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ABSTRACT

Introduction: This research is situated within the study of risk communication in the
fourth wave of digital communication. Radon is a carcinogen; over the past decades, it has
been recognized as the primary cause of lung cancer among non-smokers. The primary
objective is to understand and define citizens' perceptions of radon gas and its risks.
Methods: We performed a case study of a highly affected community. The methodology
used encompasses literature review and survey (n=185). Results: Although the main
characteristics as a chemical element are known, almost a quarter of the respondents
have incorrect perceptions about gas. In terms of knowledge of political and legislative
action, the results point to gaps in respondents' knowledge. Respondents are mainly
informed through digital media; however, slightly more than half responded that they had
not received information about radon from any source. Discussion: The findings refine
results obtained in other regions and indicate that the public is scarcely aware about
radon, the media hardly cover it, and despite the perception of a health risk, it is seen as a
distant societal risk, a factor that potentially prevents people from taking preventative
action. Conclusion: Radon is little known by the public and has a scant presence in
traditional and digital media, although news and communication are needed to raise
awareness.
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1. INTRODUCTION

This research represents a preliminary exploration into the perception of a specific risk
in Spain, that is, radon gas, and examines the public's understanding and risk perception
of this issue.

Radon is a carcinogenic gas acknowledged by the World Health Organization’s
International Agency for Research on Cancer since 1988. Over the past decades, it has
been recognized as the primary cause of lung cancer among non-smokers (Neri et al.,
2018). In many countries, radon is the second-leading cause of lung cancer after tobacco.
Its significance lies in the fact that it is a risk that persists over time with serious
consequences. It is estimated that the proportion of lung cancer cases associated with
radon varies between 3% and 14% depending on the average radon concentration in a
country and the calculation method employed. The primary source of public exposure to
ionizing radiation is natural radon and its decay products. Buildings built in areas of
bedrock or uranium-rich soils can develop high concentrations of indoor radon, posing a
significant health threat (Ryan & Muller, 2015).

However, despite the risk's relevance and severity, its presence in the media is scant and
the public is generally unaware of it. The scientific literature underscores the necessity of
promoting risk communication initiatives preliminarily analyzing the perception and
understanding of the target population. Accordingly, this study aims to analyze how
different groups of people perceive this risk in a case study in one of Spain’s most affected
autonomous communities, Galicia. This article is situated within this context, aiming to
understand and explain the knowledge of the community involved in a building affected
by radon gas years ago.

1.1. Risk communication and perception

Risk communication is a key factor in prevention and guiding individual behavior in
response to risks. Interest in risk communication has been consistent in recent years,
showing steady growth since 2013 (and earlier with a peak in 2009), but saw a marked
increase with the COVID-19 pandemic. This trend is reflected in the Web of Science
database, where 46.7% of the research on the subject has been published between 2019
and the present. The literature emphasizes the need for prior analysis of citizens'
knowledge and perceptions to achieve effective communication actions that modify
attitudes and behaviors. In order to provide the necessary information for people to make
well-informed decisions, risk communication must adapt to the perceptions and needs of
the message’s receivers (de Vries et al,, 2021). The importance of understanding what
people already know and believe about risks, how people feel about these risks, what
information people want to know, and which knowledge, beliefs, and feelings most
influence decisions, is highlighted. More than three decades ago, an empirical study
investigated the functional relationships between five sets of variables involved in the
amplification process: physical consequences, the amount of press coverage, laypeople's
individual perceptions, public responses, and socioeconomic and political repercussions.

Revista de Ciencias de la Comunicacién e Informacién. Vol. 30, 1-15 2



Communication and risk perception: A case study on radon gas

Research discovered that perceptions and social responses are more strongly linked to
risk exposure than to its magnitude (Renn et al., 1992).

Riskis understood as the possibility that human actions or events may have consequences
that harm aspects valued by people (Rasmussen & Ihlen, 2017), and it is described in
terms of the probability of loss occurrence (Stern et al., 1996). However, the concept of
risk must include psychological, social, institutional, and cultural factors, thereby opening
the door to the social amplification or concealment of risk depending on the actions taken
by certain actors. Risk perception can be defined as people's beliefs, attitudes, judgments,
and feelings, as well as broader social or cultural values and dispositions people adopt
towards hazards and their benefits (Hevey, 2017). These attitudes are not objective but
are influenced by communication and social interaction.

This approach explicitly highlights the inherent multidimensional (cognitive and
emotional responses) and context-specific (for example, community values, cultural
norms, and behaviors) aspects of risk perception, which is why the analysis of a case study
involving all the affected individuals was deemed of particular value.

1.2. Research onradon gas

In recent years, research on radon gas has focused on mapping the distribution of radon
and establishing its public health significance, which is of utmost importance for this
study.

