technical barriers (78.6%): a lack of standardisation and 242 

harmonisation for data collection, incomplete data, insufficient data-sharing across sectors including 243 

unreliable cross-sectoral alert systems, incomplete multi-domain data analysis and interpretation. In 244 

four cases, the collaboration might not have reached a sufficient level because of the absence of 245 

engagement among the private sector (Sorensen et al., 2014) or an insufficient integration with 246 

certain sectoral components still conducted separately (Adamson et al., 2011; Roth D., 2011; 247 

Sorensen et al., 2014). As a result, the systems cannot meet their objective, such as the detection of 248 

health events in animals to prevent human cases or the attribution of sources for human cases of 249 

food-borne diseases. In addition, legal constraints are also mentioned for 42.9% of systems: the 250 

property and confidentiality of data, ethical issues, and an inadequate legal and operational 251 

framework to precisely define the roles and mandates of the different actors involved and to support 252 

collaboration at ground-level. Inappropriate amounts and allocation of resources are also 253 

impediments to collaborative approaches. On the one hand, budgets are vertically allocated and 254 

there are no resources available for cross-sectoral actions. On the other hand, resources are scarce, 255 

especially for surveillance activities, and stakeholders may have to compete for them, reinforcing 256 

the lack of collaboration (Batsukh et al., 2012; Johnson et al., 2018). Finally, competing priorities 257 

among actors may also obstruct the involvement of the different parties in a OH surveillance 258 

system. In the surveillance system for zoonotic diseases in New South Wales, the different interests 259 

of each sector in zoonoses is responsible for the inconsistency of notification between sectors 260 

(Adamson et al., 2011). 261 

4. Discussion 262 

The systematic literature review retrieved 41 existing surveillance systems, in which 263 

collaboration across sectors and disciplines may occur at different steps of the surveillance process 264 
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and to various degrees. These systems are mainly characterised by the hazard under surveillance, 265 

the surveillance purpose, the type of sector leading the coordination and the type of sectors involved 266 

in the surveillance activities, as emphasised by the results of a multi-variate analysis conducted on 267 

the database (results not yet published). 268 

However, these results should be interpreted with caution, due to certain biases in the retrieval 269 

methodology of the documents describing surveillance systems. Many surveillance systems, and 270 

especially those established for official purposes, do not necessarily lead to publications and so 271 

might not be included in our study. During the review, some documents referring to our definition 272 

of OH surveillance system were initially retrieved but were subsequently excluded from the 273 

analysis as they did not provide enough information. On the contrary, some surveillance systems 274 

may demonstrate collaboration across sectors, but as they were not mentioned in the references 275 

retrieved, they were not captured by our study. Moreover, the organisation of some systems may 276 

have evolved further since publication describing it, and data used for the analysis might be 277 

outdated. Additionally, the level of information relative to surveillance organisation may vary from 278 

one document to another, and some characteristics may not have been captured in our study because 279 

they were not mentioned by the authors. For instance, this systematic literature review does not 280 

allow the identification of certain barriers to collaboration which are commonly described as 281 

underpinning the operationalisation of OH surveillance, such as differing priorities between risk-282 

bearers and risk managers, data sequestration, the undervaluation of certain sectors and disciplines 283 

or the fear of losing ownership and leadership (Häsler et al., 2012; Uchtmann and al, 2015). This 284 

can be explained by the fact that the objective of the review was to retrieve documents describing 285 

the organisation and functioning of OH surveillance systems and that barriers were poorly described 286 

in the selected documents. Finally, research on OH surveillance is gaining increasing attention and 287 

the study did not include some articles published after the search period. 288 
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The definition used for a OH surveillance system (collaboration among at least two of the 289 

following sectors: animal, human and environment) can be questioned regarding the most 290 

commonly agreed OH definition that promotes the inclusion of all three sectors (AVMA, 2008; 291 

Zinsstag et al., 2011). Moreover, the COHERE standards consider an OH epidemiological study 292 

only if it reports data collected in all three domains (Davis et al, 2017). However, some surveillance 293 

systems are set with a specific objective in a given socio-economic context that do not require or 294 

allow the inclusion of all the three domains. In our view, even if they do not include the three 295 

domains, surveillance systems demonstrating collaborative efforts among sectors and disciplines 296 

towards a more holistic approach should still benefit from consideration from a OH perspective. 297 

Moreover, challenges encountered for their operationalisation are similar and require the same 298 

needs in terms of governance and operational framework to favour their implementation. 299 

Nevertheless, to avoid confusion over terminology, these systems could be renamed, and 300 

“collaborative surveillance” is suggested. 301 

In the last decade, the OH concept has been endorsed and largely promoted at the global and 302 

local-level (Vandermissen and Welburn, 2014). Despite the persistence of silo-thinking, many 303 

initiatives have emerged. In terms of surveillance, this study suggests that efforts mainly focus on 304 

the prevention of zoonotic diseases (including vector-borne and food-borne diseases), and more 305 

recently of antimicrobial resistance. The review has retrieved only two articles describing 306 

surveillance initiatives focusing on non-communicable hazards that bridged health and 307 

environmental sciences in an effort to address health risks related to environmental contaminants 308 

