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Abstract

:

In September 2015, 193 Member States of the United Nations agreed on a new sustainable development agenda, which is outlined in the outcome document Transforming our world: the 2030 Agenda for Sustainable Development. EcoHealth is an emerging field of academic inquiry and practice that seeks to improve the health and well-being of people, animals, and ecosystems and is informed in part by the principle of sustainability. The purpose of this study is to investigate which sustainability terms and phrases were engaged in the academic EcoHealth literature, and whether the engagement was conceptual or non-conceptual. To fulfill the purpose, we searched four academic databases (EBSCO All, Scopus, Science Direct, and Web of Science) for the term “ecohealth” in the article title, article abstract, or in the title of the journal. Following the search, we generated descriptive quantitative and qualitative data on n = 647 academic EcoHealth articles. We discuss our findings through the document Transforming our world: the 2030 Agenda for Sustainable Development. Based on n = 647 articles, our findings suggest that although the academic EcoHealth literature mentions n = 162 sustainability discourse terms and phrases, the vast majority are mentioned in less than 1% of the articles and are not investigated in a conceptual way. We posit that the 2030 Agenda for Sustainable Development gives an opening to the EcoHealth scholars and practitioners to engage more with various sustainability discourses including the 2030 Agenda for Sustainable Development.
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1. Introduction


1.1. Sustainability


According to Gooden, the term “sustainability” first showed up in 1714, in the book Forest Economy or Guide to Tree Cultivation Conforming with Nature by Hans Carl von Carlowitz [1]. The term was employed to discuss how the use of timber as a natural resource could be managed for continued long-term use [1]. The 1980 World Conservation Strategy: Living Resource for Sustainable Development report, which was prepared by the International Union for Conservation of Nature and Natural Resources (IUCN), coined the term “sustainable development” amidst the use of other phrases such as “sustainable utilization of species or ecosystems”, “to maintain resources sustainably”, “sustainable wildlife utilization” and “sustainable system” [2]. In 1987, the World Commission on Environment and Development (WCED) released the report Our Common Future, also known as the Brundtland Report after the chair of the Commission [3] with its vision of what sustainable development signifies. The report used the term “sustainable development” 189 times applying sustainability to over 16 areas [3]. The 1987 Brundtland report altered the discourse of sustainable development to encompass three main dimensions: environmental, economic, and social sustainability [4]. The expansion of the topic of sustainable development has enabled it to become a conceptual model, which “encompasses complex changes in society in order to achieve the ends of economic development, environmental protection and social justice” [5]. However, despite the expansion of the topic, the conceptualization of the term “sustainable development” has also been widely debated and criticized [6,7,8,9,10,11,12]. Since these two pioneering reports, several discourses encompassing divergent views of sustainability have appeared including sustainable future, sustainable lifestyle, sustainability science, or sustainable consumption, (for articles on these and other aspects of sustainability discourses see [13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30]).



In the latest chapter on the topic of sustainable development, 193 Member States of the United Nations agreed on a new sustainable development agenda, which is outlined in the document Transforming Our World: the 2030 Agenda for Sustainable Development [31]. This document seeks to build off of the Millennium Development Goals and to shift the world onto a sustainable and resilient path, while tackling peace, poverty, and equity [32].



EcoHealth is one field of academic inquiry and practice that is informed in part by the principle of sustainability [33,34].




1.2. EcoHealth and Sustainability


EcoHealth is an emerging field [35,36,37] that seeks to make a positive difference in the health and well-being of people, animals, and the ecosystems [38] by studying the impact that changes in the biological, physical, social, and economic environments have on such health and well-being [39]. The field of EcoHealth relies on transdisciplinarity, participation, and equity as their three methodological pillars [39,40]. In 2012, Charron proposed to expand the three pillars of field of EcoHealth to six principles: systems thinking, transdisciplinary research, participation, gender, social equity, knowledge to action and, finally, sustainability [34]. The first principle, systems thinking, holds that the component parts of a system, in this case humans, animals, and the environment, should not be understood in isolation, but rather they should be understood within the context of the interactions and linkages between each of the components that make up a system and affect other systems [39]. Transdisciplinary research demands an inclusive vision of ecosystem-related health issues encountered within EcoHealth and relies on a common framework of blended concepts and theories taken from multiple disciplines and stakeholders such as researchers, community representatives, and decision-makers [39]. Participation refers to the aim of cooperation and collaboration both within and across the scientific realm, decision-making groups, and the community [39]. Social and gender equity seeks to “address unequal and unfair conditions impinging on the health and well-being of women and other disadvantaged groups in society” [34]. Knowledge-to-action is the idea that knowledge generated by research is then implemented and applied to improve the environment and the health and well-being of humans [39]. Finally, importantly, the last principle is sustainability, which refers to EcoHealth’s goal to protect ecosystems and improve degraded environments to maintain the health and well-being of today’s people and future generations [34]. The identification of sustainability as one of six key principles is in line with Leung et al.’s work that says that the thinking and practice of EcoHealth has been “heavily shaped by the sustainable development movement of the 1980’s” and various aspects of the Brundtland Report [33]. Indeed, the principle of sustainability is seen to inform the field of EcoHealth “to make ethical, positive, and lasting changes which are environmentally sound and socially acceptable” [34]. EcoHealth research is seen to contribute to the improvement of people’s health while also advancing sustainable development [41]. According to Kingsley et al., “EcoHealth involves research and practice to promote sustainability of individuals, animals and biodiversity by linking the complex interaction of ecosystem, socio-cultural and economic factors” [42]. It is expected that the six principles including systems thinking, transdisciplinary research, participation, sustainability, gender, social equity, and knowledge to action [34] influence each other.



Given the linkage between the field of EcoHealth and the concept of sustainability as well as knowledge that sustainable development and other sustainability terms and phrases are still being debated and critiqued, the purpose of this study is to understand how the academic EcoHealth literature engages with sustainability terms and phrases. We generated descriptive quantitative and qualitative data to identify which sustainability related terms and phrases are present in the academic EcoHealth literature and if the engagement is conceptual or non-conceptual. We discuss the results through the lens of (a) the vision of the 2014 [43] and 2016 [44] EcoHealth conference, (b) the paper EcoHealth Research in Practice: Innovative Applications of an Ecosystem Approach to Health which expands on sustainability as a principle for EcoHealth [34], and (c) the recent outcome document Transforming Our World: The 2030 Agenda for Sustainable Development [31] of the United Nations.





