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This work aims to discuss the implementation of a communication plan as a key element of the epidemiological study to foster social capacity in the scarcely involved community of the industrial contaminated site of Porto Torres (Sardinia region, Italy). We established an inter-institutional working group committed to developing communication activities and materials ensuring multidisciplinary skills from social and communication sciences to collaborate with the environmental and health experts involved in the epidemiological study. The adopted methodological approach and communication strategy resulted in effective and successful engagement of local institutional and social actors in the design and implementation of targeted communication activities. Designing and implementing environmental public health communication processes with poorly involved communities residing close to industrially contaminated sites is critically important. In these areas, environmental noxious exposures associated with high health risks are frequently combined with low socioeconomic conditions. This calls upon mechanisms of environmental injustice, distributive and procedural, and emphasizes the need to prioritize interventions based on integrative strategies securing local communities' engagement through informed participation. Based on the lessons learned in this community-focused experience in Italy, we have identified key actions for suitable environmental public health communication to foster social capacity and promote procedural environmental justice in communities living in other industrial contaminated sites.
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1 Introduction

There is increasing awareness about the role of communication as a process for engaging diverse stakeholders to better address environment and health issues (World Health Organization Regional Office for Europe, 2013a, 2021a). Moreover, it is also well-recognized that “communication approaches should be based on a clear methodology, be participatory and integrate sociological methods into traditional public health-oriented ones” (World Health Organization Regional Office for Europe, 2013a). Participatory communication relies on a dialogical and horizontal approach where a collective problem is addressed involving all relevant stakeholders (Huesca, 2008; Tufte and Mefalopulos, 2009). In this context, a two-way communication process is aimed to engage stakeholders to be aware of the problem and to define the needed change to address rather than to persuade audiences to adopt a predefined change (Tufte and Mefalopulos, 2009). These reference frameworks assume a critical importance in planning and implementing environmental and public health communication processes with communities residing close to industrially contaminated sites (World Health Organization Regional Office for Europe, 2013b, 2021b). Building on a previous operational definition proposed by WHO (World Health Organization Regional Office for Europe, 2013b), these sites have been defined as “areas hosting or having hosted industrial human activities which have produced or might produce, directly or indirectly (waste disposals), chemical contamination of soil, surface or ground-water, air, food-chain, resulting or being able to result in human health impacts” (Iavarone and Pasetto, 2018).

In these areas, environmental noxious exposures associated with high health risks are frequently combined with low socioeconomic conditions of the affected communities (Pasetto and Iavarone, 2020), including misrecognition of their right to be informed and participate through inclusive communication (Pasetto et al., 2019; Marsili et al., 2021). The latter can imply the marginalization of people in participating in the decision-making process concerning the settlement of industrial plants and/or their management in association with negative and positive impacts over time on the local population (Pasetto et al., 2019). In this regard, besides adverse impacts, local communities can also benefit from the output of industrial activities, including the opportunities that arise from employment in industrial plants or in the related economic activities and services. Moreover, benefits for the communities and their living environment can also derive from remediation and/or redevelopment of contaminated sites, especially when the site is made available for public re-use (World Health Organization Regional Office for Europe, 2021b).

This calls upon mechanisms driving environmental justice, both in its distributive and procedural domains (Schlosberg, 2007; Holifield et al., 2018). The knowledge on these mechanisms drives to the need of priorizing interventions in industrial contaminated sites adopting integrated strategies to address environmental, health, social and economic aspects (Lee, 2002). Moreover, knowing that communication is a complex and unequally distributed social capability (Enghel, 2014), major efforts should be directed to ensure the involvement of local communities through informed participatory communication (Pasetto and Marsili, 2023).

Considering the local community framework in such contaminated areas, is therefore crucial also from an environmental public health perspective, since the health effects of environmental pressures usually concerns people who: (i) share a geographic location; (ii) have common interests, problems, and identities; (iii) have social interactions that bind persons to each other through reciprocal relationships; (iv) share needs and problems that can be addressed through collective action (Laverack, 2016). These elements do not imply that local communities are homogeneous and straightforward entities. The degree of cohesion depends on the community's ability to respond to its members' needs and structural characteristics (Mannarini, 2016).

One critical point in promoting environmental justice and public health in communities living in industrial polluted sites is represented by the capacity of institutional stakeholders (public health authorities and researchers) to correctly communicate the evidence of the health impact of contamination directly to the affected communities, beginning from their key representatives, and effectively involve local stakeholders (Ramirez-Andreotta et al., 2014).