(Abelsohn et al., 2009; CDC, 2004; Malone and Culver 2008). Nevertheless, environmental 309 

contaminants (such as heavy metals, dioxins, PCB, myco- and phycotoxins, etc.) are a 310 

quintessential OH issue. Animals and humans share the same environment and the same sources of 311 

food and water; therefore, they are potentially exposed to the same chemicals. Additionally, humans 312 

can be contaminated through the ingestion of contaminated animal products, which are an essential 313 
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part of the human diet (Buttke D.E., 2011). Moreover, it has been demonstrated that animals are 314 

sensitive indicators of environmental chemical hazards and could serve as sentinels for human 315 

environmental health risks (Reif J.S., 2011; Pearce and Douwes, 2013). Environmental 316 

contamination thus calls for a highly interdisciplinary approach to appropriately respond to the 317 

related health risk. Nevertheless, our study only retrieved a few examples of OH surveillance 318 

systems addressing chemical environmental hazards. 319 

The definition of the OH concept is linked with the notion of attaining optimal health at once for 320 

humans, animals and the environment. In most of the documents retrieved, the primary purpose of 321 

the collaboration across sectors was to improve human health only. Nevertheless, OH offers the 322 

possibility to transcend the anthropocentric view of health and to shift the current focus to a more 323 

balanced strategy with benefits to all domains to improve health development in a sustainable way, 324 

as described by Queenan and al. (2017). If relevant, collaborative surveillance systems could be 325 

developed with a wider perspective and used to inform interventions in the animal and 326 

environmental sectors, to obtain gains for the health and welfare of animals, plants, and ecosystems 327 

(Rüegg et al., 2017; Rüegg et al., 2018). For instance, human diseases or behaviours could be 328 

monitored and act as risk indicators for animal and environmental health. 329 

The study has highlighted that OH surveillance is often assimilated to integrated surveillance, 330 

insofar that data from different sources is jointly collected and/or a posteriori combined. The 331 

concept of collaboration, a fundamental principle of the OH concept (Zinsstag et al. 2011), is 332 

therefore not inherent to integrated surveillance when defined in this way. Indeed, a surveillance 333 

system can allow the acquisition and combination of data stemming from several domains, without 334 

demonstrating any beneficial collaboration for health management across sectors and disciplines. 335 

For instance, the surveillance of zoonotic diseases in the Russian Federation includes data collection 336 

in humans, wildlife and the environment and is coordinated by the public health sector alone, with 337 

limited collaboration with other sectors. This is considered to hamper the performance of the 338 
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surveillance system (McNamara et al., 2013). As a result, this system may be considered more as an 339 

integrated system than a OH surveillance system. The term OH is also often used to characterise 340 

surveillance systems in food, because they integrate data collected at the different stages of the food 341 

chain. If data is collected and analysed by a single sector and does not support interventions to 342 

improve the health situation in another sector, this approach should not be considered as OH, as no 343 

added value emerges from inter-sectoral collaboration. On the contrary, regarding our definition, 344 

surveillance systems could be labelled OH even when collecting data in a single domain, if this data 345 

is used to inform another sector to improve health management. For instance, in the Gulf of 346 

Mexico, the national agency in charge of the environment monitors coastal waters (ecological and 347 

biological data) to predict blooms of harmful algae. Results are transmitted to the authorities in 348 

charge of public health and fisheries so that they can take appropriate action to manage the risk in 349 

their respective jurisdictions (Abelsohn et al., 2009). The risk mitigation measures would not have 350 

been implemented if collaboration was not operational across the three sectors. Hence, “integrated” 351 

and “OH” should not be considered as synonymous. Using one term for another interchangeably is 352 

confusing and does not support the effective operationalisation of the OH concept in the field of 353 

surveillance. 354 

The same observation can be made regarding the terms “multi-disciplinary” and “multi-sectoral” 355 

which are regularly used, one for the other, to describe ongoing collaboration happening within 356 

surveillance systems. Discipline refers to a branch of knowledge (medicine, epidemiology, 357 

economics, sociology, etc.) while sector refers to a branch of activities (animal health, public health, 358 

food and water safety, environmental health, etc.). In our view, a surveillance system showing a 359 

multi-disciplinary approach without cross-sectoral collaboration should not be qualified as OH. 360 

Indeed, even if a sectoral institution establishes a multi-disciplinary team to integrate knowledge 361 

usually mobilized by other sectors, it will not be able to consider all the dimensions related to this 362 

sector (stakeholders, constraints, expectations, socio-economic factors, etc.). Multi-disciplinary and 363 
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multi-sectoral are intrinsically linked but not interchangeable. Cross-sectoral collaboration will 364 

automatically lead to a multi-disciplinary approach, as each sector mobilizes at least one discipline 365 