2. Experimental Section


2.1. Framing Analysis Through Three Lenses


The analytical framework of this paper is a framing analysis, which is typically used to investigate differing interpretations of a topic or an issue [45]. According to Entman, the basis of framing is to “select some aspects of perceived reality, and make them more salient in a communicating text, in such a way as to promote a particular problem definition, causal interpretation, moral evaluation, and/or treatment recommendation for the item described” [46]. Given the diversity of sustainability discourses and concepts, there are numerous ways that sustainability could be framed within the EcoHealth field.




2.2. Data Source


Four academic databases (EBSCO All, (an umbrella database that consists of over 70 other databases), Scopus, Science Direct and Web of Science) were searched on 4 May 2015 for the term “ecohealth” in the article title, article abstract, article keyword, or in the title of journal (“topic” in the case of Web of Science). The article hits were exported as RIS files and imported into Endnote software where all duplicate articles were identified and eliminated. After the elimination of duplicates, a total of n = 647 academic articles were downloaded and imported into the ATLAS-ti7© software [47], a qualitative analysis software, to produce both quantitative and qualitative data.




2.3. Data Analysis


Step 1: We auto-coded for the term “sustain” in all n = 647 articles within ATLAS-ti7©. All terms that contained the word “sustain” were analyzed for the context in which the term “sustain” and all other terms containing the term “sustain” were used. From this, we generated a list of all of the different sustainability terms or phrases that were associated with or containing the term “sustain” throughout the n = 647 articles.



Step 2: In ATLAS-ti7©, we then auto-coded for each of the sustainability terms or phrases that we had generated (in Step 1) from the original “sustain” code in order to obtain quantitative hits.



Step 3 All n = 647 articles were searched for the sustainability terms and phrases that were present in [3,31] using the auto-coding function within ATLAS-ti7©.



Step 4: Tables were generated for the results of Steps 1–3. The hit counts indicate how many times each term was present in the n = 647 articles, while article count indicates the number of the articles that the term appeared in, which did not include the reference section of each article (Section 3.1 and the Supplementary Materials).



Step 5: Of the list of sustainability terms and phrases generated in Steps 1–3, we chose those that were present in more than one percent of the n = 647 articles (excluding the generic terms sustain* or sustainable or sustainability) for qualitative analysis. We analyzed the context in which each of these sustainability terms and phrases were used, focusing on whether or not the phrases and terms were engaged with in a conceptual way. Conceptual engagement for our purposes is seen as the special attention, interest and exploration or questioning of term or phrase that goes beyond a simple mention or fact about the term or phrase (Section 3.2.1).



Step 6: We performed proximity searches for content containing the term “sustain”, reflecting the EcoHealth principle of sustainability, and each of the Ecohealth principles: “systems thinking”, “transdisciplinary” “participation”, “gender”, “equity”, and “knowledge to action” reflecting the other five EcoHealth principles (Section 3.2.2).




2.4. Limitations


Only articles written in the English language were downloaded, which means the study has excluded viewpoints present in academic literature written in other languages. Articles were drawn from only four academic databases. Given that databases reflect a certain focus, this could have led to a biased collection of EcoHealth articles. Likewise, only articles that had the term “ecohealth” in the article title, abstract, list of keywords or in the title of a journal were downloaded. Other similar discourses and terms such as “ecological health” were not included and this, too, could have led to a selection bias within the EcoHealth discourse. Finally, we investigated whether or not sustainability terms have been engaged with conceptually by looking for the explicit mention of certain terms. It is possible that we could have missed articles that deal with terms conceptually, although in an implicit way.





3. Results


3.1. Quantitative Data


To obtain an overview of how the n = 647 EcoHealth articles engage with sustainability as a topic, we searched the n = 647 articles for words containing “sustain” (Step 2). The sustainability terms and phrases that emerged from Step 2 and that are present in more than one percent of the n = 647 articles are presented in Table 1. Table S1 lists all the sustainability terms and phrases we found in the n = 647 articles and specifies which sustainability terms were present or not in the Brundtland report and the 2015 United Nations outcome document Transforming Our World: The 2030 Agenda for Sustainable Development [3,31].



Table 1 reveals that excluding the three generic terms (sustain*, reflecting every word that contained sustain; sustainability and sustainable), only n = 12 sustainability related terms and phrases were present in more than one percent of the n = 647 EcoHealth articles that we covered. Of the n = 12 terms, “sustainable development” was the concept that was mentioned the most showing up in n = 28 or 4.32% of the n = 647 articles.



Table S1 (Supplementary Materials) reveals that a further n = 142 sustainability related terms and phrases were present in less than one percent of the n = 647 articles; n = 35 that were present in [3,31] were not present in the n = 647 articles.




3.2. Qualitative Data


To gain further insight in how the n = 647 EcoHealth articles engaged with the sustainability terms and phrases, we looked at the context or way in which the n = 12 terms, that were present in more than one percent of the n = 647 articles, were covered within the academic EcoHealth literature. We focused our analysis on whether or not the terms were engaged with conceptually, meaning the terms were explored or questioned, as opposed to being mentioned without further engagement.



3.2.1. Conceptual Engagement with Sustainability Terms or Phrases


3.2.1.1. Sustainable Development (SD)


n = 28 articles mentioned the term “sustainable development” in the body of their text. Of these n = 28 articles only n = 7 articles [41,48,49,50,51,52] mentioned sustainable development more than twice in the body. Of the n = 28 articles, only n = 8 engaged with the term conceptually. Two of the nine articles talked about the issue of stakeholder participation [41,53]. Another two articles thematized transdisciplinarity [41,54], one of the six principles of EcoHealth. Two articles spoke about water issues [52,53], another on risk discourses [55], and one other on indicators [48]. One article reflected specifically on the 2012 EcoHealth conference in China [56] and two more articles mentioned the usefulness of EcoHealth [41,50]. One article outlined the shortcomings of Rio+20 extensively [50].



In regards to stakeholder participation, Boischio et al. argue that sustainable development requires “many forms and areas of knowledge to guide practical actions on the ground” [41], a sentiment that is also reflected by Lam et al. when they state that “sustainable development decision-making requires the perspectives of all segments of society” [53]. Boischio et al. give voice to Christens et al.’s [57] critiques and responses surrounding the application of participatory methods in development and highlight the problem of power distribution [41]. Two articles thematize transdisciplinarity [41,54]. Boischio et al. argue that transdisciplinarity might help to achieve multi-stakeholder engagement as the authors see transdisciplinarity as an effort “to create a common vision and language to overcome differences in perspective and priorities” between empirical, normative and technical disciplines [41]. Orozco makes the point that transdisciplinary research can contribute to sustainable development [54] without further thematizing the issue.