Each industrially contaminated site has its own characteristics. From the public health perspective, various can be the sources of contamination, the key contaminants, the pathways, and the circumstances of exposure of the affected population (Iavarone and Pasetto, 2018). In those contexts, promoting environmental public health therefore requires considering the community level, especially in the so-called monotowns (Shastitko and Fakhitova, 2015), where the presence of large industrial plants or industrial complexes determines a mono-functional evolution (i.e., a very strictly related socioeconomic progression of the communities and the industries) precluding them from any other possible development.

In these complex scenarios, the temporal dimension of the contamination process and the health-related effects, along with changes in the socio-demographic, economic and cultural characteristics of local communities, represent another relevant key issue. Epidemiological studies and surveillance of population living in contaminated areas help to characterize the health risk from contamination. However, in most cases, single studies cannot usually address the overall health impact, particularly of long-term contamination, started decades before the beginning of the assessment. Establishing a cause-effect relationship between a given contamination and the associated health risk is a challenging task. Nevertheless, whatever the applied epidemiological study design is, results should be considered under the perspective of the precautionary principle, which implies considering also partial and uncertain evidence on observed past and present risks as signals (i.e., facts) when communicating and providing recommendations for interventions (Comba and Pasetto, 2022).

The adoption of a communication approach integrated in an epidemiological study in poorly involved communities living in industrially contaminated sites requires taking into account two major issues for developing strategies that consider the specificity of the socio-cultural and institutional local context: (1) local communities have a long-lasting lack of answers on the possible connections between contamination and their health; (2) whatever the adopted epidemiologic study design is, results concerning the link between environmental contamination and health are usually weak and associated uncertainties have to be communicated (Renn, 2010; World Health Organization Regional Office for Europe, 2013a).

An international survey on the adoption of communication plans on risk associated with contaminated sites (Martin-Olmedo et al., 2019) showed that almost half of respondents (experts from 27 countries reporting on 81 key relevant sites) were either not aware or did not know whether a risk communication campaign was ever carried out in the contaminated site of interest, or whether stakeholders were involved in the development of the communications strategy. Moreover, very few campaigns focused specifically on health risk data, and about half of respondents declared an underreporting of uncertainty in health risk estimates, independently of the stakeholder categories involved in the risk communication strategies.

This work aims to present and discuss the adoption of a structured approach for the implementation of a communication plan as a vital element of an epidemiological study to foster social capacity in the scarcely involved community of the industrial contaminated site of Porto Torres (Sardinia region, Italy). Our goal is also to point out and share the lessons learned for developing and undertaking participative communication initiatives with other poorly involved communities living in contaminated sites.



2 Materials and methods


2.1 Setting

Porto Torres is a municipality of about 22,000 residents located in the Northwest of the Sardinia Region (Italy). Porto Torres's town is immediately close to a large industrial complex, including several petrochemical plants, a thermoelectric power plant, and an industrial and civil harbor. The petrochemical complex started its operation in the 60s of the last century, reaching a peak of around 8,000 workers in the 70s. The population of Porto Torres grew by about 45% in the period 1961–1971. Industrialization caused a profound transformation at a local level. In a short time, Porto Torres had become one of the most important centers of the European petrochemical industry, and this had led to the birth of numerous associated companies operating both in production and in services. After the first period of industrial and socioeconomic development, when significant industrial efforts were directed at improving production efficiency, as for other similar sites in southern Italy and the Great Islands, significant environmental contamination was progressively documented (Pasetto and Iavarone, 2020).

Porto Torres was declared a Site of national priority for remediation in 2002. Most of the petrochemical plants closed around 2010 (with a massive loss of the workforce). The surviving current activities involve a few hundred of workers. As estimated by the Census 2011 data, 80% of the local population resides in highly socioeconomically deprived census tracts (Pasetto et al., 2022).

Porto Torres, for its history, can be considered a monotown in which the development and destiny of the industrial complex and the nearby community are strictly interconnected.

The Porto Torres contaminated site is included among the currently 46 Italian priority sites for remediation analyzed by the Italian national surveillance system “SENTIERI” with provides periodical updates of the health profile of the resident population (Zona et al., 2023). This surveillance system is based on informative flows of health data managed at central/national level and does not rely upon local environmental/health information, nor includes direct interaction with local stakeholders to build up shared study protocols.