Scientific studies in recent years have focused on substantial efforts to map radon
potential and investigate the most effective methods for reducing radon levels in different
buildings. The creation of radon maps in Spain, which provide a solid foundation for
research, offer information about the possible link between chronic indoor radon
exposure and increased mortality from lung, stomach, and brain cancers (Lépez-Abente
et al, 2018), specifically when this exposure occurs indoors (Lorenzo-Gonzalez et al,
2017; Suess, 1994). Nationally, the role of the Nuclear Safety Council in promoting the
Radon Potential Map of Spain (Consejo de Seguridad Nuclear, 2017), which includes
12,000 measurements from across the Spanish territory and forms the basis for municipal
zoning and the establishment of priority action areas, should be highlighted. In Galicia,
there is also a radon map made by the Radon Laboratory of Galicia, University of Santiago
de Compostela.

From a communication perspective, Perko and Turcanu (2020) recently conducted a
study on websites that provide radon information, and the results underscored the need
for local and national authorities to invest in more attractive web spaces and to evaluate
their impact. Earlier, Lofstedt (2019) had already carried out a case study in Sweden
concluding that radon pollution will continue to cause radon-induced lung cancer in about
500 Swedish citizens per year until new measures are taken, linking communication
campaigns to risk reduction.

Regarding perception, the study by Neri et al. (2018) stands out, emphasizing that radon
exposure is the second risk factor for lung cancer among smokers and the first among
non-smokers. The authors also pointed out that radon concentrated at the lowest levels
of houses and buildings can be reduced, thus decreasing the risk of lung cancer. The goal
of this study was to measure radon knowledge among various populations to inform
radon-related cancer control practices and activities. This work provides useful
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information for cancer control activities, including that education is positively associated
with home radon testing.

Similarly, Cronin et al. (2020) stress that risk communication is a critical component of
radiation protection and public understanding of risks and benefits, while also
emphasizing that it is the second leading cause of lung cancer in the United States.
Individual and community understanding of the risks of exposure to radiation sources
such as radon depends on communication that informs and stimulates conscious and
responsible action. This study demonstrates the need for radon risk communication
strategies specific to each population and culture.

Within the importance of communication and dissemination of information about radon,
some studies have pointed to the media’s central role in this endeavor by demonstrating
the significance of media coverage in The New York Times in establishing global
environmental risks (Mazur, 2006). However, research highlights superficial coverage
(Friedman et al., 1987) due to three factors: (1) the event-oriented nature of articles, (2)
the limited number of sources cited in scientific news, and (3) the lack of scientific training
among local reporters and editors. Understanding not only the media agenda but also the
perception of citizens (Barazza et al, 2017) is essential for effective radon
communication, and scientists should make an effort to communicate and disseminate
this information (Bennett et al., 2001). Innovative proposals have been made along this
line, such as in Canada, where social media, workshops, webinars, public forums, poster
contests, radon distribution maps, public consultations, fairs and conferences, and
associations have been implemented between different governmental bodies and non-
governmental organizations. There have also been recent innovations in apps and
geological maps in the United States (Chiavacci et al., 2020; Kim et al., 2020).

However, the radon literature insists, as we have indicated in general risk communication,
on communicators having prior knowledge of the public’s risk perception before planning
any action (Mora-Rodriguez & Melero-Lopez, 2021).

Specifically on radon gas, Davydov et al. (2021) conducted an Internet survey in the fall
of 2020 in the Russian Federation to understand the attitudes of citizens towards their
health and radon as a possible health risk factor. The survey revealed that in the Russian
Federation people were relatively uninformed about radon. Only 31.7% of respondents
said they were more or less informed about radon, and the main source of information
was health personnel. Similar results were obtained by Khan and Chreim (2019) in a
study on radon gas in which only 32% of residents expressed concern, 12% tested their
homes, and 3% mitigated radon levels in their homes located in a high-risk area in Canada.

In the workplace, Esan et al. (2020) also point out that the severity and long-term health
effects of radon exposure are often underestimated due to inaccurate perceptions of
radon risk, and they analyze the perception of radon risk and barriers to testing
residential radon levels among the faculty of Obafemi Awolowo University. The study
revealed that awareness of radon was low (46%), while 61% of respondents had poor
knowledge. Only one-fifth (19.5%) of the respondents perceived a high radon risk, and
70% did not know what measures to take to detect radon in their homes. In general,
despite their high level of education, knowledge/awareness about the health risks of
radon is low among the faculty members of Obafemi Awolowo University; moreover, lack
of knowledge about supplies for home testing is a significant barrier to residential testing.
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With this conceptual and heuristic framework, we address the study of a specific risk:
radon gas. Its importance lies in the fact that this risk has persisted over time, with serious
health effects demonstrated for nearly 40 years, and little knowledge in public opinion
despite the severity of the risk (Khan & Chreim, 2019). Currently, studies receive strong
institutional and regulatory support. The World Health Organization and the EU indicate
the importance of communicating about radon.