Bringing transdisciplinarity and stakeholder participation together, Boischio et al. contend that EcoHealth approaches can respond to the call by different groups “for a more pluralistic and transdisciplinary exploration of sustainable development alternatives based on multi-stakeholder participation approaches” [41].



Two articles focused on the topic of water [52,58]. Bunch et al. argue that addressing both biophysical and social environments at the same time can improve human health while promoting sustainable development, and that working on water issues “can overcome the missed opportunity to focus on the commonalities between health promotion and sustainable development” [52]. Lipchin focuses on sustainable water management options, arguing that solutions for sustainable development will not be based on more water for more development, but will come “from a new land and water management system that is sensitive to social, cultural and ecological resources”. Lipchin contends that their Dead Sea Basin project has to answer many questions, one of which asks how sustainable development plans to provide incentives to promote local forms of environmental security and equitable access to goods and services [58].



One article focused on risk discourses [55]. Rao contends that “one of the key success factors in the path towards sustainable development is the ability to manage transitional risks”, “especially in the context of adopting newer technologies and economic upheavals” [55]. For that, he says, it is important to understand risk culture and risk related behavior of the population [55]. Rao presents this idea in his paper A Conceptual Framework Outlining Key Components of Risk Culture and Their Interrelationships [55].



As to indicators, Rapport and Singh argue that a “comprehensive system for State of Environment Reporting (SOER) must take into account indicators of stress on ecosystems, indicators of the state of the system (i.e., ecosystem structure and function), and indicators of social response (policy interventions)”. In addition, Rapport and Singh quote Agenda 21, Principle 1 to make the point that SOER framework should allow for more positive, harmonious relations with nature [48].



One article by Custer reflected on the 2012 EcoHealth conference in China and its engagement with the sustainable development goals. The article stated that the desire of EcoHealth practitioners to contribute to future Sustainable Development Goals (SDGs) “may best be represented by a similar balance in the consideration of human health and the environment” and that “a symmetry between the ecosystem approach to health and the health approach to ecosystem may best meet the desires and challenges of current and future EcoHealth advocates” [56]. In the article, it is argued further that “the EcoHealth lens, or the ecosystem approach to health, could be applied to issues such as “environmental sustainability and food security; central to future SDG” [56].



One article thematized that “Rio+20 fell short of promoting a balanced integration of the social, economic, and environmental pillars of sustainable development” [50] and that “the way toward the post-2015 SDGs will likely be more effective if it highlights the full gamut of linkages between sustainable development, global environmental change, health, and well-being” [50]. It is argued in the article that a strengthening of knowledge on the linkages between ecosystem processes, anthropogenic changes, socio-economic changes, and human health and well-being is needed, which is provided by the “development of more integrated research, linking together medical, veterinary, natural, economic, and social sciences, as well as working at multiple scales (local, regional, and global scales)” [50]. This is an endeavor that the author saw as being strongly supported by the One Health and EcoHealth initiatives [50]. Indeed, the author argues that outcomes of One Health and EcoHealth research show a way toward more sustainable ecological, economic, and social development outcomes, including global health equity [50]. The author concluded that “health and ecosystems are inextricably linked to all development sectors and that the inter-linkages should be recognized as a cross-sectoral issue within the sustainable development goals [50].




3.2.1.2. Ecosystem Sustainability or Sustainable Ecosystems


n = 16 articles covered the phrase “ecosystem sustainability” or “sustainable ecosystems” once and n = 4 articles covered it twice, none more than twice. All articles cover some context around the concepts. Five articles used the Adaptive Methodology for Ecosystem Sustainability and Health to engage conceptually with ecosystem sustainability [37,52,59,60,61,62]. One article argued that “situating human health within a theoretical framework of ecological thinking enables health professionals to see that the determinants of health are components of a complex adaptive system” which, in turn, allows “the potential for ecological thinking and settings approaches to be applied to understand, advance, and indeed maintain both population health and ecosystem sustainability” [63]. One argued that an EcoHealth approach is the most appropriate way to address communicable diseases because the EcoHealth approach “strives for improved human health and well-being, based on sustainable ecosystems, with more equitable development and less poverty” [64]. One article covered the Millennium Ecosystem Assessment [65]. Another article highlighted a special issue of EcoHealth which had “explicit interest in (re)integrating indigenous perspectives on ecosystem sustainability and health” [66].



One article voiced the sentiments that Indigenous peoples have the same goal of understanding the complex interrelationship between human health and ecosystem sustainability [67]. Water was linked to the concept of ecosystem sustainability in three articles. An editorial in the journal EcoHealth Water, Ecology, and Health stated that “no environmental issue is so profoundly critical to human health and ecosystem sustainability” as water is [68]. Although the editorial did not cover the term “ecosystem sustainability” beyond its engagement with the linkage between ecology and water [69]. A second article argued that research on the costs of diseases and disabilities that can be attributed to environmental contaminants is “relevant to ecosystem sustainability because environmental, human and economic health are all indicators of sustainability” [70]. The third article argued that the goal of ecosystem sustainability, which is resilience and health for humans and all species, challenges the EcoHealth community to consider all forms of knowledge in order to increase our understanding of complex problems affecting health, ecosystems, and society and to mobilized actions [69]. One article highlighted the need to deal with the relationships between population health and ecosystem sustainability [71]. Finally, one article stated that “the ecosystem and health relationship can be measured by indicators of environmental health-risk exposure, human morbidity or mortality, or human well-being and ecosystem sustainability approaches” [72].




3.2.1.3. Sustainable Use


One article thematized sustainable use in relation to medicinal plants of the Maya, highlighting the decrease in knowledge and its impact on sustainable use, while arguing that “modeling the geographical distribution of a medicinal plant species is a key issue when considering its conservation and “Sustainable use” [73]. Most articles, however, just used the term “sustainable use” as a goal. One article for example made the link that the experience of the ecosystem approach to health is that “a participatory process can directly and indirectly encourage stewardship of resources for sustainable use, empower marginalized groups through knowledge sharing and capacity building, and empower communities to take charge of environmental management actions based on research evidence” [59].