(medicine, ecology, food hygiene, etc.). On the contrary, a multi-disciplinary approach can be 366 

developed within one sector without additional cross-sectoral collaboration. 367 

Transdisciplinarity is, however, the quintessence of a OH initiative and refers to the integration 368 

across both sectors and disciplines (Rüegg et al., 2018). This approach links societal and scientific 369 

problems together, by combining scientific and extra-scientific insights. It creates new connections 370 

across distinct epistemic, social-organisational and communicative entities that are part of the 371 

problem context (Jahn and Keil, 2015). Surveillance systems designed according to a 372 

transdiciplinary approach will therefore entirely fulfil the requirements of a OH approach in its 373 

broader definition. Interests, expectations and knowledge of the different scientific, societal and 374 

political stakeholders and end-users of the system are considered, and the new knowledge produced 375 

is expected to contribute to the well-balanced improvement of animal, human, and environmental 376 

health. 377 

Our findings reinforce the hypothesis that the lack of a conceptual framework to accurately 378 

define the notion of OH surveillance is undermining the operationalisation of collaborative efforts 379 

for efficient and sustainable surveillance systems. From our perspective, a OH surveillance system 380 

is, above all, characterised by the collaboration taking place among professional sectors (both 381 

public and private) and disciplines, at different decision-making scales, to coordinate and 382 

implement appropriate surveillance activities. Based on the analysis of existing OH surveillance 383 

systems, we propose a conceptual framework (Figure 3) to describe the different organisational 384 

levels of collaboration that need to be taken into consideration, and the factors influencing their 385 

effective governance and operation, in the long-term. 386 
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In our framework, we distinguished three different levels where collaboration must be organised 387 

and planned: (i) the policy-level, (ii) the institutional-level and (iii) the operational-level. At the 388 

policy-level, the collaborative strategy is clearly defined: collaborative efforts are elucidated in 389 

broad terms emphasising the rationale behind the necessary collaborative efforts as well as the OH 390 

surveillance objective. The different dimensions (sectors, disciplines, decision-making scales and 391 

public-private partnerships) in which collaboration will take place are clarified and the role of the 392 

surveillance actors acting and interacting in those dimensions are stated. Mechanisms for the 393 

steering and coordination of the collaborative surveillance system, as well as for scientific and 394 

technical support, are clarified. The way in which resources will be mobilized across sectors and 395 

then allocated to collaborative activities is established. For instance, Roth et al. (2003) propose that 396 

the budget allocated by each ministry for cross-sectoral activities could be proportional to the 397 

benefits that derive from the collaboration for each sector. In some countries, the government has 398 

been reorganised to reduce operational costs and silo-functioning. This is the case in Denmark, 399 

where a new Ministry in charge of food, agriculture and fisheries has been created, which is 400 

recognised to have improved inter-sectoral collaboration and thus the management of antimicrobial 401 

resistance (Wielinga et al., 2014). All these decisions need to be formalised and endorsed by 402 

stakeholders to ensure their further commitment. Depending on the country and context, the policy 403 

can be enunciated in policy or strategy documents, national action-plans or programmes, 404 

memorandums or directly released in legal instruments. This policy framework provides guidance 405 

to organise collaboration across professional institutions for the surveillance activities. At the 406 

institutional-level, appropriate collaboration modalities are then defined to achieve the desired goals 407 

of the policy. Collaboration is described in terms of: areas of implementation (planning, sampling, 408 

laboratory testing, data management and storage, data sharing, data analysis and interpretation, 409 

results dissemination), actors involved and their respective roles and responsibilities, technical 410 

mechanisms to support collaboration (establishment of a shared database, a working group, etc.), 411 
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and mechanisms for the allocation and deployment of human, material and financial resources. The 412 

institutional framework defined at the national-level should be broken down at the sub-national-413 

level to ensure coordination and harmonisation across the different jurisdictional levels, between 414 

and within each sector, if deemed necessary. This is of particular importance for official 415 

surveillance in countries experimenting with a decentralised system. Regulatory instruments, 416 

agreements or charters are issued to formalise and provide a frame for the implementation of the 417 

above decisions. Finally, institutional collaboration is translated into specific surveillance actions. 418 

This requires the establishment of procedures (or other similar mechanisms) in each institution 419 

involved to ensure the routine operation of the collaborative surveillance system, in compliance 420 

with the organisational structure decided at the policy and institutional-level. As for any 421 

surveillance system, the organisation and operation of a OH system are influenced by a set of 422 

contextual factors (epidemiological, ecological, economic, social and environmental) (RISKSUR, 423 

2015) but also by the constraints and expectations of all the different actors and end-users, as well 424 

as international guidance. Nevertheless, in the case of OH surveillance, these factors are of 425 

particular importance as they may influence the inter-sectoral collaboration pattern, as well as the 426 

dimensions and areas of collaboration required to meet the surveillance objective. For instance, for 427 

the surveillance of antimicrobial resistance, the international community calls for countries to 428 

implement multi-domain surveillance involving the private sector and to provide guidance for the 429 

development of integrated surveillance in humans, food-producing animals and food of animal 430 

origin (WHO, 2017). Many countries have developed their surveillance strategy to comply with this 431 

guidance. The analysis of levers and barriers to collaboration in existing multi-sectoral surveillance 432 

systems resulted in the identification of a wide range of drivers that impact the performance and 433 

sustainability of OH surveillance. First, depending on the surveillance objective and context, the 434 

appropriate sectors (including both public and private institutions), decision-making scales and 435 

disciplines, must be identified and then involved in the governance and operation of the 436 
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collaborative surveillance. In addition to the resources required to run the sectoral surveillance 437 

components, specific resources must be allocated for activities involving several sectors, both at the 438 

governance (provision of personnel to participate in steering committee, provision of appropriate 439 

training, evaluation of the system, etc.) and operational-level (organisation and participation in 440 

multi-sectoral working groups, development and maintenance of a joint database, etc.). Appropriate 441 

mechanisms must be defined and established to technically allow the collaboration to be 442 

implemented. For instance, efficient data-sharing on a routine basis would be hampered by the 443 

absence of a common database or incompatible sectoral information systems (Adamson et al., 444 