2. OBJECTIVES

This research aims to understand the reality of a community with a unique radon gas
impact from a communication perspective. To achieve this, we formulated the following
objectives:

e 01. Determine the degree of knowledge about radon gas, related events and
intervening political and legislative actions.

e 02.Identify the origin of knowledge about radon gas in this population.

e 03.Identify the impact of communication on radon gas in this population.

e 04. Investigate the risk perception of radon gas in an affected community.

3. METHODS

The study is based on a survey at the Faculty of Communication Sciences, University of
Santiago de Compostela, between January 24 and April 2, 2022. This time frame does not
respond to any specific criteria but was intended as the survey execution period for this
project. A questionnaire was provided on paper and through Microsoft Forms to the
residents of this population center (N=758), including students, teaching and research
staff (TR), and administrative and service personnel (ASP). After a pilot test of the
questionnaire with about ten people, the final questionnaire consisted of thirty questions
organized into seven blocks: (1) knowledge about radon and related events; (2)
knowledge of political and legislative action; (3) origin of radon knowledge; (4)
communication actions; (5) perception and measures in the face of personal and social
risk. The whole universe was contacted and had the opportunity to respond, however the
participation was voluntary, so we obtained a self-selection sampling with a response rate
of 24.4% (n=185).

The sample consisted of 160 students, eight TR members, and 17 ASP members. 70.3%
identified as female; 28.6% as male; and 1.1% as non-binary. The respondents ranged
from 18 to 65 years of age, with an average age of 24.1. Given the characteristics of this
population center, the vast majority of participants (82.7%) had been there for four years
or less. Nonetheless, 8.1% had been there for over ten years. 91.4% are of Galician origin,
so their family home is located in an area likely to be affected by radon concentration.
These features make the sample a group of particular interest for analyzing their
perception of radon gas.
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4. RESULTS
4.1.Knowledge about radon gas, related events, and political and legislative actions

Following objective 01, the first point to analyze is knowledge about radon gas, which
among the respondents was medium-high. The fundamental characteristics of this
chemical element (Figure 1) are known: it is a gas, invisible to the naked eye and odorless.
Nonetheless, regarding this lattermost descriptor, more than half of the respondents did
not know it was odorless. Two out of three identified radon as a chemical element
naturally found in soils, water and rocks as a result of the radioactive decay of other
chemical elements. However, the remaining 22.4% have incorrect perceptions about the
gas, e.g. that it is a pollutant resulting from industrial processes or that it is related to
nuclear energy.

Figure 1. Main characteristics of radon gas and level of knowledge.

Radon is a gas Radon is invisible Radon is odorless
70,8%
89,7%

=Yes = No =Yes = No =Yes = No
Source: prepared by the authors.

More than two thirds (69.2%) understood that radon can be found in the soil, but there
are more doubts about whether it can be in the open air or in the water: a third believe
that it can be found in the open air, contrary to the main mitigation measure, which is the
ventilation of closed spaces, and 20.0% believe that it cannot be found in the water,
despite the fact that it can be found in the groundwater of affected soils.

Regarding the sources of radon in the home or workplace, respondents identified building
materials (49.2%) and uranium present in the ground (45.9%) as the main sources.
However, more than a quarter (27.2%) admitted that they did not know the sources of
emission of this noble gas.

The main risk associated with exposure to radon gas (Figure 2) is lung cancer, and this is
recognized by the respondents (74.1%). Almost six out of ten stated they knew that it is
the second leading cause of this cancer behind smoking. On the other hand, there are
doubts about the use of radon in medicine, as one in four mistakenly believe that this gas
is essential for performing X-rays and medical treatments.

To remedy high concentrations of radon gas, it is essential to know the measures that
anyone can take. Only 32.4% know that radon levels can be reduced by ventilating.
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Figure 2. Main risk and solution of radon gas and level of knowledge.

Radon exposure causes Radon is the 2nd leading Radon levels can be
lung cancer cause of lung cancer after reduced by ventilating
tobacco
J
=“Yes = No =“Yes = No =“Yes = No

Source: prepared by the authors.

Secondly, significant ignorance of radon-related events is evident. 55.1% knew that a
study discovered high concentrations of radon in Galician high schools, but barely a third
knew that the European Union filed a case against Spain for not approving radon
regulations or that in 2019 high concentrations were detected in the Sierra of Madrid. In
this case, proximity to the first event led to greater levels of awareness. Lastly, only 3.2%
indicated that they had heard of European Radon Day, with only four people correctly
pinning it to November 7th.