It is relevant to say that, despite the environmental health concerns of the local population, no ad hoc study has been previously carried out in Porto Torres to address the possible association between environmental contamination and health for the local affected community. In the last years, the Italian National Institute of Health (ISS) in collaboration with regional and local authorities and technical bodies in the environment and health fields designed new epidemiological activities. In order to answer to the legitimate needs of the local institutional and social actors, a new study was implemented, namely “Health profile of a community affected by industrial contamination, the case of Porto Torres (Sardinia, Italy): environment-health assessment, epidemiology, and communication” (Pasetto et al., 2022). The study aimed at achieving the following goals: (a) collection and systematization of environmental contamination data; (b) identification of priority pollutants from the point of view of their danger to health and potential exposure of the population; (c) description of the health profiles of the local population considering multiple health outcomes (mortality, morbidity—using hospital discharge records-, cancer incidence) from local information systems; (d) identification of the most important results on the basis of an integrated evaluation of environmental, toxicological and epidemiological data; (e) definition and implementation of a contextualized participative communication plan.

The present paper aims to report the experiences matured and the lesson learned in implementing a structured communication plan, shared with local stakeholders, and aimed at improving the poor social capacity of the Porto Torres community. The adopted methodology is presented below.



2.2 Strategy and aims of the communication plan

The communication strategy designed and implemented in the epidemiological study of Porto Torres relies on the communication guidelines proposed within the Italian epidemiological surveillance system of the priority contaminated sites for remediation SENTIERI (Marsili et al., 2017, 2021), and adapted to the specific characteristics of the local community context.

This approach was also acknowledged as best practice by the COST Action IS1408 on Industrially Contaminated Sites and Health Network (ICSHNet), an international coordination action aimed to establish and consolidate a European network of experts and institutions, and develop a common framework for research and response on environmental health issues related to industrially contaminated sites. ICSHNet involved about 50 environmental health institutions of 33 participating countries in the WHO European Region (https://www.cost.eu/actions/IS1408/; COST Action IS1408, 2019).

We implemented the communication plan for Porto Torres community in collaboration with the local and regional health communication offices of the Sardinia Region. Four hierarchical methodological steps compose the plan: (1) definition of the communication aims; (2) identification and engagement of local institutional and social actors in the communication activities; (3) selection of communication channels to disseminate tailored communication products to the diverse local stakeholders; (4) assessment of the impact of communication activities (Marsili et al., 2017, 2021).

The four steps have been adapted to the study of Porto Torres and implemented as follows:

1) Definition of the communication aims.

The main goal was to transfer and share with the Porto Torres community the new scientific knowledge gained from the epidemiological study that investigated, for the first time, the health profile of the population resident only in the municipality of Porto Torres. Closely related, the second goal was to establish an intersectoral network of institutional actors involved both in the epidemiological study and in the communication activities.

2) Identification and engagement of local institutional and social actors in the communication activities.

TOPIC. Knowledge of the local socio-institutional context is a key element for the identification and engagement of the local institutional and social actors of a municipality. In Porto Torres, we identified the governmental Authorities and health and environmental Authorities as the main institutional interlocutors and the local educational system and social actors, such as local environmental associations and media, as relevant target audiences.

ACTION. We implemented dedicated engagement initiatives to interact with each of the above-mentioned local actors using tailored languages for delivering key messages on the environmental health issues resulting from the study.

2.1) Engaging local governmental authorities.

TOPIC. Building relationships with local governmental authorities of a poorly involved contaminated community represents a critical aspect of the communication process. This is due to their relevant role in managing the scientific evidence emerging from the available studies in the decision-making process. The engagement of local governmental Authorities in the communication process, therefore, should foresee their participation in communicating with health and environmental local Authorities and in discussing the results of the epidemiological study with the community.

ACTION. We engaged and strengthened relationships with the mayor and several members of the Municipal Council since the beginning of the study period through a two-way dialogue concerning the purpose and contents of the study as well as of the socioeconomic context of the Porto Torres municipality.

The engagement methodology also relied on baseline semi-structured surveys and interviews with members and councilors of the Porto Torres local Government, envisaging their informed consent. The surveys and the interviews were designed by two researchers and verified by the communication expert of the local health Office, and conducted the first in October 2021, mid-way in the study, and the second 3 months after the communication of the study results in September 2022. The aims were to assess the awareness of the local governmental Authorities about the impact of the polluting industrial complex on the community, their information needs and expectations from the epidemiological study, and their consideration regarding the communication to the community of the epidemiological study findings.