2011). A crucial element is the identification of the area and degree of collaboration that will 445 

achieve the OH surveillance objective in the given context. Indeed, the concept of a OH 446 

surveillance system is not synonymous with an all-integrated system and collaboration can take 447 

place to various extents and at different steps during the surveillance process. Collaboration is 448 

resource-consuming; it is therefore important to find the minimum level of collaboration that will 449 

achieve the optimal performance and cost-effectiveness (Babo Martins et al., 2017). However, only 450 

proper and rigorous evaluations of surveillance, based on sound and appropriate methods, will 451 

allow the relevance and effectiveness of collaboration to be assessed. Collaboration that does not 452 

demonstrate any benefit would only result in decreasing stakeholder commitment and in hampering 453 

the sustainability of the system. 454 

5. Conclusions 455 

This review highlights that collaboration taking place in a OH surveillance system exists in 456 

different dimensions (across sectors, disciplines, decision making-scales and through public-private 457 

partnerships) and can be implemented at various steps of the surveillance process (from planning to 458 

dissemination of the surveillance results) with various degrees of integration. Several internal or 459 
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external factors influence both the effective functioning of surveillance systems, as well as their 460 

sustainability overtime. 461 

Even if a rigorous framework must be considered at the policy and institutional-level to ensure 462 

the effective operation of a OH surveillance system, there is not a single model for OH surveillance. 463 

Collaboration must be tailored to the surveillance objective and context, characterised by a wide 464 

range of factors (epidemiological, ecological, economic, social and environmental), and must 465 

consider the constraints and expectations of all surveillance actors and end-users. To assess if 466 

ongoing collaboration is appropriate and effective, evaluations should be conducted with a focus on 467 

the quality of inter-sectoral and inter-disciplinary collaboration. Specific evaluation attributes must 468 

be developed to allow the measurement of impacts and of the benefit resulting from collaborative 469 

surveillance as compared to a juxtaposition of isolated sectoral surveillance components. 470 
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Figure captions 802 

Figure 1. PRISMA flow chart describing the study selection process within the systematic review. 803 

 804 

Figure 2. Possible degrees of operational collaboration at the different steps of the surveillance 805 

process. 806 

 807 

Figure 3. Organisation of collaboration in a One Health surveillance system: a conceptual 808 

framework. 809 
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Table 1. Terms for search in bibliographic databases 810 

Domains Key words 

Surveillance Surveillance OR monitor* 

One Health approach “one health”, “one medicine”, ecohealth, holistic, “global health”, “integrated 
surveillance”, “integrated approach”, “integrated system”, “integrated data”, “integrating 
data”, inter-sector*, intersector*, cross-sector*, multi-sector*, multisector*, 
interdisciplinar*, inter-disciplinar*, multidisciplinar*, multi-disciplinar*, trans-disciplinar*, 
transdisciplinar* 

Health hazard disease* OR infection OR zoono* OR syndrom* OR outbreak* OR hazard* OR 
environment* OR residue* OR pesticid* OR pathogen OR bacteria OR antimicrobial* OR 
“antibiotic resistance”* OR virus OR parasit* OR contaminant* OR toxin* 

Population animal*, livestock, veterinar*, fish*, aquaculture, wildlife, food, herd*, farm*, cattle, cow*, 
bovine, ruminant*, pig, pigs, swine, poultry, bird*, avian , horse*, equine, dog*, cat, cats, 
sheep, goat*, plant* 

*truncation operator 811 
 812 

Table 2. Variables used for the characterisation of the surveillance systems 813 

Level  Variable 
Coordination of the 
surveillance system 

1 Mono or multi-institutional coordination 
2 Number of institutions in charge of the coordination 
3 Type of institutions involved in the coordination (government, academia, 

independent agency, etc.) 
4 Administrative-level in charge of the coordination 

 5 Number of sectors involved in the coordination 
 6 Type of sectors in charge of the coordination 
Geographical area 
 

7 Level of coverage of the surveillance (supra-national, national, subnational) 
8 Territory under surveillance 

Date 9 Year of establishment of first collaborative efforts 
General organisation 
 

10 Status of the surveillance system (stand-alone or part of a programme) 
11 Origin of funds (state, private, external, etc.) 
12 Sustainability of funding 
13 A priori or a posteriori integration of sectoral surveillance components 

Objectives and 
purposes 

14 Objectives of the surveillance system 
15 Purposes of the surveillance systems 

Hazards under 
surveillance 

16 Number of hazards (mono or multi-hazards) 
17 Type of hazards 
18 Communicability of hazards under surveillance 

Domains under 
surveillance 

19 Type of domains under surveillance (domestic animal, human, food, wildlife, 
etc.) 

20 Number of domains under surveillance 
21 Data sources in each domain 
22 Type of data in each domain 
23 Epidemiological status in each domain 

Terminology 24 Terms which are used to describe inter-sectoral and inter-disciplinary 
collaboration 

Type of collaboration 25 Type of sectors collaborating within the surveillance process 
26 Mechanisms in place to support institutional collaboration 
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27 Decision-making scales involved in surveillance activities (supra-national 
authorities/organisations, national authorities, sub-national authorities, etc.) 