3.2.1.4. Health and Sustainability and Sustainable Health


n = 13 articles covered the phrase “health and sustainability”, n = 5 mentioning it more than once. Of the ones mentioning it more than once, Bunch et al. makes the case that the concept of resilience bridges health and sustainability [52] and that “focusing on watersheds as a setting for health and sustainability encourages a view of health–water relationships that goes beyond the traditional focus of water management on drinking water supply, sanitation, and contaminants” [52]. At the same time, Bunch et al. identifies the “evaluation of the role of watersheds as a place based context in which to govern for both health and sustainability” as a governance challenge [52]. Charron makes the case that in order to respond to the Lancet special commission on the MDGs health and sustainability challenge, more work has to be done on the ecological dimensions of health [37]. Connell et al. concluded that “the overarching goals of health and sustainability facilitate collaboration among disciplines” but “that differences arise from how each approach operationalizes systems as variables and indicators” and, therefore, that “the concepts of health and sustainability can be used to study ecosystems and livelihoods at various scales” [74]. Patrick et al. outline that the individual competencies inherent to health promotion that are useful for engaging with health and sustainability are “individual behavior, organization and social change, partnership development, advocacy for policy and legislative change, and community engagement” [75]. In their study they performed interviews that revealed the sentiment that the “absence of a comprehensive framework to guide action on health and sustainability” is a main barrier for “incorporating sustainability into healthcare practice” [75]. The interviews revealed further that the local agenda 21, healthy cities, Ottawa Charter for Health Promotion, environments for health, the Climate Change Adaptation: a Framework for Action, and the Social Model of Health were identified as facilitators to the “congruence between health and sustainability goals” [75].



One article simply stated that “ecosystem health is as much about our own health and sustainability as it is about the health and sustainability of the other species with which we coexist, and of the entire system as a whole” [48].



n = 10 articles used the phrase sustainable health, two mentioning the phrase twice and none more than two times. The phrase was mostly used to highlight a goal, although one article stated that Laos goals of modernizing its social systems, people’s lifestyles in terms of socioeconomic development, and the conservation of culture and the social and natural environment should be harmonized with the pursuit of sustainable health [76].



Three articles simply stated that EcoHealth promotes “the sustainable health of people, animals, and ecosystems by formally connecting [the] social and ecological determinants of health” [77] (see also [78,79]). One article argued that the International Association for Ecology for Health’s focus is “to promote sustainable health through scientific discovery and understanding at the confluence of disciplines” [80]. Harris et al. argued that the settings approach to health promotion is one way to ensure sustainable health gains for the elderly, thereby reducing local and global burdens of disease [63]. The settings approach is described as “an ecological model of health promotion that focuses on the whole system or organization as the context for introducing changes that promote health” [63]. Leung et al. argued that community engagement strategies are essential in the creation of “sustainable health outcomes that could be replicated across neighborhoods and communities” [33]. Finally Stephen et al. argued for the involvement of indigenous perspectives in the discourses that foster sustainable, healthy prospects for future generations [66].




3.2.1.5. Sustainable Solution


Only one article mentioned the phrase sustainable solution more than once. The authors of this article questioned whether highly-pathogenic avian influenza HPAI control policies in Southeast Asia are generally within the confines of solitary disciplines rather than long-term sustainable solutions, which could integrate truly transdisciplinary approaches [81]. The authors call “for more research directed to ecosystem approaches to health management in order to inform development of sustainable solutions that improve the health and livelihoods of communities” and they posit that “clear guidance from EcoHealth research is needed to identify primary areas of investigation that will yield sustainable solutions of high impact on poverty, livestock and human health, and environmental management” [81]. Returning to the concept of sustainable solution(s), one article thematized that “eroded social infrastructure along with market-oriented ideologies may serve to promote short-term interventions over longer term sustainable solutions” [82]. One article argued that the transdisciplinary approach is critical to building sustainable solutions [83] and two others argue that true community involvement is needed for sustainable solutions [49,84]. The idea that the failure to appreciate how complex systems interact has ultimately prevented sustainable solutions from being adopted is being questioned [85]. Lastly, indigenous research is highlighted as an essential activity that needs to take place within each region of the world if sustainable solutions are to be found [86].




3.2.1.6. Sustainable Management


Only one article mentioned sustainable management more than once. This article argued that sustainable management of water resources is seen to be achieved by applying Dublin principles which includes ecological principles, institutional principles, and instrument principles [87]. Another article highlighted the divergent views of stakeholders: “while most, if not all, stakeholders agreed with the need to manage the industry and individual farms in a sustainable way, we found divergent opinions and approaches to sustainability among critics, supporters, and managers of salmon farming, such that there was no shared foundation from which to define measurable criteria or indicators for sustainable management programs” [88].




3.2.1.7. Ecological Sustainability


Ecological sustainability was mentioned in n = 8 articles; however only three articles mentioned what one could conceive as conceptual coverage of ecological sustainability. In one article, it is argued “that enhancement of ecological sustainability will be followed by enhancement of social sustainability” [57]. Another looked at the Millennium ecosystem assessment [89], stating that the role of the health community “in safeguarding ecological sustainability is still a matter for debate” [89] and, lastly, one argued that nexus between Indigenous health and natural ecosystem conservation is a prerequisite for achieving global ecological sustainability [90].




3.2.1.8. Environmental Sustainability or Environmental Sustainable


The phrases “environmental sustainability” or “environmental sustainable” were mentioned in n = 16 articles. Most articles mentioned the phrases to indicate an outcome. One article questioned the “proper role of the government in ensuring environmental sustainability under China’s changing systems of private enterprise” [91]. Another argued that although 180 nations signed the Millennium Development Goals declaration, an enhanced focus on the role of the environment appears necessary; the Millennium Ecosystem Assessment concluded that global marine systems including coastal habitats are overharvested and in decline [92] (see also [93] covering Millennium Ecosystem Assessment and environmental sustainability). One article argued that innovative ideas and paradigms, in the “real world” and in research, are needed to address the challenge of how human communities can avoid compromising human health while meeting growing demands on resources and ecosystem services, while at the same time promoting thriving, resilient communities and environmental sustainability [76]. Another article reflected on the coverage of environmental sustainability at the 2012 EcoHealth conference [56]. In one article, it is argued that low adoption of restructuring livestock-keeping methods and strategies may be due to “the focus on a single species outcome rather than an integrated outcome that balances environmental sustainability with community partnership and free choice of economic activities” [81]. Another article argued that “simultaneously and systematically embracing environmental sustainability, transdisciplinarity, social justice and gender equity, as well as stakeholder participation provides a pathway, not only to understand complex problems in public health but also to translate that knowledge into effective policy and action at the local, national and global levels” [33].




3.2.1.9. Long-Term Sustainability


The phrase “long-term sustainability” appeared in n = 10 articles, although it mostly consisted of non-conceptual engagement. Two articles talked about the inability to produce long-term sustainability, although these too are non-conceptual in that there is no further questioning of the material. The first article stated that “at the local scale, the management of ecosystem resources tends not to take (a) sufficient account of the needs for long-term sustainability [93] and the second stated that conventional economic growth is incompatible with long-term sustainability [94].