As for knowledge about political and legislative action (01), the results point to gaps in
the respondents’ knowledge. 16.2% stated that there are regulations or guidelines on
radon in homes at the state or regional level, while 75.1% admitted they did not know and
8.6% incorrectly responded that they do not exist. Regarding the obligation to measure
radon in newly built homes, 87.6% did not know or answered incorrectly that there is no
such regulation. Regarding the existence of norms or guidelines for the mitigation and
prevention of radon in Spain, 71.4% admitted they did not know and 24.3% stated they
exist.

4.2. Source of knowledge about radon

According to objective 02, the respondents primarily source their information through
digital media outlets, including Twitter, Instagram, television, instant messaging apps,
and YouTube (Table 1). They indicated having received information about radon
predominantly through digital media, television and print media. Specifically, La Voz de
Galicia and El Pais stood out among a list of 19 news media recalled by a quarter of the
participants.
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Table 1. Channels from which respondents had received information in the past week and
from which they had received information about radon at some point in time.

Source of info during Info about radon at some
Channel S
last week (%) point in time (%)
Digital media 70.3 314
Instant messaging 42.7 3.8
None 23.2 53.0
NS/NC 0.5 0.0
Podcast 1.1 0.5
Written press 28.1 16.2
Radio 21.6 49
Facebook 7.6 1.6
. . Instagram 48.1 4.3
Social media -
TikTok 23.8 0.5
Twitter 52.4 9.7
Television 47.6 17.3
Twitch 10.3 0.0
YouTube 30.8 1.1
Oth i
. ers (famllly and 27 cg
friends, email, RSS)

Source: prepared by the authors.

Nevertheless, the most striking data point is that 53.0% responded that they had received
no information about radon from any source. Only 14.1% remembered the source of the
information: the government (6 responses), university (5), an NGO (4), scientific studies
and institutions (4), media outlets (2), a political party (2), and unions, an expert or the
public administration (1). 7.0% of those surveyed claimed to be aware of studies about
radon, and among the answers, reports and projects from the Galician Radon Laboratory
stand out.

Regarding the university itself, respondents showed widespread ignorance of its radon
levels, and 76.7% indicated they have not received information about it (scoring 1 or 2 on
a scale from 1-7; M=1.94).

4.3. Communication actions on radon

Responding to objective 03, one in four participants recognized that there have been
specific risk communication activities about radon in Spain (23.2%). However, they also
indicated that they have received scant information about radon. Nearly half (47.0%)
stated they were informed by the media; 34.6% by friends and family; university, the
workplace, schools and the government round out the bottom of the list with much lower
figures (Table 2).
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Table 2. Institutions that provide information about radon.

Institution %
News media 47.0
Friends and family 34.6
University 16.8
Place of work 8.1
School 7.0
Government 6.5

Source: prepared by the authors.

The survey results on materials used to communicate radon risks are similar: only
informational talks and news from media outlets received 10 responses, while
informative brochures, posters, social networks, university communications and videos
were each mentioned between two and four times. As such, respondents considered the
best channels, places and materials for this type of communication to be media outlets
(91.8%), social networks (87.4%), informational talks (46.7%), videos (33.0%), posters
(28.0%), a website (24.2%), and brochures (17.0%).

4.4 Personal and social risk perception and protection

Regarding objective 04, about the perception of personal and social risk (Figure 3),
respondents are moderately concerned about radon, with 9.2% expressing strong
concern (responding to 6 or 7 in a scale 1-7), although more than four out of five (83.8%)
have at least some awareness of the risk. It is primarily perceived as a risk to public health,
but also to the environment and, to a lesser extent, to the economy.

Figure 3. Risk perception on radon gas (scale 1-7).

7

6

5

4

5,69

3 4,6

2 3,48

1

General concern about A risk for public health Arisk for the A risk for the economy
radon environment

Source: prepared by the authors.

13.5% had some experience related to exposure to radon gas or know someone who has.
However, this community sees it as unlikely that their friends or family could be affected
by radon in the near future (M=2.91), and only 4.3% indicated that the chances are high
or very high.

In general terms, the surveyed population indicated that the incidence of radon in Galicia
is at an intermediate level, with 26.5% classifying it as high or very high. More than half
of the participants do not have a clear idea about the impact on people and housing at the
Galician and Spanish level, and only 28.1% knew that Galicia is the autonomous
community with the most municipalities affected by high concentrations of radon.
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As for personal actions to address radon problems (Figure 4), respondents mentioned
building ventilation, sub-slab ventilation, mechanical evacuation systems in basements,
preventing leaks from underground rooms to the living quarters, and sealing floors and
walls. Nevertheless, nearly eighty percent (77.3%) of participants believed that a radon
problem would be expensive to solve. They stated that they do not know how to perform
the radon detection test (94.6%), nor where to buy the test kit (94.6%), but that they
considered the tests reliable (85.4%). Almost one third (30.8%) mentioned not having
enough time to perform the test. Moreover, 87.0% stated that if they conducted the test,
they wouldn't know how to find an experienced professional to deal with the problem
(87.0%).