28 Private actors involved in surveillance activities (veterinarians, food/feed 
operators, pharmaceutical companies, etc.) 

 29 Type of collaborative efforts for surveillance activities (conception of the 
surveillance protocol, joint sampling campaigns, laboratory facilities sharing, 
data exchange, inter-sectoral data analysis and interpretation, etc.) 

30 Mechanisms in place to support collaboration for surveillance activities 
31 Type of collaborative efforts for dissemination of surveillance results 
32 Mechanisms in place to support collaboration for dissemination of 

surveillance results 
33 Type of disciplines involved in the surveillance process 

Factors influencing 
collaboration 

34 Favouring factors for collaboration 
35 Barriers to collaboration 

Performance of the 
surveillance system 

36 Elements supporting evidence of a good performance of the system 
37 Elements supporting evidence of a bad performance of the system 

Benefits 38 Elements supporting evidence of benefits of collaboration 



 

Table 3. Principal characteristics of the existing surveillance systems. 814 

System  Hazard(s) Domain(s) Primary objective 
and purpose 

Coordination Sectors 
collaborating 

Inter-sectoral collaboration 
for data collection, exchange 
and analysis 

References 

The Surveillance of West Nile Virus 
in France 

West Nile virus Domestic animal 
Environment 
Human Wildlife 

Early detection for 
rapid response 

Multiple institutions 
(Animal health, 
Public health) 

Animal health 
Environment 
Public health 

Cross-sectoral notifications of 
unusual health events 

Ministry of 
Health, 2012 

The Surveillance of West Nile Virus 
in Vojvodina (Serbia) 

West Nile virus Domestic animal 
Environment 
Human Wildlife 

Early detection for 
rapid response 

Multiple institutions 
(Animal health, 
Public health) 

Animal health 
Public health 

Multi-domain data analysis by 
1 institution 

Petrić et al., 
2017 

The Surveillance of West Nile Virus 
in Saskatchewan (Canada) 

West Nile virus Domestic animal 
Environment 
Human Wildlife 

Trends monitoring to 
support intervention 
design/evaluation 

Multiple institutions 
(Animal health, 
Public health) 

Animal health 
Public health 

Continuous inter-sectoral data 
exchange 
Multi-domain data analysis by 
1 institution 

Shuai et al., 
2006; Epp et 
al., 2008 

The West Nile Virus Integrated 
Surveillance System in Greece 

West Nile virus Domestic animal 
Environment 
Human Wildlife 

Early detection for 
rapid response 

Single institution 
(Public Health) 

Animal health 
Public health 

Cross-sectoral notification of 
unusual health events 
Multi-domain data analysis by 
1 institution 

Marka et al., 
2013 

The West Nile Virus Integrated 
Surveillance System in the Emilia-
Romagna Region 

West Nile virus Domestic animal 
Environment 
Human Wildlife 

Early detection for 
rapid response 

Single institution 
(Public Health) 

Animal health 
Public health 

Continuous inter-sectoral data 
exchange 

Angelini et 
al., 2010; 
Bellini et al. 
2014 

West Nile Virus Surveillance in 
Italy 

West Nile virus Domestic animal 
Environment 
Human Wildlife 

Early detection for 
rapid response 

Single institution 
(Public Health) 

Animal health 
Public health 

Continuous inter-sectoral data 
exchange 
Joint inter-sectoral data 
analysis 

Rizzo et al., 
2012; Napoli 
et al., 2015; 
Rizzo et al., 
2016 

The Surveillance of West Nile Virus 
in the United States (ArboNET) 

West Nile virus Domestic animal 
Environment 
Human Wildlife 

Early detection for 
rapid risk prediction 

Single institution 
(Public Health) 

Animal health 
Environment 
Public health 

Continuous inter-sectoral data 
exchange 

CDC, 2013 

The Surveillance of West Nile Virus 
in England and Wales 

West Nile virus Domestic animal 
Environment 
Human Wildlife 

Early detection for 
rapid response 

Single institution 
(Public Health) 

Animal health 
Environment 
Public health 

Continuous inter-sectoral data 
exchange 
Joint inter-sectoral data 

Morgan D., 
2006 



 

analysis 

Surveillance of West Nile Virus in 
the United States in the Military 
Population 

West Nile Virus Domestic animal 
Environment 
Human Wildlife 

Early detection for 
timely response 

Multiple institutions 
(Animal health, 
Environment, Public 
health) 

Animal health 
Environment 
Public health 

Inter-sectoral collaboration 
for laboratory testing 
Continuous inter-sectoral data 
exchange 
Joint inter-sectoral data 
analysis 