Two terms have no conceptual engagement.




3.2.1.10. Unsustainable


The term “unsustainable” was mentioned in n = 32 articles. No article engaged with the term “unsustainable” conceptually. The term was used to outline unsustainable practices, which included agriculture (n = 4), (ignoring) local characteristics, harvest (n = 4), human society, human development, food production (n = 2), technical solutions (n = 3), livestock production, management of resources, land use patterns, urban waste management, economic growth (n = 2), increased use of cars, unregulated water use, unsustainable social norms and values, rainforest destruction, hunting practice, healthcare material source use, and unsustainable development.




3.2.1.11. Sustainable Future


The term “sustainable future” was only mentioned as a goal but no article engaged with the concept further to discuss what a sustainable future should be, or who should decide that and how. One article stated that “further integration of health impact assessments with the environmental impact assessment process can provide [a] more meaningful cost-benefit analysis and better decision making for sustainable futures” [95]. One simply stated that “the first years of this century have seen significant advances in integrating the many perspectives on what it will take to achieve a healthy and sustainable future” [93]. Another stated that there are “unique opportunities provided by the continuation of this project in these slum settlements with regard to post-tsunami community development and rebuilding towards a socially and ecologically sustainable future” [96]. One highlighted that “the founding Editorial of EcoHealth encouraged the emerging field to be seen in the context of parallel and complementary efforts”, and described the collective endeavor as a “transdisciplinary imperative for a sustainable future” [97]. Finally, one article noted that “EcoHealth 2012 was the latest in a series of reminders—suggesting that revisiting, challenging, and rediscovering long-standing questions are a treasured part of our collective journey, and offer fertile ground for the transformative changes required to realize a healthy, just and sustainable future” [98].





3.2.2. Linking Sustainability to the Other Five Principles of EcoHealth


To deepen our understanding of how the n = 647 academic EcoHealth articles have engaged with the sustainability terms and phrases, we applied a second strategy whereby we investigated how the sustainability terms and phrases were mentioned in relation to the other five principles of EcoHealth as proposed by Charron [34].



3.2.2.1. “Sustain” and “Equity”


n = 23 documents covered “sustain” and “equity” in the same paragraph (we used equity rather than just social equity). Of those, n = 14 articles did not have coverage beyond simply listing each EcoHealth principle.



Of the n = 9 articles which did not simply list the six principles, two articles made the point that the natural environment is related to health based on the eight prerequisites for health—peace, shelter, education, food, income, a stable eco-system, sustainable resources, and social justice and equity—of the Ottawa Charter for Health Promotion [99] (see also [100]). One article argued that prioritizing sustainable watershed management for the improvement of human health fosters, among others, sustainable livelihoods, and equity [101]. Another article questioned the discourses around Rio+20 and argued that participatory approaches that encourage rather than suppress negotiation and debate generate benefits “related to equity, sustainability, democratic accountability, and managing uncertainty” [102]. In a fifth article Towards a Better Integration of Global Health and Biodiversity in the New Sustainable Development Goals Beyond Rio+20, it is argued that sustainable development efforts over the last 20 years have not resulted in health equity despite being considered a goal of the global health field, and that the discussions around SDGs offer an opportunity to “show the way toward more sustainable ecological, economic, and social development outcomes including global health equity” [50]. The sixth article posits that “implementation issues encountered when working across disciplines, using participatory approaches, ensuring equity in the process, and building capacity for the sustainability of interventions, may apply more generally across EcoHealth projects [103]. Orozco et al. in their article Development of Transdisciplinarity Among Students Placed with a Sustainability for Health Research Project highlights that students generate the term “social–ecological balance’’ to link “concepts such as agricultural sustainability (more agronomy students), social equity (more health education students), and environmental justice (the law student)” [54]. Patrick et al. gives voice to Hanlon and Carlisle who “suggest a new ideology; one that emphasizes the rights of global citizens while seeking a sustainable solution to current and future ecological challenges…a reprioritization of society towards values which promote well-being, health and equity, while reducing inequalities and over-consumption” [75]. Hanlon and Carlisle “infer the need for leadership, systems thinking and social change, which are the essential features of health promotion practice” [75]. Finally, one article outlined that EcoHealth connections that enable a world that supports social and gender equity, ecosystem sustainability, and health for humans and other species allows its participants to be agents of change and “to challenge the dogma of neutral science” [69].




3.2.2.2. “Sustain” and “Knowledge-to-Action”


n = 8 documents covered “sustain” and “knowledge to action” within the same paragraph. n = 6 simply listed all the EcoHealth principles. Aside from Charron’s 2012 article that outlines the six principles including knowledge-to-action and how it relates to the other principles [34], Spiegel et al. in their article Barriers and Bridges to Prevention and Control of Dengue: The Need for a Social–Ecological Approach investigated the effectiveness of dengue fever control program that lacked an integrated approach but included other EcoHealth principles, and they found that it was particularly sustainability that was a challenge in all programs investigated [85].




3.2.2.3. “Sustain” and “Systems Changes”


n = 7 documents covered “sustain” and “systems change” within the same paragraph. Similar to the other principles, n = 5 simply listed all the EcoHealth principles. One article outlined the synergy between the EcoHealth and the One Health movement in regards to EcoHealth principles such as “systems thinking, inter- and trans-disciplinary research and collaborative participation” [79]. One article used “EcoHealth as a transdisciplinary lens” to investigate the linkage between sustainable livelihoods and ecosystem health” [74]. One article applied the Driving forces–Pressures–State–Impact–Response (DPSIR) framework “for integrating social, cultural, and economic aspects of environmental and human health into a single framework” [104].




3.2.2.4. “Sustain” and “Participation”


n = 26 documents covered “sustain” and “participation” within the same paragraph. n = 21 simply listed the two as part of the EcoHealth principles or mentioned the terms without further elaboration. Two articles outlined the synergy between “the EcoHealth and the One Health movement[s]”, which is through their use of the main EcoHealth principles including systems thinking, disciplinary research and collaborative participation [33,79]. One article argued that EcoHealth should represent a globally inclusive community of researchers and practitioners covering real world issues such as climate change, biodiversity loss, land use change, emerging infectious diseases, global toxification, ecological health, and sustainability [105]. Spiegel et al. covered the term “sustain” together with participation [85] coming to the same conclusion as stated under Section 3.2.2.2. Yacoop et al. in their article The EcoHealth System and the Community Engagement Movement in Foundations: A Case Study of Mutual Benefits from Grants Funded by the United Nations Foundation concluded that donors and governments ignore the critical link between and alignment of control and responsibility for long-term sustainability when discussing civil society and participation [49].