2.2) Establishing an inter-institutional communication working group collaborating with the experts involved in the epidemiological study focusing on environmental and health issues.

TOPIC. The engagement of the communication offices of the health Authorities at local and regional levels is an indispensable action to share strategies and implement the communication plan. The communication-working group has to be committed to undertake tailored communication activities and to collaborate with the experts of environmental and epidemiological working groups who provide the scientific contents. A multidisciplinary study team has the potential to address environmental, health, social and communication components of the study (Hoover et al., 2015; Comba and Marsili, 2019).

ACTION. In Porto Torres, since the design of the epidemiological study, we established an inter-institutional (national-regional-local) working group ensuring multidisciplinary skills from social and communication sciences for a fruitful collaboration with the environmental and health experts involved in the epidemiological study to implement communication activities (Marsili et al., 2021).

2.3) Involving the local educational system.

TOPIC. Fostering knowledge and awareness of young people about the environmental pollution and health-related effects in the areas where they live, especially in communities living in contaminated sites characterized by modest available information, requires good practices to meet the interactive (i.e., two-way communication) aspired level of participation (Adamonyte and Loots, 2017). This is also necessary to increase their critical thinking and motivations to participate in the community life (Mogensen, 1997). An effective action consists of establishing local networks of schools in communication activities relying on the peer education methodology (Topping et al., 2017), with the goal to train students to be educators or tutors for their peer group on the environmental and health risks affecting their community. The school network established in Casale Monferrato, an asbestos contaminated community in Italy, is a successful experience of this action (Marsili et al., 2019a,b).

ACTION. We envisaged the interactions with teachers from the schools of Porto Torres through the municipal Administration for involving them in framing participative training initiatives for students. Unfortunately, we were unable to develop these collaborations due to the outbreaks of the COVID-19 pandemic that prevented us to perform participative meetings and activities in presence with teachers and students in their schools. This type of communication activities has been done in presence to effectively engaging students and teachers.

2.4) Engaging local social actors and citizens.

TOPIC. The engagement of local social actors, such as environmental associations and media, is a fundamental action in poorly investigated contaminated sites to adopt a participative approach to the local communication process aimed at promoting a transparent information flow and interactions between institutional and social actors. This is particularly important for communicating with the media, as mediators of information to the community (Kasperson et al., 1988), and with the community at large, which requires tailored messages to be delivered through both institutional communication channels and public events. Improvement of environmental health literacy of the local social actors promotes their motivations and informed participation in decision-making and accountability of the local institutional actors (Ramirez-Andreotta et al., 2016; Ramírez et al., 2019; Marsili et al., 2021).

ACTION. In Porto Torres, we established and progressively improved interactions with a local environmental association; we communicate with media and citizens on the purposes and findings of the epidemiological study through both institutional communication channels and public events.

3) Selection of communication channels to disseminate tailored communications products to the diverse local stakeholders.

TOPIC. For a community which has never been involved in a participative communication process, as likely those living close to poorly investigated contaminated sites, it is necessary to make evidence-based information accessible and comprehensible for all citizens using correct and simplified language through institutional communication channels. Moreover, it is crucial to provide tailored materials and messages to interlocutors having different environmental health literacy levels (Davis et al., 2018).

ACTION. At the beginning of the study, we identified the institutional websites of the Sardinian regional and local health Authorities as the official communication channels to disseminate tailored materials to diverse target categories related to the epidemiological study.

4) Assessment of the impact of communication activities.

TOPIC. The impact assessment of communication activities in contaminated sites during the different phases of the studies is essential to understand the increased awareness and preparedness of the community to manage environmental and health risks information. The assessment can rely on qualitative and quantitative indicators [Enghel, 2017; Federation for the Humanities and Social Sciences (FUSS), 2017; Marsili et al., 2017]. Assessing the impact of communication processes on previously uninvolved communities residing close to contaminated sites is particularly challenging due to their likely limited preparedness and modest experience to participate in communication initiatives.

ACTION. We considered the adoption of the following indicators in the Porto Torres context: (i) the level of engagement of local and regional health and environmental Authorities in communication; (ii) the awareness of the municipal Authorities on the community point of view on the socio-economic and environmental health impact of the industrial complex; (iii) the number, contents, and tone of voice of the articles published on local and regional Media before and after the communication of the study results.

The methodological approach to environmental and public health communication described in this section relies on strengthening the capacity of local institutional actors to actively participate in the communication process with the community as well as on promoting preparedness and social capacity of the whole community (Pasetto et al., 2022).