Figure 4. Actions implemented against radon concentration.
50,0%
40,0%
30,0%
20,0%

10,0%

Building ventilation ~ Sub-slab ventilation Sealing floorsand ~ Preventing leaks from Mechanical ventilation
walls underground rooms in basements

0,0%

Source: prepared by the authors.
5. DISCUSSION AND CONCLUSIONS

The study was based on a community that is assumed to be more concerned than the
general population, since it is a place where occupational exposure to radon has been
identified. Based on this condition, which gives a special significance to the study, since it
is a phenomenon that has hardly been analyzed from the perspective of communication
and risk perception, we find a community that is relatively well informed about radon gas
and its risks, with less knowledge about political and legislative actions (01). The level of
knowledge about radon gas and its health risks detected by our survey is slightly higher
than those detected by previous studies by Davydov et al. (2021) and Khan and Chreim
(2019). We can describe this as expert knowledge, that is, aspects of radon that typically
coincide with the narratives and sources mostly used in the media.

Through this awareness, the perception of a health risk arises, but it is predominantly a
social risk that implies knowledge of the risk and its consequences, a high level in the
autonomous community (specifically with greater awareness of radon in the workplace),
and a low perception of the possibility of being affected by the risk in the short or medium
term.
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As we said, this is an affected community, so it is particularly interesting to know the
source of this knowledge (02). We find that, in general, they identify having received little
information through the different channels, with 53.0% saying that they have never
received information on radon. When asked about the case that affects them, this
population shows a considerable lack of knowledge about the detection of radon
concentrations in the building. This analysis shows that it is essential to generate internal
communication actions within the framework of occupational health.

Inquiring about communication actions on radon (03), we again identified a weakness.
The main channels in which they identify specific actions are the media and the family
environment, with only 6.5% identifying the government as an institution providing
information on radon. However, our searches made it possible to locate available
materials on this problem, but they may not be sufficient and may require more intense
activities in priority action areas, such as the region in which this entity is located.

Finally, risk perception (04) is key to achieving a behavioral change with regard to radon.
This population shows moderate concern about radon (around 3.5 out of 7), although the
risk to health is more clearly identified. The other key factor in getting action to be taken
is knowledge about possible solutions and, in this regard, three out of four believe that
the measures are costly and only 5.4% say they know how to perform a radon test.

Also noteworthy among the results obtained was the predominance of the Internet for
receiving information, and no significant differences were detected in any of the items
based on respondents’ personal or work characteristics. Therefore, this case study allows
for the following inferences:

e Radon is little known by the public in general —although this community has a
medium-high level of knowledge— and has a scant presence in traditional and
digital media. Therefore, the public is largely unaware of up-to-date information
on prevention and impact.

e The public perceives the risk posed by radon as social and distant, therefore
lowering the likelihood that people will take action to prevent radon.

e The perception of risk is linked to health more than to labor or regulatory issues
or to expert or scientific knowledge.

e News and communication are required to increase awareness.

This study maps initial trends in the perception of the risk posed by radon, which is
essential for good protection (Cronin, 2020; de Vries et al., 2021). This case study aimed
to analyze the perception of risk among different sectors of an affected community,
specifically at the workplace, which previous literature has scarcely analyzed. It also
highlights the need to carry out studies on communication and risk perception of
occupational radon exposure, since we spend a lot of time in work and study centers,
which makes exposure to this gas a serious health issue. The limitations of this study are
those of the survey as a research method and self-selecting sampling. Although the study
of a specific place allows for a deeper understanding, the research conditions limit
extrapolation of the results.