3.2.2.5. “Sustain” and “Disciplinary”


n = 48 documents used the terms “sustain” and “disciplinary” within the same paragraph n = 211 times. The term “multidisciplinary” was used in n = 6 articles n = 10 times, “cross-disciplinary” n = 2 articles four times, “transdisciplinary” n = 31 articles 106 times and “interdisciplinary” n = 11 articles 26 times. As to the linkage between “sustain” and “transdisciplinary”, only n = 7 articles mentioned the linkage more than once. Aside from the 2012 Charron article [34], the linkage appeared with sustainable livelihood [74], long term sustainable solutions [81], policies around sustainable futures in northern Australia [90], sustainability science [94,106], transdisciplinary education on sustainability for health [54] and sustainable dengue control [85].




3.2.2.6. “Sustain” and “Gender”


n = 21 documents covered “sustain” and “gender” within the same paragraph. Only one article mentioned it more than twice, covering the linkage between poverty, food security, food production sustainability, and gender equality as four determinants of health. The same paper stated that all of these determinants were covered by the Millennium Development Goals and that all coverage contained aspects of environmental sustainability, leading them to argue that they could capture the environmental determinants of health with these determinants [107].







4. Discussion


Words containing “sustain” were present in 47.9% of the n = 647 articles, while 40.18% of the articles contained the term “sustainable” or “sustainability”. Excluding the three generic terms, only n = 12 sustainability related terms and phrases were mentioned in more than one percent of the n = 647 articles (Table 1). Of those n = 12 sustainability terms and phrases, n = 10 were engaged with conceptually. We found that n = 142 sustainability related terms and phrases were mentioned in less than one percent of the n = 647 articles and that n = 35 sustainability terms and phrases that were present in the Brundtland report or the 2015 outcome document Transforming Our World: The 2030 Agenda for Sustainable Development [3,31] were not present in the n = 647 articles (Table S1, Supplementary Materials). Our findings suggest that the n = 647 articles mention many sustainability related terms and phrases but do not engage with most of them extensively or in a conceptual way.



We found further that few articles engaged substantially with the linkage between sustainability concepts and the other five principles of EcoHealth, although many articles listed each of the principles of EcoHealth. This finding may be predictable given that the EcoHealth field has a diverse group of actors (see for example the exchange of views in [97,98]). Moreover, the field of EcoHealth is in constant flux, which can be observed in the recent interactions between EcoHealth and One Health [44,79]. Some actors find Ecohealth’s engagement with sustainability, whether that be generally or with specific sustainability terms and concepts, practically or conceptually, to be more important than other actors in the field. In the next three sections we discuss our findings through the lens of (a) the vision of the 2014 [43] and 2016 [44] EcoHealth conference and (b) the paper “EcoHealth Research in Practice: Innovative Applications of an Ecosystem Approach to Health” which expands on sustainability as a principle for EcoHealth [34]. We also discuss our findings through the lens of the recent outcome document Transforming Our World: The 2030 Agenda for Sustainable Development [31] of the United Nations which is an opportunity to increase the visibility of the EcoHealth field by contributing to the 2030 Agenda for Sustainable Development discourses.



4.1. What Was Not Covered? The Issue of Linking Sustainability to the Other Five EcoHealth Principles


Few articles engaged substantially with the linkage between sustainability concepts and the other five principles of EcoHealth. Two articles highlighted the synergy between the EcoHealth and the One Health movements regarding some of the EcoHealth principles, which included systems thinking, transdisciplinary research, and collaborative participation [79], and that the outcomes of both One Health and EcoHealth research show a way toward more sustainable ecological, economic, and social development outcomes, including global health equity [50]. Given this sentiment, it seems to fit that the 2016 EcoHealth conference brings together both the One Health and EcoHealth community [44]. It will be interesting to explore the synergies that might arise between the two movements from the 2016 EcoHealth conference and whether it will generate new linkages between sustainability and the other five EcoHealth principles.



We posit that the 2030 Agenda for Sustainable Development, which is to be addressed within the next few years, might be an opportunity for the EcoHealth discourse to infuse their principles within the discourse based on the outcome document Transforming Our World: The 2030 Agenda for Sustainable Development [31] in two different ways. On the one hand the outcome document Transforming Our World: The 2030 Agenda for Sustainable Development did not mention the terms “equity”, “systems changes”, “transdisciplinary”, and “knowledge-to-action”, suggesting that the ecosystem focus of the EcoHealth field, which is linked to these terms, may be beneficial for the 2030 Agenda for Sustainable Development discourse. On the other hand the outcome document Transforming Our World: The 2030 Agenda for Sustainable Development highlights the need for political participation, full participation in society, participation of developing countries, participation of local communities, and participation of stakeholders, which is in line with the EcoHealth field.



In the next section we discuss the three sustainability terms and phrases that were present in less than one percent of the n = 647 articles and why more coverage is warranted.




4.2. Which of the Sustainability Terms and Phrases Were Not Covered?


Many of the sustainability terms and phrases were not mentioned or were poorly mentioned. To comment further on just three of the sustainability terms and phrases that were not covered, bearing in mind (a) the 2014 EcoHealth conference [43], (b) the paper “EcoHealth Research in Practice: Innovative Applications of an Ecosystem Approach to Health”, which expands on sustainability as a principle for EcoHealth [34], and (c) the 2015 outcome document “Transforming Our World: The 2030 Agenda for Sustainable Development” [31] of the United Nations.



