Reference N°

Creation Date

SCK CEN/49042212

2022-05-03

Alternative Reference N°

Revision

Version

N/A

1.0

1

ISC

Revision Status

Public

Approved

Geysmans R et al_art_IJPH_2022_Cure or carcinogen_ A framing analysis of
European radon Spa websites
Authors*
Robbe Geysmans

Approval information for current revision*
Name

Outcome

Date

Sonja Ruts

Approved

2022-05-03

Change log*
Revision

Version

Status

Date

1.0

1

Approved

2022-05-03

Description of change

*This automatically generated cover page shows references and document information as were available in the Alexandria document management system on
2022-05-03. Please refer to Alexandria for current and complete metadata, or to the document contents and/or author for additional information.

International Journal of Public Health
ORIGINAL ARTICLE
published: 22 April 2022
doi: 10.3389/ijph.2022.1604559

Cure or Carcinogen? A Framing
Analysis of European Radon Spa
Websites
Robbe Geysmans 1*, Tanja Perko 1, Mirjana Keser 2, Christiane Pölzl-Viol 3, Ivana Fojtíková 4
and Peter Mihók 5
1

Belgian Nuclear Research Centre, Mol, Belgium, 2Austrian Agency for Health and Food Safety (AGES), Vienna, Austria, 3Federal
Ofﬁce for Radiation Protection, Oberschleissheim-Neuherberg, Germany, 4National Radiation Protection Institute, Prague,
Czechia, 5Research and Innovation Centre, Faculty of Economics, Matej Bel University, Banská Bystrica, Slovakia

Objectives: Radon, a radioactive gas, is among the leading causes of lung-cancer
worldwide. While public health authorities emphasize radon’s health risks, there are
spas across Europe which claim health beneﬁts of radon. This study investigates how
websites of European radon spas frame radon gas, in order to understand the potential
controversy between “radon as carcinogen” and “radon as cure,” and its potential impact
on public health interventions.
Methods: A two-phased frame analysis of websites of radon spas (n = 26) situated in the
European Union.
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Results: Five frames are identiﬁed, which present radon as a 1) source of health, 2) natural
gas, 3) (non) risk, 4) luxury and 5) fountain of youth. These ﬁve partly overlapping frames are
at times in clear contrast with the ways in which radon is presented in a public health
context.
Conclusion: Being aware of the existence and contents of radon frames, which potentially
challenge or contradict public health interventions, helps responsible authorities in
designing more effective campaigns and interventions.
Keywords: public health, health communication, radon, frame analysis, spas, radon spa