Revista de Ciencias de la Comunicacién e Informacién. Vol. 30, 1-15 11



Garcia-Orosa, Berta; Vazquez-Herrero, Jorge & Lopez-Garcia, Xosé

6. REFERENCES

Barazza, F., Murith, C., Palacios, M., Gfeller, W., & Christen, E. (2017). A national survey on
radon remediation in Switzerland. Journal of Radiological Protection, 38(1), 25.
https://doi.org/10.1088/1361-6498/aa979a

Bennett, P., Calman, K., Curtis, S., & Fischbacher-Smith, D. (2001). Risk Communication and
Public Health (2nd ed.). Oxford University Press.
https://doi.org/10.1093 /acprof:0s0/9780199562848.001.0001

Chiavacci, S.J., Shapiro, C. D., Pindillj, E. ]., Casey, C. F., Rayens, M. K., Wiggins, A. T., Andrews
Jr., W. M,, & Hahn, E. ]J. (2020). Economic valuation of health benefits from using
geologic data to communicate radon risk potential. Environmental Health, 19(1), 36.
https://doi.org/10.1186/s12940-020-00589-8

Consejo de Seguridad Nuclear (2017). Cartografia del potencial de radén en Espana.
https://bitly/4n0lhH]

Cronin, C.,, Trush, M., Bellamy, W., Russell, ]., & Locke, P. (2020). An examination of radon
awareness, risk communication, and radon risk reduction in a Hispanic
community. International  Journal of Radiation Biology, 96(6), 803-813.
https://doi.org/10.1080/09553002.2020.1730013

Davydov, A. A, Biblin, A. M., & Kononenko, D. V. (2021). Radon risk communication issues:
Results of the all-Russian public opinion survey. Health Risk Analysis, 3, 29-41.
https://doi.org/10.21668/health.risk/2021.3.03.eng

de Vries, M., Claassen, L., Te Wierik, M., Das, E., Mennen, M., Timen, A., & Timmermans, D.
(2021). The role of the media in the amplification of a contested health risk: Rubber
granulate on  sport fields. Risk  Analysis, 41(11), 1987-2002.
https://doi.org/10.1111/risa.13731

Esan, D.T., Obed, R. 1, Afolabi, O. T., Sridhar, M. K., Olubodun, B. B., & Ramos, C. (2020). Radon
risk perception and barriers for residential radon testing in Southwestern Nigeria.
Public Health in Practice, 1, 100036. https://doi.org/10.1016 /j.puhip.2020.100036

Friedman, S. M., Post, |. F., Vogel, M. B, Evans, W. F. (1987). Reporting on radon: The role of
local newspapers. Environment, 29(2). 4-45,
https://doi.org/10.1080/00139157.1987.9928854

Hevey, D. (2017). Radon risk and remediation: A psychological Perspective. Frontiers in
Public Health, 5, 63. https://doi.org/10.3389/fpubh.2017.00063

Khan, S. M, & Chreim, S. (2019). Residents’ perceptions of radon health risks:
A qualitative study. BMC Public Health, 19, 1114. https://doi.org/10.1186/s12889-

019-7449-y

Revista de Ciencias de la Comunicacién e Informacién. Vol. 30, 1-15 12


https://doi.org/10.1088/1361-6498/aa979a
https://doi.org/10.1093/acprof:oso/9780199562848.001.0001
https://doi.org/10.1186/s12940-020-00589-8
https://bit.ly/4n0lhHJ
https://doi.org/10.1080/09553002.2020.1730013
https://doi.org/10.21668/health.risk/2021.3.03.eng
https://doi.org/10.1111/risa.13731
https://doi.org/10.1016/j.puhip.2020.100036
https://doi.org/10.1080/00139157.1987.9928854
https://doi.org/10.3389/fpubh.2017.00063
https://doi.org/10.1186/s12889-019-7449-y
https://doi.org/10.1186/s12889-019-7449-y

Communication and risk perception: A case study on radon gas

Kim, S., Brewster, M. S., & Schwartz, G. G. (2020). Communicating radon risk via a
smartphone app: a pilot intervention study. BMC Public Health, 20.
https://doi.org/10.1186/s12889-020-08677-7

Lofstedt, R. (2019). The communication of radon risk in Sweden: where are we and where
are we going? Journal of Risk Research, 22(6), 773-781.
https://doi.org/10.1080/13669877.2018.1473467

Lopez-Abente, G., Nufiez, O., Fernandez-Navarro, P., Barros-Dios, J. M., Martin-Méndez, L.,
Bel-Lan, A., Locutura, ]., Quindos, L., Sainz, C., & Ruano-Ravina, A. (2018). Residential
radon and cancer mortality in Galicia, Spain. Science of the Total Environment, 610-
611,1125-1132. https://doi.org/10.1016/j.scitotenv.2017.08.144

Lorenzo-Gonzalez, M., Ruano-Ravina, A., Peon, ]., Pifieiro, M., & Barros-Dios, J]. M. (2017).
Residential radon in Galicia: A cross-sectional study in a radon-prone area. Journal
of Radiological Protection, 37(3), 728-741. https://doi.org/10.1088/1361-
6498/aa7922

Mazur, A. (2006). Risk perception and news coverage across nations. Risk
Management, 8(3), 149-174. https://doi.org/10.1057 /palgrave.rm.8250011