4.2.1. Sustainable Consumption


The term “sustainable consumption” was mentioned once (Table S1), stating that examples of sustainable consumption should be used as a basis for advisable harvests [108]. According to the A/CONF.216/5–10-year Framework of Programmes on Sustainable Consumption and Production Patterns, sustainable consumption “enhances the ability to meet the needs of future generations and conserves, protects and restores the health and integrity of the Earth’s ecosystems” [109]. Therefore, sustainable consumption plays a role in the past, present and future trajectories of change within the Earth’s ecosystems, which according to the 2014 EcoHealth conference, is one of three topics that EcoHealth seeks to address [43]. The outcome document Transforming Our World: The 2030 Agenda for Sustainable Development [31] mentioned sustainable consumption in various places. In one example, it talks about “implement[ing] the 10-year framework of programmes on sustainable consumption and production, all countries taking action, with developed countries taking the lead, taking into account the development and capabilities of developing countries” [31]. In addition, the outcome document asks for “support (for) developing countries, to strengthen their scientific and technological capacity to move towards more sustainable patterns of consumption and production” [31]. Although the outcome documents seem to focus mostly on sustainable consumption in relation to natural resources, there are many areas outside of natural resources where sustainable consumption plays a role, such as healthcare [109]. A recent article [110] showed that if one searches Google ScholarTM (Mountain View, CA, USA) for “sustainable consumption” that the target for sustainable consumption mentioned the most was natural resources (n = 109) [110]. However, the same article mentioned that other targets of sustainable consumption are also covered such as food (n = 108), environment (n = 72), water (n = 66), products for households and people (n = 48), energy (n = 46), economics/income (n = 15), shrimps, living sea resources and forests (n = 11), tourism and electronics/technology and employees (n = 10). Two targets were mentioned (n = 8); one target (n = 6) and one target (n = 5); six targets were mentioned (n = 4) and six (n = 3) [110]. There were 14 targets that were mentioned (n = 2) and 29 targets that were mentioned (n = 1) [110]. Many of the targets for sustainable consumption influence the field of EcoHealth’s ability to fulfill their vision. According to the 647 articles we covered, it seems that EcoHealth as a field of practice and academic inquiry has an opportunity to investigate sustainable consumption beyond the limited focus on natural resources, thereby taking into account the triangle of human-animal-nature relationships and to contribute this knowledge to the 2030 Agenda for Sustainable Development discourses.




4.2.2. Sustainability Indicators


Another term that was poorly covered, with n = 4 hits within n = 3 articles, was “sustainability indicators” (Table S1). The n = 647 articles we covered mentioned that the purpose of sustainability indicators to assess sustainability levels [60], environmental conditions [53], and ecosystem health [111]. There was also mention of some applications of the indicators including the use of a DPSEE model by UN agencies [111]. According to the WHO indicators employed in sustainable development discourses are often used to transform raw data into synthesized information, which then enables decision-makers and stakeholders to interpret the data and reach a decision, typically in policy development [112]. The outcome document Transforming Our world: The 2030 Agenda for Sustainable Development [31] now gives concrete indicators and goals. We posit that this is a chance for the EcoHealth field to engage with the now agreed upon indicators and goals; to highlight how the EcoHealth field and the human-animal-environment relationship could engage with them as well as to monitor the progress of the indicators and goals that are important in fulfilling the vision of EcoHealth.




4.2.3. Social Sustainability


Finally, the phrase “social sustainability” appeared in n = 5 articles (Table S1). The coverage of “social sustainability” included the need for the evaluation of social sustainability, the need to use particular models such as the socioeconomic modeling approach [60], and the need for social sustainability alongside economic development in order to attain global health [37], and to enhance social sustainability and achieve sustainability enhancement [60]. Two articles linked social sustainability to the field of EcoHealth by stating that social sustainability underpins the field of EcoHealth and that the field of EcoHealth addresses issues that are related to social sustainability [37,113]. According to Vallance, social sustainability has three facets: “(a) ‘development sustainability’ addressing basic needs, the creation of social capital, justice and so on; (b) ‘bridge sustainability’ concerning changes in behavior so as to achieve bio-physical environmental goals and; (c) ‘maintenance sustainability’ referring to the preservation—or what can be sustained—of socio-cultural characteristics in the face of change, and the ways in which people actively embrace or resist those changes” [114]. According to Vallance’s three-fold schema, social sustainability has aspects that can be linked to all six pillars of the EcoHealth field systems thinking, transdisciplinary research, participation, sustainability, gender, and social equity, and knowledge to action [34]. However, the 647 articles we covered only address social sustainability in relation to the fourth of the six pillars. The sustainability pillar maintains that social sustainability “is part of the change sought through EcoHealth research and action” [34], which suggests that more coverage and conceptual engagement with the phrase might be warranted.



The outcome document Transforming Our World: The 2030 Agenda for Sustainable Development which constitutes the new global sustainable development agenda makes it clear that the 17 Sustainable Development Goals and 169 targets are “integrated and indivisible and balance the three dimensions of sustainable development: the economic, social and environmental” [31]. The outcome document covers the linkage between the social, economic and environmental dimensions of sustainable development in numerous areas: it talks under prosperity that “economic, social and technological progress occurs in harmony with nature”; it talks about achieving “economic growth, social development, environmental protection and the eradication of poverty and hunger”; that “social and economic development depends on the sustainable management of our planet’s natural resources”; to recognize “the link between sustainable development and other relevant ongoing processes in the economic, social and environmental fields”; that by 2030 “the resilience of the poor and those in vulnerable situations and reduce their exposure and vulnerability to climate-related extreme events and other economic, social and environmental shocks and disasters” should be built; that to “empower and promote the social, economic and political inclusion of all, irrespective of age, sex, disability, race, ethnicity, origin, religion or economic or other status” by 2030 and to “support positive economic, social and environmental links between urban, peri-urban and rural areas by strengthening national and regional development planning” [31].



We see the outcome document Transforming Our World: The 2030 Agenda for Sustainable Development as an opportunity for the field of EcoHealth to incorporate the balance between the economic, social and environmental aspects of sustainable development within the triangle of human-animal-environment relationships more visibly.



According to the outcome document Transforming Our World: The 2030 Agenda for Sustainable Development “each country has primary responsibility for its own economic and social development and that the role of national policies and development strategies cannot be overemphasized” [31]. This suggests that the role of national EcoHealth research and practice on the ground is important. The international EcoHealth conferences could be a platform to discuss ever-changing problems of such a global outcome, which is based on national actions. Indeed, the EcoHealth 2014 [43] and 2016 [44] conferences suggest a different focus in the discussion on EcoHealth.



The terms “sustainable consumption”, “sustainability indicators”, and “social sustainability” are just three sustainability terms that were inadequately mentioned in the 647 articles from our sample of the academic EcoHealth literature. It would be useful to engage with more sustainability terms and phrases in a conceptual way because the discourse around any given sustainability term or phrase could impact the ability of EcoHealth researchers and practitioners to fulfill their aim to make environmentally-stable and socially-appropriate changes [34,43].



In the next section we discuss three sustainability terms and phrases that were present in more than one percent of the n = 647 articles and why more coverage is warranted.





4.3. What Sustainability Terms and Phrases Were Covered but Could Have Had More Coverage?


There were n = 12 terms that were present in more than one percent of the n = 647 articles and n = 10 of these were dealt with conceptually. However, the coverage was still lacking as the term that was mentioned most—sustainable development—was still covered in less than 5% of the n = 647 articles. To discuss the three terms with the most hit counts further.