INTRODUCTION
Radon, a colorless and odorless gas, has been described by the World Health Organization as one of the
main sources of exposure to natural ionizing radiation [1]. Epidemiological evidence has shown how
radon increases the risk of lung cancer, for example among underground miners, but also among the
general public, who might be exposed to elevated radon levels in their homes [2]. Since the 1980s, radon
has therefore been treated as a carcinogen, and is generally considered as one of the leading causes of lung
cancer worldwide [3, 4]. Over the years, health authorities at local, national, inter- and supra-national
levels have invested in informing the public about and protecting it from the risks of this radioactive gas.
In Europe, for example, the 2013 directive on “basic safety standards for protection against the dangers
arising from exposure to ionising radiation” contains articles both on limiting indoor radon exposure in
residential buildings and in the workplace. This directive requires that EU member states establish a radon
action plan in order to address the long-term risks from radon exposures for any source of radon ingress,
whether from soil, building materials or water [5].
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Overall, the consensus thus seems to be that radon is a
potential public health hazard. Given the dominant
understanding of radon as a threat to public health, it is
remarkable that across the world there are facilities which
offer services based on claimed health beneﬁts of radon gas. In
such facilities, people can, for example, bathe in radon rich
water or breathe radon rich air (e.g., in former mining
tunnels). In this paper, we will refer to these facilities with
the generic term “radon spas” [6, 7]. In the European Union,
radon spas can be found in at least nine different countries.
The therapies and treatments at these spas can in some cases be
traced back to the medieval ages [8, 9], and as such sometimes
substantially predate the “discovery” of radon by Rutherford
and Owens in 1899. Despite (or because of) this substantial
history, the topic of health beneﬁts attributed to radon is
highly controversial, as modern medicine has certainly not
unequivocally embraced the use of radon in medical
treatments [7].
Interestingly, researchers have taken a signiﬁcant interest in
studying communication efforts and campaigns organized by
authorities, which focus on the health risks of radon [10–14].
Radon spas and their communication materials, however, have
remained highly underexplored (for an exception, see the works
of Barbara Erickson or a self-published book of Dietrich Liechti
[15–18]). Nevertheless, they are a peculiar and potentially
relevant actor in shaping people’s understandings of and
ensuing actions with regard to radon gas.
In this article, we are not taking any position in the controversy
regarding the health effects of radon. It is not our objective to assess
health claims, nor are we interested in actual radon levels in the
studied radon spas. What we will focus upon, however, is the ways in
which these spas communicate about radon to the general public.
We believe this communication is relevant, as it offers a certain
framing which might be different from the dominant message on
radon communicated by (inter-)national authorities, which
emphasize the threat posed by radon. Communication is not
without consequences: a message selects, highlights, and/or hides
certain features of what happens or is important, and as such
provides a speciﬁc representation of reality—a frame through
which we make sense of our world [19, 20].
We investigate the research question “how radon spas frame
radon gas on their public websites.” We focused on radon spas
located in the European Union and conducted a frame analysis of
the webpages of 26 of these spas. We argue that the way radon
spas communicate about radon online, reveals the promotion of
(a) reality/realities in which radon has particular characteristics
and effects, which differ from the characteristics and effects
highlighted in public health campaigns. This entails, among
others, an added complexity regarding the design and
implementation of said health campaigns, especially in those
countries where radon spas are present. It has repeatedly been
highlighted how “the more support a campaign has from other
sources, the easier it will be to get a new message disseminated,”
while “opposition to [a] campaign message position makes the
task more difﬁcult” [21, 22].
In the next section a conceptual introduction to the notion of
framing is provided. After that, we present the two-staged
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methodology which was used to identify and analyze the
radon frames. These identiﬁed frames are discussed in section
four, before the paper concludes with a reﬂection on implications
of and future research regarding radon spas in a public health
context.

Theoretical Background: Framing Radon
The concepts of frame and frame analysis can be traced back to
the 1950s, and gained popularity in sociology through the 1974
seminal work “Frame analysis: An essay on the organization of
experience” by Ervin Goffman. In this book, Goffman presents
and discusses some of the basic frameworks people use for
making sense of society. The underlying assumption here is
that “deﬁnitions of a situation are built up in accordance with
principles of organization which govern events -at least social
ones- and our subjective involvement in them” [23]. It is
especially since the end of the 1980s that the interest in
frames and frame analysis has soared, particularly in the ﬁelds
of social movement research and communication studies. It is
from the latter ﬁeld that the conceptual underpinnings of this
article are mostly drawn.
In media analysis it is now commonplace to highlight how
news reporting (in television, newspapers, the internet etc.) uses
frames which guide and inﬂuence the ways the public
understands events and phenomena [19, 24, 25]. Given this
widespread interest in frames and framing, an equally
impressive number of deﬁnitions has been presented to
describe the concept of framing [24, 26, 27]. One of the most
commonly used deﬁnitions comes from Entman, who states that
“to frame is to select some aspects of a perceived reality and make
them more salient in a communicating text, in such a way as to
promote a particular problem deﬁnition, causal interpretation,
moral evaluation, and/or treatment recommendation for the item
described” [19].
Particularly relevant in this context, is that frames can be
multiple and conﬂicting, as they are part of broader interpretive
struggles between (potentially unequal) actors, which shape
meanings according to their worldviews and agendas [28].
Analyzing the US media discourse on nuclear power between
1945 and the 1980s, Gamson and Modigliani, for example,
identify seven different frames which are used in the media
[24]. Some of these are clearly conﬂicting on certain aspects,
and competing for attention, making them more dominant in one
particular era (e.g., a framing of nuclear power focused on
“progress” at the dawn of the nuclear age), while being
challenged in other eras (e.g., by frames which stress the safety
issues related to radiation and nuclear power from the 1970s
onwards). In the case of radon gas, it is thus quite possible that
frames which stress the threats posed by radon exposure, are coexistent with frames which stress its beneﬁts.
Key in identifying frames, is being attentive to the framing
devices which can be found in speciﬁc communication materials
(e.g., a newspaper article, a television program, a website or a
cartoon). Framing devices characterize a frame, and are key in
understanding what aspects of a topic are emphasized,
downplayed, or omitted through a communication source.
Such framing devices can be metaphors (e.g., radon as a
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“silent killer”), catchphrases (e.g., test your house!), visual images
(e.g., radiation warning symbols), etc. [19, 24].
We assume that radon spas have a particular way of framing
radon gas, and it is through the content of their communication
that we get insight into these particularities (and how these might
differ from public authorities’ framing focused on radon as a
threat to health). As a particular communication source, we focus
on the websites of radon spas (see the next section for an
elaboration).
The central research question guiding this study is therefore
which radon frames can be encountered on the websites of radon
spas situated in the European Union.