3 Results

The adoption and implementation of the communication plan in Porto Torres relying on the methodological approach presented in this paper resulted to be quite effective for engaging key stakeholders, as explained in the following.

The establishment of the inter-institutional multidisciplinary working group ensured collaborations between experts from communication and social sciences and environmental and health experts from the national-regional-local Authorities involved in the epidemiological study. This allowed the shared implementation of the communication initiatives concerning the study findings and their implications on environmental and public health in Porto Torres.

The involvement of local governmental Authorities, planned since the beginning of the study, allowed us to build and strengthen trusted relationships during the study period, which fostered their engagement in several activities such as the interviews, the final communication event for presenting the results of the study to the community, and the subsequent interactions for impact assessment.

The latter aspects were confirmed by results of two rounds of baseline semi-structured surveys and interviews conducted by a trained interviewer respectively mid-way in the study timeline and 3 months after the final communication of the study findings. This assessment involved 9 members of the Porto Torres local Government (the Mayor and Municipal Council) for a total of 18 interviews. We discharged two further interviews because two different people responded only to one of the two rounds. The analysis of the information collected from the respondents allowed us to assess their engagement and awareness on the community living conditions, relationships and needs to be involved in a participatory approach. In particular, we have analyzed their awareness of the community point of view concerning the impact of the polluting industrial complex on the environment, health, economic conditions, and citizen's relationships. By comparing their answers in the first and the second interviews, it emerges that most of the respondents strengthened their opinion on the negative impact of the industrial complex on the community health and the environment, while confirming its positive impact on the economic conditions and the citizens' relationships in the first period after the plant opening. Moreover, the respondents recognized a growing conflict between population subgroups belonging to different occupational sectors as well as between old-young people due to a generational discontinuity about the perspective of developing a monofunctional community. They also pointed out the conflict between the workers of the industrial complex and other citizens concerning the environmental and health impacts. They were also aware of the low trust of citizens in local institutions, mostly due to the historical poor exchanges and the failure of previous attempts to disseminate information.

The analysis of the interviews also pointed out the information needs and expectations from the epidemiological study of the municipal Authorities. During the first round of interviews, all the respondents expressed their interest in being informed on the cancer incidence affecting the community as well as on the evidence of causal relationships between the industrial pollution and the health-related effects. In the second round of interviews, all respondents expressed satisfaction with the results of the study in terms of providing evidence-based information not relying only on self-perceptions. They also agreed that the results allow them to take informed decisions in planning interventions. They also identified three key areas for recommended actions based on the study results: continuing the remediation activities; implementing environmental monitoring also considering possible new activities developed within the industrial complex; implementing cancer screening campaign and informing general practitioners on the epidemiological profile of the population to make them aware of specific risks.

A further important aspect concerned the increasing awareness of the respondents from the local government of the need to communicate with the community the results of the epidemiological study as well as contextualized environmental health issues. Furthermore, in the second interview, the respondents stressed the willingness to promote environmental health literacy initiatives for the young generations in Porto Torres.

The effective engagement of the local governmental Authorities during the whole study period promoted their motivated and proactive participation in co-organizing a local public event to communicate the epidemiological study results. Moreover, by participating in person to the final communication event, they expressed their accountability to the community coherently with their role of decision-makers, corroborating the importance of adopting a participative approach to communication.

The communication of the study findings to the Porto Torres community, including local environmental associations and citizens, was performed during the final public event, attended both in-person and remotely (i.e., online). We, researchers from the ISS, co-organized the event with the local governmental Authorities and with the inter-institutional working group. The active participation of representatives of the local institutions, social actors, and citizens, each one with its own role and responsibility, corroborates the effectiveness of the communication in addressing delicate and sensitive topics such as the implementation of recommendations resulting from the epidemiological study and the consequent actions for prevention and environmental remediation.

The information flow and the contents of the communication material deserved special attention.