Witt et al., 
2004 

Surveillance of Rift Valley Fever in 
West Africa 

Rift Valley 
virus 

Domestic animal 
Environment 

Early detection for 
rapid response 

Single institution 
(Animal Health) 

Animal health 
Public Health 

Cross-sectoral notification of 
unusual health events 

EMPRES, 
2000 

Influenza surveillance systems in 
Taiwan 

Influenza virus Domestic animal 
Human Wildlife 

Early detection for 
rapid response 

Multiple institutions 
(Animal health, 
Human health) 

Animal health 
Public health 

Cross-sectoral notification of 
unusual health events 
Joint inter-sectoral data 
analysis 

King et al., 
2001 

California Mosquito-Borne Virus 
Surveillance and Response Plan 

Vector-borne 
diseases 

Domestic animal 
Environment 
Human Wildlife 

Early detection for 
rapid response 

Single institution 
(Public Health) 

Animal health 
Public health 

Continuous inter-sectoral data 
exchange 

Brown E.G., 
2012. 

The surveillance of Rabies in 
Ethiopia 

Rabies Domestic animal 
Human Wildlife 

Early detection for 
eradication or control 
 

Single institution 
(Public health) 

Animal health 
Environment 
Public health 

Cross-sectoral notification of 
unusual health events 

Coetzer et 
al., 2016 

The surveillance of rabies in Bohol 
(Philippines) 

Rabies Animal health 
Human health 

Early detection for 
rapid response 

Multiple institutions 
(Animal health, 
Human health) 

Animal health 
Human health 

Cross-sectoral notification of 
unusual health events 

Lapiz et al., 
2012 

The surveillance of rabies in Tamil 
Nadu (India) 

Rabies Domestic animal 
Human 

Early detection for 
rapid response 

Single institution 
(Animal health, 
Public health) 

Animal health 
Public health 

Cross-sectoral notification of 
unusual health events 

Abbas et al., 
2011 

The surveillance of schistosomiasis 
in Guangxi (China) 

Schistosomiasis Domestic animal 
Environment 
Human 

Trends monitoring 
for eradication or 
control 

Single institution 
(Public health, 
Animal Health) 

Animal health 
Environment 
Public health 

Multi-domain surveillance 
implemented by 1 institution 

Sleigh et al., 
1998a; 
Sleigh et al., 
1998b 

The surveillance of zoonotic 
diseases in the Russian Federation 

Zoonotic 
diseases 

Human Wildlife 
Environment 

Early detection for 
timely response 

Public health Animal 
Health 
Public Health 

Multi-domain surveillance 
implemented by 1 institution 

McNamara 
et al., 2013 

The Electronic Integrated Disease 
Surveillance System (EIDSS) 

Zoonotic 
diseases 

Human Domestic 
animal 

Early detection for 
timely response 

Multiple institutions 
(Animal health, 

Animal health 
Public health 

Continuous inter-sectoral data 
exchange 

Wahl et al., 
2012 



 

Environment Public health) Joint inter-sectoral data 
analysis 

The inter-sectoral surveillance of 
zoonotic diseases in Mongolia 

Zoonotic 
diseases 

Domestic animal 
Human Wildlife 

Early detection for 
timely response 

Single institution 
(Animal health, 
Public health) 

Animal health 
Environment 
Public health 

Joint sampling campaigns 
Inter-sectoral collaboration 
for laboratory testing 
Inter-sectoral data exchange 

Batsukh et 
al., 2012 

Global Early Warning and Response 
System 

Zoonotic 
diseases 

Domestic animal 
Human Wildlife 

Early detection for 
rapid risk assessment 

Multiple institutions 
(Animal health, 
Food safety, Public 
health) 

Animal 
health, Food 
safety, Public 
health 

Cross-sectoral notification of 
unusual health events 
Joint inter-sectoral data 
analysis 

OIE, 2006 

Th Human Animal Infections and 
Risk Surveillance (HAIRS) 

Zoonotic 
diseases 

Domestic animal 
Human 

Early detection for 
rapid risk assessment 

Single institution 
(Public health) 

Animal health 
Environment 
Food safety 
Plant health 
Public health 

Planning 
Joint inter-sectoral data 
analysis 

Morgan et 
al., 2009; 
HAIRS, 
2013 

The AFHSC - Division of GEIS 
operations predictive surveillance 
programme 

Zoonotic 
diseases 

Depends on the 
surveillance 
context 

Early detection for 
rapid risk assessment 

Single institution 
(Public health) 

Depends on 
surveillance 
context 

Continuous inter-sectoral data 
exchange 
Joint inter-sectoral data 
analysis 

Witt et al., 
2011 

The surveillance of zoonotic 
diseases in New South Wales 

Zoonotic 
diseases 

Domestic animal 
Human Wildlife 

Early detection for 
rapid response 

Multiple institutions 
(Animal health, 
Environment, Public 
health) 

Animal health 
Environment 
Public health 

Cross-sectoral notification of 
unusual health events 

Adamson et 
al., 2011 

The surveillance of zoonotic 
diseases in European Union 

Zoonotic 
diseases 

Domestic animal 
Food Human 

Trends monitoring to 
support interventions 
design/evaluation 

Single institution 
(Animal health, 
Food safety) 