coders, the principal investigators identiﬁed ﬁve frames
through which radon is presented on the analyzed websites.
In the deductive phase, these identiﬁed frames were put to the
test, by having a second set of coders check for their prevalence on
an extended list of websites (N = 26), also containing webpages in
German. A training was provided to the coders, in order to
familiarize them with the ﬁve frames. Key questions were
provided for each frame, facilitating the process of
identiﬁcation. For the framing of radon as a healing source,
these questions, for example, were “is there any mentioning of
health beneﬁts of radon?”, “is there any mentioning of diseases or
conditions which can be treated?” “Are there any depictions of
health/medical related persons, objects, or other visuals (e.g.
doctor’s coats, epicurean symbols)?” This second round of
analysis conﬁrmed the ﬁve frames identiﬁed.
It should be noted that between the ﬁrst, inductive phase of the
analysis, and the second phase, some websites had been updated
and adapted. In one case, the English version of a website had
even entirely gone ofﬂine, meaning it was included in phase 1, but
not anymore in the ﬁnal analysis (Table 1).
In the next section, each identiﬁed frame will be illustrated and
discussed. When presenting quotes from websites, spa names are
not mentioned, but a letter (A–Z) will be used, where each letter
stands for one of the spas in our dataset. Also, German quotes
were translated to English.

SCK CEN/49042212 Rev. 1.0

METHODS
When focusing on radon spas, a main source of communication
are the spas’ own websites, on which their services are presented
to the broader public. It is these websites on which our analysis
will build. The identiﬁcation of radon spa websites happened
through a combination of search strategies. An existing list of
facilities was obtained from the European Association of Radon
Spas EURADON. This was extended with an elaborate internet
search, combining both classical search engines (i.e., Google) and
the search function of a popular travel website (tripadvisor.com).
On this travel website, reviews of facilities and activities were
searched for the word “radon,” which generated over 120 hits.
Finally, we consulted different partners in the Horizon2020
RadoNorm project to enquire whether they had knowledge of
any radon facility in their respective countries. After checking the
identiﬁed spas’ locations (only spas in the EU were included),
services (to be included, they needed to offer one or more services
linked to radon) and website language (only websites available in
English and/or German were included), we obtained a ﬁnal list of
26 websites.
These websites were studied in two interconnected phases. In
the inductive phase, a hermeneutic approach was used to identify
radon frames [29]. This was followed by a second, deductive
phase, in which another set of researchers checked the found
frames against an extended dataset of websites. In both phases,
multiple coders were involved, in order to minimize the inﬂuence
of researchers’ own mental constructs on the identiﬁcation of a
frame [30].
In the inductive phase, 17 radon spa websites were used for
the ﬁrst, bottom-up identiﬁcation of frames, focusing on
websites which had an English version available. A doublecoder strategy was used in order to minimize the arbitrariness
and subjectivity often connected to inductive hermeneutic
frame analysis [31, 32]. Two research assistants carefully
and independently read selected websites, taking into
account both textual and visual elements. Particular
attention was directed at how the websites deﬁned or
described radon and the radon-related services offered by
the spa. The coders were asked to identify references to or
depictions of radon gas, treatments, target audiences, effects
(beneﬁts or risks), and the broader facility and its
surroundings. Based on the combined ﬁndings of both
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RESULTS
A total of ﬁve different but partly overlapping radon frames were
identiﬁed. These ﬁve frames present radon respectively as 1) a
source of health, 2) a natural gas, 3) a (non) risk, 4) a luxury and
5) a fountain of youth. Below, each of these frames are discussed
separately, in the order of the number of websites on which they
were identiﬁed.