Mora-Rodriguez, A., & Melero-Loépez, I. (2021). News consumption and risk perception of
Covid-19 in Spain. [Seguimiento informativo y percepcion del riesgo
ante la Covid-19 en Espafia]. Comunicar, 66(29), 71-81.
https://doi.org/10.3916/C66-2021-06

Neri, A., McNaughton, C., Momin, B., Puckett, M., & Gallaway, M. S. (2018). Measuring public
knowledge, attitudes, and behaviors related to radon to inform cancer control
activities and practices. Indoor Air, 28(4), 604-610.
https://doi.org/10.1111/ina.12468

Perko, T., & Turcanu, C. (2020). Is internet a missed opportunity? Evaluating radon websites
from a stakeholder engagement perspective.journal of Environmental
Radioactivity, 212,106123. https://doi.org/10.1016/j.jenvrad.2019.106123

Rasmussen, ]., & Ihlen, @. (2017). Risk, crisis, and social media: A systematic review of seven
years’ research. Nordicom Review, 38(2), 1-17. https://doi.org/10.1515/nor-2017-
0393

Renn, 0. Burns, W. ], Kasperson, ]. X, Kasperson, R. E., & Slovic, P. (1992).
The social amplification of risk: Theoretical foundations and empirical applications.
Journal of Social Issues, 48(4), 137-160. https://doi.org/10.1111/j.1540-
4560.1992.tb01949.x

Ryan, P., & Muller, N. (2015). Radon Risk and Public Health in Vermont. Middlebury College.

Revista de Ciencias de la Comunicacién e Informacién. Vol. 30, 1-15 13


https://doi.org/10.1186/s12889-020-08677-7
https://doi.org/10.1080/13669877.2018.1473467
https://doi.org/10.1016/j.scitotenv.2017.08.144
https://doi.org/10.1088/1361-6498/aa7922
https://doi.org/10.1088/1361-6498/aa7922
https://doi.org/10.1057/palgrave.rm.8250011
https://doi.org/10.3916/C66-2021-06
https://doi.org/10.1111/ina.12468
https://doi.org/10.1016/j.jenvrad.2019.106123
https://doi.org/10.1515/nor-2017-0393
https://doi.org/10.1515/nor-2017-0393
https://doi.org/10.1111/j.1540-4560.1992.tb01949.x
https://doi.org/10.1111/j.1540-4560.1992.tb01949.x

Garcia-Orosa, Berta; Vazquez-Herrero, Jorge & Lopez-Garcia, Xosé

Stern, D. I, Common, M. S., & Barbier, E. B. (1996). Economic growth and environmental
degradation: = The  environmental Kuznets curve and  sustainable
development. World Development, 24(7), 1151-1160.
https://doi.org/10.1016/0305-750X(96)00032-0

Suess, M. J. (1994). Radon indoors: A risk-based approach to health protection criteria.
Indoor Air, 4(3), 197-201. https://doi.org/10.1111/j.1600-0668.1994.t01-1-
00008.x

CONTRIBUTIONS, FUNDING AND ACKNOWLEDGMENTS

Conceptualization: Garcia-Orosa, Berta. Methods: Garcia-Orosa, Berta, Lopez-Garcia,
Xosé, and Vazquez-Herrero, Jorge. Software: Vazquez-Herrero, Jorge. Validation: Garcia-
Orosa, Berta, and Vazquez-Herrero, Jorge. Formal analysis: Garcia-Orosa, Berta, and
Vazquez-Herrero, Jorge. Curacion de datos: Vazquez-Herrero, Jorge. Writing - Original
Manuscript: Garcia-Orosa, Berta, Vazquez-Herrero, Jorge, and Ldpez-Garcia, Xosé.
Writing - Review and Edition: Garcia-Orosa, Berta, and Vazquez-Herrero, Jorge.
Supervision: Garcia-Orosa, Berta. Project management: Garcia-Orosa, Berta. All
authors have read and accepted the published version of the manuscript: Garcia-
Orosa, Berta, Vazquez-Herrero, Jorge, and Lopez-Garcia, Xosé.

Funding: This article was prepared within the framework of the project Radon in Spain:
Public perception, media agenda and risk communication (RAPAC) funded by Consejo de
Seguridad Nuclear (SUBV-13/2021).

Conflict of interests: Authors declare no conflict of interests.
AUTHORS

Berta Garcia-Orosa

Universidade de Santiago de Compostela.