Animal health 
Food safety 
Public health 

Multi-domain data analysis by 
1 institution 

Ammon et 
al., 2010 

The Animal Health Information 
Network in Canada (RAIZO) 

Zoonotic 
diseases 
Antibiotic 
resistance 

Domestic animal Trends monitoring to 
support interventions 
design/evaluation 

Single institution 
(Animal Health) 

Animal health 
Public Health 

Continuous inter-sectoral data 
exchange 

Roth D., 
2011 

National Observatory of the 
Epidemiology of Bacterial 
Resistance to Antibiotics 
(ONERBA) 

Antibiotic 
resistance 

Domestic animal 
Human 

Trends monitoring to 
improve knowledge 

Multiple institutions 
(Animal health, 
Public health) 

Animal health 
Public health 

Inter-sectoral data sharing ONERBA, 
2016 



 

The Swedish Antimicrobial 
Resistance Monitoring programme 
(STRAMA/SVARM) 

Antibiotic 
resistance 

Domestic animal 
Food Human 
Wildlife 

Trends monitoring to 
support intervention 
design/evaluation 

Multiple institutions 
(Animal health, 
Public health) 

Animal health 
Food safety 
Public health 

Cross-sectoral notification of 
unusual health events 
Joint inter-sectoral data 
analysis 

SWEDES, 
2015 

The Dutch Integrated Antimicrobial 
Resistance Monitoring Programme 
(NethMap/MARAN) 

Antibiotic 
resistance 

Domestic animal 
Food Human 
Wildlife 

Trends monitoring to 
improve knowledge 

Multiple institutions 
(Animal health, 
Food safety, Public 
health, Plant health), 

Animal health 
Environment 
Food safety 
Plant health 
Public health 

Continuous inter-sectoral data 
exchange 

SWAB, 2016 

Canadian Integrated Programme for 
Antimicrobial Resistance 
Surveillance (CIPARS) 

Antibiotic 
resistance 

Domestic animal 
Food Human 

Trends monitoring to 
support interventions 
design/evaluation 

Single institution 
(Public health) 

Food safety 
Public health 

Multi-domain surveillance 
implemented by 1 institution 

Grant et al., 
2014; 
CIPARS, 
2015 

Antibiotic resistance programme in 
the European Union 

Antibiotic 
resistance 

Domestic animal 
Food Human 

Trends monitoring to 
support interventions 
design/evaluation 

Multiple institutions 
(Animal health, 
Food safety, Public 
health) 

Animal health 
Food safety 
Public health 

Joint inter-sectoral data 
analysis 

JIACRA, 
2015. 

National antimicrobial resistance 
monitoring system in the United 
States (NARMS) 

Antibiotic 
resistance 

Domestic animal 
Food Human 

Trends monitoring to 
improve knowledge 

Multiple institutions 
(Animal health, 
Food safety, Public 
health) 

Animal health 
Food safety 
Public health 

Joint inter-sectoral data 
analysis 

NARMS, 
2016, 
Sorensen et 
al., 2014 

The Danish integrated antimicrobial 
resistance monitoring programme 
(DANMAP) 

Antibiotic 
resistance 

Domestic animal 
Food Human 

Trends monitoring to 
improve knowledge 

Multiple institutions 
(Animal health 
Fisheries Food 
safety Public health) 

Animal health 
Environment 
Fisheries 
Food safety 
Public health 

Continuous inter-sectoral data 
exchange 
Joint inter-sectoral data 
analysis 

Wielinga et 
al., 2014; 
Danmap, 
2016 

The Colombian integrated 
programme for antimicrobial 
resistance surveillance (COIPARS) 

Antibiotic 
resistance 

Domestic animal 
Food Human 

Trends monitoring to 
improve knowledge 

Single institution 
(Animal health, 
Food safety) 

Animal health 
Food safety 

Joint inter-sectoral data 
analysis 

Donado-
Godoy et al., 
2015 

Norwegian Surveillance System for 
Antimicrobial Drug Resistance in 
Norway (NORM) and NORM-Vet 

Antibiotic 
resistance 

Domestic animal 
Food Human 
Wildlife 

Trends monitoring to 
support interventions 
design/evaluation 

Multiple institutions 
(Animal health, 
Food safety, Public 
health) 

Animal health 
Food safety 
Public health 

* NORM-
NORMVet, 
2016 

The Salmonella Data Bank for 
Routine Surveillance in 

Salmonella Domestic animal 
Food Human 

Early detection for 
eradication or control 

Single institution 
(Public Health) 

Animal health 
Food safety 

Continuous inter-sectoral data 
exchange 

Talaska T., 
1994 



 

Brandenburg (Germany)  Public health 
 

Multi-domain data analysis by 
1 institution 

The integrated Salmonella 
surveillance programme in Canada 

Salmonella Domestic animal 
Food Human 

Trends monitoring to 
improve knowledge 

Multiple institutions 
(Animal health, 
Food safety, Public 
health) 

Animal health 
Food safety 
Public health 

Joint inter-sectoral data 
analysis 

Galanis et 
al., 2012; 
Vrbova et 
al., 2016 

The surveillance of Salmonella in 
France 

Salmonella Domestic animal 
Food Human 

Early detection for 
eradication or control 

Multiple institutions 
(Animal health, 
Food safety, Public 
health) 