We published a section dedicated to the study namely “Health and Environment in Porto Torres” (Salute e Ambiente a Porto Torres in the institutional websites https://www.sardegnasalute.it/index.php?xsl=316&s=9&v=9&c=94516&na=1&n=10), where all the outreach material was progressively made available and freely accessible. Outreach materials consisted of:

• Tailored documents in lay language to share with non-expert interlocutors the study findings through texts (poster information and web texts) and informative graphic representations such as the digital conceptual map of the study highlighting the links between the environmental and health issues characterizing the study and the glossary of the most relevant scientific terms used by the study;

• A technical report for local and regional health and environmental technicians containing the adopted methodologies of the environmental, health, and communication components of the study as well as the study results (Pasetto et al., 2022);

• Abooklet in lay language for sharing with the Porto Torres community the most relevant study findings using a correct and simplified language (Istituto Superiore di Sanità, 2022). This booklet is publicly available also at the ISS official website at: https://www.iss.it/documents/20126/0/SaluteAmbiente_PORTO_TORRES.pdf/63d57379-d94c-76a1-f633-168d31554fac?t=1655293653209.

Following the adopted methodology, we assessed the impact of communication activities in Porto Torres through qualitative and quantitative indicators as described in the following.

i) Level of engagement of local and regional health and environmental Authorities in communication (poor, medium, high). Their engagement level resulted to be high because of the effective collaborations with the inter-institutional communication-working group. They participated and shared responsibilities in selecting information and the most relevant results of the study to be shared with the whole community through outreach and dissemination initiatives. Their active participation in the final public event to communicate the study findings further corroborated their full engagement.

ii) Awareness of the municipal Authorities on the community point of view about the impacts of the industrial complex and the communication needs. The analysis of the information collected during the two-rounds interviews demonstrated a progressive improvement of their awareness of the community concerns on the local environment and health problems, of the concerns and conflicts expressed by the diverse occupational sectors and old-young generations of the community. The local government representatives also expressed the need to foster environmental health communication initiatives relying on a participative approach.

iii) Number, contents, and tone of voice of the articles published on local and regional Media before and after the communication of the study results. Information concerning the event was published on the Porto Torres institutional website (https://www.comune.porto-torres.ss.it/it/novita/news/Pubblicati-i-risultati-dello-studio-epidemiologico-del-profilo-di-salute-della-popolazione-residente-nel-Comune-di-Porto-Torres/) 1 month before the date as well as subsequently on the regional and local institutional social media (Facebook). We monitored the publication of articles in journals, websites and social media addressing the study findings in the months before and after the public communication event. We counted a total of 24 articles, 13 of which before (four in regional and local journals, five in local websites, and four in social media) and 11 after the communication of the study results (five in regional and local journals, four in local websites, and two in social media). Moreover, we assessed the contents of the articles in terms of the correctness and faithfulness of the study aims and results. We found non-alarming information in most of the articles. They effectively focused on the key messages emerging from the study. They reported the actual aims of the study, and the articles published after the communication of the study results reported the sentences taken from the booklet presented during the public event and published on the regional and local institutional websites.



4 Discussion

The strategic decision to establish the inter-institutional and multidisciplinary working group, to share and plan the communication initiatives related to the epidemiological study and assess the implications for environmental and public health in Porto Torres, turned out to be particularly relevant. The engagement of experts from the health communication offices of the Sardinia Region in the communication-working group allowed us to better implementing the communication initiatives taking into account local information and knowledge of the Porto Torres socio-institutional context. This made it possible to identify the local institutional and social actors to be involved, the socio-cultural attitude and behaviors of the community to be included in public events; the level of the citizens' trust in the local institutions, the socioeconomic housing distribution of Porto Torres.

The design and implementation of a contextualized communication plan is a peculiar characteristic of an epidemiological study focused on a specific community (Pasetto et al., 2022). Indeed, Porto Torres municipality is the urban nucleus adjacent to the industrial complex (including the petrochemical, a thermoelectric power plant and the port area) within a larger contaminated site also including, for administrative reasons, the town of Sassari (about 130,000 inhabitants with the urban area located about 20 km away from the industrial complex). Our community-based epidemiological study included, for the first time, only the population of Porto Torres (about 22.000 inhabitants) identified as the main target community affected by industrial contamination and subject to epidemiological assessment. This approach has strongly motivated the involved local environmental and health experts to directly participating in the public communication initiatives, and also answering to the information needs of the community through a participative approach.