4.3.1. Sustainable Development


“Sustainable development” was used as a phrase n = 105 within n = 28 articles (Table 1). This coverage included the foundations and goals of sustainable development such as human health and biodiversity [41,50], and specific issues and applications of sustainable development, including pollution in China and the environmental action plan of the European Commission respectively [91,115]. The coverage of sustainable development within the 647 articles indicated that EcoHealth seeks to determine how (un)sustainable development impacts health and in turn, EcoHealth contributes to the goals outlined by the sustainable development discourse through their consideration of human health and the environment [37,56]. According to Charron, the term “sustainable development” takes into account the social and economic development needed to improve human lives as well as the irreversible ecosystem degradation this is causing [34]. This dilemma and the resulting desire to change the way in which people interact with the environment in order to achieve sustainable change in human health and well-being is the very basis of the field of EcoHealth and is demonstrated in the three main themes of the 2014 EcoHealth conference [43]. Given that the 2016 conference [44] aims to increase the collaboration between One Health and EcoHealth, it may be useful to investigate what this could mean and how to engage with the concept of sustainable development.



The outcome document Transforming Our World: The 2030 Agenda for Sustainable Development [31] gives guidance on the focus of sustainable development in the next 15 years. The document is an opportunity for the EcoHealth field to critically engage with that vision and explore what it means for its three constituencies (human, animal, and environment). Indeed animals are, for example, only mentioned once in the outcome document Transforming Our World: The 2030 Agenda for Sustainable Development, which could be challenged by the EcoHealth community.




4.3.2. Ecosystem Sustainability


The term “ecosystem sustainability” was mentioned n = 34 times in 20 articles (Table 1). The term was used to look at the aspects that benefit ecosystem sustainability, such as the recognition of the interdependence between long-term human existence and the health of ecosystems, as well as the aspects needed for ecosystem sustainability including scientists and the interconnections between them [63,67,69]. The coverage of ecosystem sustainability also highlighted many applications and programs including the Adaptive Methodology for Ecosystem Sustainability and Health (AMESH) [59], The Millennium Ecosystem Assessment [65], and The Network for Ecosystem Sustainability and Health [96], which utilize or work towards ecosystem sustainability. The coverage of the term “ecosystem sustainability” in the 647 articles indicates that the field of EcoHealth attempts to address issues pertaining to ecosystem sustainability, in particular the interrelationship between conservation medicine, human health and ecosystem sustainability [80,105]. However, given the importance of the concept for the fulfillment of the EcoHealth vision according to our guiding documents, to mention the term only 34 times in 20 articles seems to be insufficient. The coverage could have included agro-ecosystem sustainability in more depth, for example, given that according to Charron, farmer’s health and agro-ecosystem sustainability is a major challenge that the field of EcoHealth seeks to tackle [34].



The outcome document Transforming Our World: The 2030 Agenda for Sustainable Development [31] mentions the term “ecosystem” n = 11 times; for example, the term ecosystem is used in Goal 15 as follows: “protect, restore and promote sustainable use of terrestrial ecosystems”, “ensure sustainable food production systems and implement resilient agricultural practices that increase productivity and production, that help maintain ecosystems”, “water-related ecosystems”, “integrate ecosystem and biodiversity values into national and local planning, development processes, poverty reduction strategies and accounts”, and “mobilize and significantly increase financial resources from all sources to conserve and sustainably use biodiversity and ecosystems” [31]. The outcome document Transforming Our World: The 2030 Agenda for Sustainable Development mentions various sustainability terms that are hardly visible in the n = 647 articles we covered and as such the outcome document is an opportunity for the EcoHealth community to look at whether or not their view and focus on the ecosystem is in sync with the ecosystem use within the outcome document.




4.3.3. Environmental Sustainability


The coverage of environmental sustainability highlighted the environmental sustainability framework or approach, which employs many goals, including poverty reduction and universal education [64,93]. In addition, the literature touched on competing priorities such as meeting the growing demands on resources and ecosystem services [76], as well as several application examples including Japan’s desire for both industrial development and environmental sustainability [76], and the choices involving environmental sustainability made by water resource departments [116]. We see the coverage of environmental sustainability as an essential in order to elucidate the fundamental principles in the field of EcoHealth as outlined by Charron [34,37]. However only n = 6 articles engaged with environmental sustainability on a conceptual level, which we posit to be low given the importance of the term for the EcoHealth field.



The outcome document Transforming Our World: The 2030 Agenda for Sustainable Development [31] mentions the term “environmental” n = 19 times and the term “environment” n = 15 times, often as part of the three dimensions—social, economic, and environment of sustainable development. This is another opportunity for the EcoHealth field to compare their vision of environment (and environmental) with the vision of the outcome document.






5. Conclusions


Sustainability is seen as one principle that is used to inform the field of EcoHealth to make “ethical, positive and lasting changes (to environment-human interactions) which are environmentally sound and socially acceptable” [34]. Our findings suggest that within our sample of n = 647 articles, the academic EcoHealth literature has not yet engaged with many sustainability discourse terms. Furthermore, the sustainability terms that are mentioned are hardly interrogated in a conceptual way. This finding may be predictable given that the EcoHealth field has a diverse group of actors, many of whom do not necessarily prioritize EcoHealth’s engagement with sustainability. As to future opportunities, Parkes mentioned the important influence of international conventions, declarations and assessments on the field of EcoHealth in 2012 [97]. The recent international outcome document Transforming our world: the 2030 Agenda for Sustainable Development [31] is an opportunity for the actors in the EcoHealth field that see sustainability as an important area of engagement to increase the theoretical and practical engagement with sustainability discourses and terms, and to increase the visibility of the EcoHealth field by contributing to the 2030 Agenda for Sustainable Development discourses.
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Table 1. The sustainability discourse terms present in more than 1% of the n = 647 articles as well as the number of hit counts and the number of articles that each term appears in, using ATLAS-ti7© software.
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Term

	
Hit Counts (ATLAS-ti7©)

	
Number of Articles (ATLAS-ti7©)

(n = 647)






	
sustain

	
2313

	
305




	
sustainable

	
985

	
207




	
sustainability

	
1002

	
176




	
unsustainable

	
40

	
32




	
sustainable development

	
105

	
28




	
ecosystem sustainability and sustainable ecosystems

	
34

	
20




	
environmental sustainability|environmental sustainable

	
23

	
16




	
sustainable use

	
25

	
15




	
health and sustainability

	
26

	
13




	
sustainable management

	
14

	
11




	
long-term sustainability|longer-term sustainability

	
12

	
10




	
sustainable health

	
11

	
10




	
ecological sustainability/ecological sustainable

	
13

	
10




	
sustainable solutions

	
12

	
9




	
sustainable future

	
8

	
6
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