Radon as a Source of Health
On all websites which were analyzed, radon was framed as a
source of health, meaning that it was presented as something
which would alleviate or even cure several diseases and healthrelated discomforts. By being exposed to radon, visitors could, for
example, beneﬁt from its “effective pain relief and antiinﬂammation” (Spa B) or its claimed positive inﬂuence on
“disorders of the locomotor system and asthma” (Spa L), to
name only a few of the medicinal powers attributed to radon gas
by the analyzed websites. This frame is supported by various
visuals, depicting what seem to be medical settings, in which spa
visitors are consulting or being treated by people wearing doctors’
coats or nurses’ uniforms.
To legitimize the idea of radon gas as a source of health, this
frame builds on two strategies. First, it connects radon’s claimed
health beneﬁts to science. Here, legitimacy is drawn from
references to scientiﬁc proof provided by experiments, doubleblind studies, or signiﬁcant numbers of scientiﬁc publications.
Visitors to the website of radon spa Y can, for example, learn how
“various studies indicate a pain-relieving and anti-inﬂammatory
effect of radon,” and spa A states how through “precisely
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visit, or by excluding certain groups (e.g., pregnant women) from
radon therapy. Why this doctor’s visit is necessary or why these
groups cannot be exposed to radon is not explained. As such, what
the risk exactly entails remains unclear. Visually, the framing of
radon as a risk is not supported (except on one website which
warns pregnant women that they cannot take radon therapy).
Moreover, on 9 out of 16 websites which frame radon as risky,
a counter-frame is also presented which minimizes the risk, or
reassures the reader that there is no need to worry. In addition,
two websites provide only such reassurance, without a reference
to potential risk as such. In some cases, such reassurance is
provided through reference to a form of external control or
oversight. Spa B, for example, states that it “has all the
necessary radiation protection permits” and Spa M highlights
how “as part of the regular measurement of air by [the national
nuclear regulatory authority] it was found that [. . .] one person
could pass more than 800 baths per year to reach the maximum
limit of inhaled radon in these areas.” In other cases, the reader
more explicitly has to trust on the claims and expertise of the spa
and its staff. Statements like “radon treatment has no side effects,”
“the best cure taken in excess is harmful and dangerous poison
applied in minimum amounts becomes the cure” (Spa L) or
“radon therapy [. . .] is naturally gentle and without known side
effects” (Spa U) are telling in this sense.

TABLE 1 | Analyzed radon spa websites per European Union member state
(2021).
Phase 1 (N = 17)
Country

Austria
Bulgaria
Croatia
Czech Republic
Germany
Greece
Hungary
Italy
Poland

Phase 2 (N = 26)
Number of radon
spas
6
1
1
1
5
1
0
1
1

Country

Number of radon
spas

Austria
Bulgaria
Croatia
Czech Republic
Germany
Greece
Hungary
Italy
Poland

7
2
1
1
9
1
1
2
2

controlled double-blind studies, in which neither the patients nor
the examining doctors knew which patient received radon and
which did not, its therapeutic effectiveness was substantiated.”
These framing devices emphasize empiricism and rationality, and
as such help communicate the notion of radon as a legitimate
medicine. These calls to empiricism and scientiﬁc rationality are in
many ways similar to the historical ways in which modern
medicine gained legitimacy [33]. A second strategy for
legitimizing radon as a healing source, is through emphasizing
the long periods of time over which the gas has been attributed
with/used because of its healing powers. By emphasizing how
radon “has been valued as a remedy for over a century” (Spa X) and
how “local miners knew this in 1900, when they healed their
wounds by immersing them in this “magical” water” (Spa R),
legitimation is sought in historical narrative and tradition.