Professor at the University of Santiago de Compostela (Spain). She holds a BA in
Communication Sciences, a BA in Political and Administration Sciences, and a PhD in
Communication Sciences from the University of Santiago de Compostela. She has studied
communication and politics for more than 20 years. She has collaborated in more than 50
research projects and international research networks. Spain’s Ministry of Education
awarded her three 6-year research terms.

indice H: 23

Google Scholar: https://scholar.google.es/citations?user=q-T9vMwAAAA]|

Orcid ID: https://orcid.org/0000-0001-6126-7401

Scopus ID: https://www.scopus.com/authid /detail.uri?authorld=55581108300
ResearchGate: https://www.researchgate.net/profile/Berta-Garcia-Orosa

Revista de Ciencias de la Comunicacién e Informacién. Vol. 30, 1-15 14


https://doi.org/10.1016/0305-750X(96)00032-0
https://doi.org/10.1111/j.1600-0668.1994.t01-1-00008.x
https://doi.org/10.1111/j.1600-0668.1994.t01-1-00008.x
https://scholar.google.es/citations?user=q-T9vMwAAAAJ
https://orcid.org/0000-0001-6126-7401
https://www.scopus.com/authid/detail.uri?authorId=55581108300
https://www.researchgate.net/profile/Berta-Garcia-Orosa

Communication and risk perception: A case study on radon gas

Jorge Vazquez-Herrero

Universidade de Santiago de Compostela.

Associate Professor at the Department of Communication Sciences, Universidade de
Santiago de Compostela (USC). PhD in Communication and Contemporary Information
(USC). He is member of Novos Medios research group and the Latin American Chair of
Transmedia Narratives (ICLA-UNR). He was visiting scholar at Universidad Nacional de
Rosario, Universidade do Minho, University of Leeds, Tampere University and HU Utrecht.
His research focuses on the impact of technology and platforms in digital journalism and
narratives.

indice H: 23

Google Scholar: https://scholar.google.es/citations?user=Xb4WVBcAAAA]

Orcid ID: https://orcid.org/0000-0002-9081-3018

Scopus ID: https: //www.scopus.com/authid /detail.uri?authorld=57192106801
ResearchGate: https://www.researchgate.net/profile/Jorge Vazquez Herrero
Academia.edu: https://usc-es.academia.edu/jorgevh

Xosé Lopez-Garcia

Universidade de Santiago de Compostela.

Professor of Journalism at the Department of Communication Sciences at the University
of Santiago de Compostela. He coordinates since 1994 the Novos Medios research group
(GI-1641 NM) at the University of Santiago de Compostela. He is principal investigator of
the project Digital-native media in Spain: Strategies, competencies, social involvement and
(re)definition of practices in journalistic production and diffusion (PID2021-1225340B-
C21), funded by MCIN/AEI/10.13039/501100011033/ and by “ERDF A way of making
Europe”.

Indice H: 40

Google Scholar: https://scholar.google.es/citations?user=omudXhsAAAA]

Orcid ID: https://orcid.org/0000-0002-1873-8260

Scopus ID: https: //www.scopus.com/authid /detail.uri?authorld=27567870600
ResearchGate: https://www.researchgate.net/profile /Xose-Garcia-2

Academia.edu: https://usc-es.academia.edu/xoselopez

Revista de Ciencias de la Comunicacién e Informacién. Vol. 30, 1-15 15


https://scholar.google.es/citations?user=Xb4WVBcAAAAJ
https://orcid.org/0000-0002-9081-3018
https://www.scopus.com/authid/detail.uri?authorId=57192106801
https://www.researchgate.net/profile/Jorge_Vazquez_Herrero
https://usc-es.academia.edu/jorgevh
https://scholar.google.es/citations?user=omudXhsAAAAJ
https://orcid.org/0000-0002-1873-8260
https://www.scopus.com/authid/detail.uri?authorId=27567870600
https://www.researchgate.net/profile/Xose-Garcia-2
https://usc-es.academia.edu/xoselopez



https://maestroysociedad.uo.edu.cu/index.php/MyS/article/view/6814
https://dialnet.unirioja.es/servlet/articulo?codigo=9509030
https://doi.org/10.15178/va.2024.157.e1534
https://doi.org/10.4185/rlcs-2025-2266
https://doi.org/10.31637/epsir-2025-1188

	COMMUNICATION AND RISK PERCEPTION: A CASE STUDY ON RADON GAS
	ABSTRACT
	1. INTRODUCTION
	1.1. Risk communication and perception
	1.2. Research on radon gas

	2. OBJECTIVES
	3. METHODS
	4. RESULTS
	4.1. Knowledge about radon gas, related events, and political and legislative actions
	4.2. Source of knowledge about radon
	4.3. Communication actions on radon
	4.4 Personal and social risk perception and protection

	5. DISCUSSION AND CONCLUSIONS
	6. REFERENCES
	CONTRIBUTIONS, FUNDING AND ACKNOWLEDGMENTS
	AUTHORS

	RELATED ARTICLES