Moreover, the multidisciplinary and inter-institutional working group ensured the creation of a collaborative framework and fostered the establishment of trust relationships among the local environmental and health institutional actors, which is vital to implement tailored communication strategies and tools (Leach et al., 2022). This also facilitated the engagement of, and the interactions with the local governmental Authorities. We planned the engagement of local governmental Authorities since the beginning of the study. We experienced a change of the local Government because of political elections in Porto Torres. For this reason, we interacted with two different mayors and municipal Councils. The adoption of a transparent information flow concerning the purposes and findings of the study allowed us to interact with both Councils recognizing their role of decision-makers for health prevention initiatives. We built and strengthened trust relationships with them during the study period including the first round of interviews, the co-organization of the final communication event, the communication with the community, and the subsequent interactions for the second round of interviews for impact assessment. The involvement of local stakeholders, such as governmental Authorities and environmental and health institutional actors in the implementation of the communication plan, resulted to be essential to fostering community social capacity in a contextualized process. Thanks to this approach, new shared evidence-based knowledge, placed-based experiences, cultural and social relationships, and motivations (Tufte and Mefalopulos, 2009; Ramirez-Andreotta et al., 2016) converged in the informed participation in decision-making.

The establishment and the progressive improvement of interactions with representatives of a local environmental association, who have been asking for a dedicated epidemiological study on the Porto Torres residents for many years, allowed a transparent information flow about the purposes and the outcomes of the epidemiological study. Access to the study findings was guaranteed through both direct interactions with the involved researchers and the materials made available through the institutional websites. Tailored messages conveyed through simplified languages to explain the new and complex evidence-based information, including limitations and scientific uncertainties of the epidemiological study, allowed us to interact with the local association on the study results and related recommendations. Indeed, outside the scientific community, the communication of the uncertainties affecting the epidemiological results is usually more difficult for those elements of risk that inexperienced stakeholders poorly understand (Kasperson et al., 2022). These continued interactions among relevant stakeholders also facilitated the promotion of their proactive role for developing, likely for the first time, a shared reasoning about the issue of environmental justice (Raphael, 2019).

Furthermore, local media used the most important messages from the epidemiological study, freely accessible through the local institutional websites, for their own communications aimed at describing the resulting environmental health profile of Porto Torres residents. These contributions actually resulted in effective dissemination to the community, avoiding alarming messages. They also highlighted the transparent approach adopted in communicating the aims and results of the epidemiological study to the whole community.

The creation of this collaborative framework for sharing communication strategies and initiatives fostered the establishment of trust relationships among the local governmental Authorities, environmental and health institutional actors as well as the effective engagement of social actors.

Undoubtedly the interest and active participation of experts from the National Institute of Health (ISS) in the design and implementation of the epidemiological study and the related communication plan has contributed to strengthening the trust of local community in public institutions, favoring the establishment of constructive interactions.

This allowed us to set up those participatory processes necessary for the communication (Tufte and Mefalopulos, 2009) and the promotion of an effective mitigation of environment and health risks. Contextualized participative processes contribute to enabling management of the environmental and health risks as well as remediation of the local contaminated site toward the selection of the future site functions/uses (World Health Organization Regional Office for Europe, 2021b), including changing the monofunctional feature of a town and the related socio-economic development of the community. In such a context, procedural environmental justice is promoted where the community and all sub-groups are involved in the early stages of the planning process since they can be engaged in authentic discussions, rather than just being passively informed about decisions already taken. Procedural environmental justice embeds the promotion of an inclusive participation and a fair distribution of power in environmental decision-making (Bell and Carrick, 2018). Conversely, misrecognition of these communities and their marginalization in decision-making processes regarding the use of their lands and/or redevelopment of the contaminated site represent a frequently documented mechanism behind the generation and maintenance of environmental injustices (Pasetto et al., 2019). Indeed, the misrecognition and marginalization of the affected communities can also occur in interventions improving their living conditions such as cleaning-up interventions reducing degradation of their territories and in interventions to reduce exposure to pollutants and the related impact on their health (Pasetto and Iavarone, 2020). Mechanisms of exclusion and marginalization also drive “environmental assimilation” (Tsuji, 2021). The concept of environmental assimilation was recently introduced to define the phenomenon of a progressive exclusion of cultural activities (and loss of identities) of indigenous communities by introducing changes in the living environment to an extent where it can no longer support them. The same mechanism may progressively erode the cultural resources of local communities in monotowns, stimulating not only environmental injustice but also affecting one of the pillars of Sustainability (culture21: https://www.agenda21culture.net/home; Sabatini, 2019). Communities living in monotowns often have their own identities strictly connected with the contamination and require interventions apt to open a view to a future without contamination (Pasetto and Innocenti Malini, 2022). Difficulties in putting in practice participatory processes in environmental decision-making widely persist because of power disparities and mistrust between those with access to information and those without (Enghel, 2014; Carrick et al., 2022). This raises the urgency to address and implement the active engagement of affected communities' institutional and social actors starting from a full transparency to mitigate the effects of unequal power relations (Carrick et al., 2022). Procedural environmental justice is understood as institutional processes that determine access to information, participation, decision-making and justice representing a precondition to effectively address distributive injustice (Walker, 2012).