Animal health 
Food safety 
Public health 

Continuous inter-sectoral data 
exchange 
Multi-domain data analysis by 
1 institution 

Danan et al., 
2011; David 
et al., 2011 

The surveillance of Campylobacter 
in Switzerland 

Campylobacter Domestic animal 
Human 

Trends monitoring to 
support intervention 
design/evaluation 

Multiple institutions 
(Animal health, 
Public health) 

Animal health 
Public health 

Joint inter-sectoral data 
analysis 

Babo 
Martins et 
al., 2017 

The Surveillance of Harmful Algae 
Bloom in the Gulf of Mexico (USA) 

Harmful algae 
bloom 

Environment 
 

Early detection for 
rapid response 

Single institution 
(Environment) 

Environment 
Fisheries 
Public health 

Cross-sectoral notification of 
health events 

Abelsohn et 
al., 2009 

The environmental public health 
tracking program in the United 
States 

Environmental 
hazards 

Environment 
Human 

Trends monitoring to 
support interventions 
design/evaluation 

Single institution 
(Public Health) 

Public Health 
Environment 

Multi-domain data analysis by 
1 institution 

CDC, 2004; 
Malone and 
Culver 2008 

* inter-sectoral collaboration occurs only for the dissemination of surveillance results 815 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

641 records identified 

through PubMed  

385 records identified 

through Science Direct 

794 records identified 

through Google Scholar 

1820 records identified 

through primary searches 

1635 records screened 

using titles and abstracts  

185 duplicates removed  

190 records assessed for 

eligibility using full text 

1445 records removed for the 

following reasons: 

- Article not in French nor English 

- Absence of description of a 

surveillance system 

- Surveillance system not focusing 

on a health hazard 

- Surveillance system not showing 

collaborations across sectors 

53 records included in the 

qualitative synthesis 

159 records removed due to the 

same reasons than precedent step 

and absence of a detailed description 

of the organisation and functioning 

of the system 

22 records identified via citations 

in assessed records 



 

Step of the 

surveillance 

process 

Possible degrees of collaboration 

Planning 

Undertaken 

separately in 

each sector 

Undertaken by a 

single sector for 

all surveillance 

components 

Cross-sectoral 

consultation but 

undertaken 

separately in 

each sector 

Undertaken by a 

multi-sectoral 

working group 

Undertaken by a 

multi-sectoral 

body 

Data collection 

(sampling – 

laboratory 

testing) 

Undertaken 

separately in 

each sector 

Undertaken by a 

single sector for 

all components 

Harmonisation 

across sectors 

Joint activities 

across sectors 

Undertaken by a 

multi-sectoral 

body 

Data sharing 
No data 

exchange 

Notification of 

unusual events 

only 

Ongoing data 

exchange 
  

Data analysis/ 

interpretation 

Undertaken 

separately in 

each sector 

Undertaken 

separately and 

then compared 

by a single sector 

Jointly 

undertaken by a 

single sector for 

all components  

Undertaken 

separately and 

then compared 

by a multi-

sectoral working 

group 

Jointly 

undertaken by a 

multi-sectoral 

working group 

or body 

Results 

dissemination 

Undertaken 

separately for 

each sector 

Joint 

dissemination in 

separate sectoral 

activities 

Joint 

dissemination by 

a single sector 

Joint 

dissemination by 

a multi-sectoral 

working group 

Joint 

dissemination by 

a multi-sectoral 

body 
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International/regional 

guidance

1. At the policy-level:

Definition of the collaborative surveillance strategy across sectors, disciplines and decision scales

2. At the institutional-level:

Definition of  the collaboration modalities across sectors, disciplines and decision scales

3. At the operational-level:

Organisation of the collaborative activities in each institution involved and at all decision scales, to implement 

the desired collaboration modalities

Definition of the rationale and 

objective for implementing a 

collaborative surveillance system

Definition of the areas of action for 

the main stakeholders

Sociological factors:

● Commitment of actors

● Adhesion of actors

Organisational factors:

● Involvement of appropriate 

sectors and decision-makers

● Involvement of appropriate 

disciplines

● Availability of adequate 

resources for inter-sectoral 

activities

● Establishment of supporting 

mechanisms for collaboration at 

the governance and operational 

levels

● Identification of appropriate 

areas and degrees for 

collaborative efforts
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Contextual factors influencing the organisation of collaboration

Socio-economic 

context

Stakeholders’ 

expectations and 

constraints

Epidemiological 

context

Identification of mechanisms for 

resources allocation

Definition of the areas of 

collaboration along the 

surveillance process (planning, 

data collection, data sharing, data 

analysis/interpretation, dissemination)

Definition of the role and 

responsibilities of each stakeholder 

for the implementation of 

collaboration

Allocation of necessary 

financial, material and human 

resources

Definition of detailed procedures 

to ensure the collaboration 

operations

Management of allocated 

resources for the collaboration 

operations

Development of technical 

mechanisms and tools to support 

the collaboration operations

Internal factors favouring the 

sustainable operations of the 

collaborations