The implementation of contextualized communication plans as described in this paper for the community of Porto Torres, contributes to the adoption of both formal procedures and substantial recognition of the role of the local institutional and social actors and their rights to be involved as stakeholders in the negotiation of the interests at stake. Participated communication plans strengthen the community's social capacity enabling the awareness of the local institutional and social actors in sharing and using the new knowledge derived from the studies. This also contribute to fostering social networking, accountability, and trust relationships between citizens and institutions (Pasetto and Marsili, 2023). Indeed, these networks are a structural component of the linking social capital contributing to redistributing power among stakeholders (Solar and Irwin, 2010). This approach contributes to the local integration of environmental justice and sustainability, as advocated by scholars for promoting more just and equitable outcomes in decision-making processes and sustainability planning (Clark and Miles, 2021).

Environmental, social and health problems related to long-lasting contamination often affecting monotowns have to be addressed through multisectoral sustainable redeveloping actions, starting from cleaning up environmental pollution. Depending on the new function of the remediated site, the urban redevelopment projects can create new green spaces, sustainable jobs and improve the health, wellbeing and quality of life in the surrounding, often marginalized and vulnerable, communities (World Health Organization Regional Office for Europe, 2021a). The issue of human health in industrially contaminated areas is therefore properly addressed within a strong sustainability perspective capable of considering the evidence on health effects and impacts together with the broader context of environmental and ecosystem health as well as the social and occupational environment (Martuzzi and Matic, 2016).

In this perspective, new scientific evidence on effective remediation measures and redevelopment actions should be used to support local practitioners, as well as the engagement of stakeholders has to progress from the initial information and consult stages to an active collaborative work (Cundy et al., 2013). A transparent communication process showing the benefits of remediation and/or redevelopment for the community and enabling public participation to influence decision-making is a key component of engagement processes. To this goal, the technical and methodological competencies of local public authorities to manage public participation processes have to be improved (World Health Organization Regional Office for Europe, 2021b).



5 Conclusions

In this paper, we have discussed the implementation of a structured communication plan associated with the epidemiological study of a poorly involved community living in the contaminated site of Porto Torres. The adopted methodological approach and communication strategy resulted in effective and successful engagement of local institutional and social actors in the design and execution of targeted communication activities. The impact of communication and the level of engagement of local institutional and social actors (namely, the governmental authorities, health and environmental authorities, environmental associations, and media) have been assessed, corroborating the effectiveness of the adopted strategy and methodology. The experience gained in the communication of the Porto Torres epidemiological study with the different local stakeholders highlights the importance of including the communication plan as a key element of the study.

Based on the lessons learned in this community-focused experience in Italy, we were able to identify some key features for a suitable environmental public health communication that should be addressed to foster social capacity in poorly involved communities living in industrial contaminated sites. To share our experience and lessons learned with other studies in contaminated sites, we suggest as a recommendation or a good practice the hierarchical four-step communication procedure proposed in this study. Table 1 summarizes for each step the outcomes of the communication of the epidemiological study in Porto Torres in terms of strengths, weaknesses, actions to tackle local challenges, and implications for the community social capacity and procedural environmental justice at local level. Strengths and the weaknesses identified for each step undertaken to implement the communication plan, though refer to the Porto Torres study, are representative for other areas with poorly involved communities. The actions to tackle local challenges can be considered as either strategic actions to secure strengths or mitigation actions to overcome weaknesses. These strategic actions are also proposed to ensure the improvement of community social capacity and the promotion of procedural environmental justice.


TABLE 1 Key actions for a suitable environmental public health communication with poorly involved communities living in industrial contaminated sites. Hierarchical four-step communication procedure is analyzed in terms of strengths, weaknesses, actions to tackle local challenges and implications for the community social capacity and environmental procedural justice.

[image: Table 1]

The adopted approach for environmental public health communication in Porto Torres allowed us to establish a participatory process, nested in an epidemiological study, to address the issues of procedural environmental justice. This approach is suitable to be applied and consolidated by researchers and practitioners in other similar industrial contaminated areas to engage stakeholders and foster social capacity in communities scarcely involved in the decision-making process.
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