Radon as a Luxury
A fourth frame presents radon gas as a luxury, and was
encountered on 21 out of 26 websites. The framing devices
coded under this frame refer to radon as an exclusive
substance, with unique and desirable characteristics or a rare
prevalence. As such, being able to be exposed to and beneﬁt from
radon is a luxury, and visiting a radon spa makes this splendor
accessible and affordable. Radon provides a sort of unique selling
proposition to the radon spa: on the analyzed websites, links are
regularly drawn between the spa, its location and its access to/use
of radon in order to highlight its uniqueness and desirability, thus
setting it apart from potential competitors. The exclusive
character of radon is emphasized by quotes such as “the rare
noble gas radon is one of the most effective remedies in spa
science” (Spa C), “the ionisation, the mineral salt content, and the
special gases and metals also make the water so distinct” (Spa P)
or “the unique combination of the precious and rare noble gas
radon and the cold chamber, as a non-drug form of pain therapy,
are proving to be our recipe for success” (Spa F).
Furthermore, radon is often referred to as a natural noble gas
on the analyzed websites. Obviously, the “noble” in this context can
be interpreted as referring to is classiﬁcation as a chemical element.
Radon is one of seven noble gases listed in the periodic table, which
all share similar properties, e.g., a very low chemical reactivity. The
sheer multitude of references to the “noble” gas is, however, striking.
This multiple mentioning of “noble” hints at another meaning of
the word: something which is “grand,” “majestic” or of high quality,
hence implicitly strengthening the framing of radon as a luxury.
Finally, a visit to the radon spa is also presented by some
analyzed websites as an indulgence because of the relaxing,
luxurious and comfortable atmosphere offered. Spa H, for
example, seduces customers with the catchword “let us pamper

Radon as a Natural Gas
A second frame, found on 25 out of 26 websites, presents radon as
a natural gas, by emphasizing its natural origins and
characteristics. Visually, this frame is supported by pictures of
wide landscapes, mountains and rocks, caves and mines, and
lakes, springs or rivers. Radon is often described as a natural
remedy or a treasure of nature, and emphasis is put on its
presence in “natural springs” (e.g., Spa K) or in “air and
earth” (Spa Y). Its origins are described as laying in “the
entrails of the earth” (Spa M), or—more elaborately—as the
consequence of “a series of successful geological processes over
a considerable period of several million years” (Spa E).

SCK CEN/49042212 Rev. 1.0

Radon as a (Non) Risk
A third frame relates radon to the presence and/or absence of risk.
On 16 out of 26 websites, radon and/or radon therapies are
framed as risky or containing a certain need for precaution. The
website of Spa C, for example, reads how “radioactive radiation in
high doses can cause cancer or harm unborn babies in the womb,”
and also Spa W mentions “the fact that high doses pose an
undisputed risk of lung cancer.” However, references to (lung)
cancer are rather rare (only being mentioned on three websites),
and most websites frame risk in much more implicit terms. In
these more implicit framings, the risk of radon is brought forward
by mentioning that therapies can only be taken after a doctor’s
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you” and Spa L quite lyrically targets potential customers by stating
that “in a speciﬁc atmosphere of a picturesque adit, lying
comfortably, being protected against excessive chill and listening
to relaxing music you have an opportunity to breathe in cold and
humid air.” In these instances, an implicit link is made between
radon gas and the treat of visiting a lush spa, thus also reinforcing
the framing of radon gas as a unique luxury, an exclusivity. This
frame is further supported by numerous visuals of inviting spa
environments with marble interiors, tempting pools and happy
people indulging in different spa treatments.

dealing with two different substances. While radon spas frame
radon as a source of health, health campaigns try to convey the
message that radon “is an important public health issue that requires
action” [3]. Furthermore, the extensive attention spa websites put
on radon’s natural origins and characteristics stands in contrast to
recent advice formulated for those designing health campaigns.
This latter advice builds on the notion that people “perceive
technological threats to be more risky than natural threats”
[34], and hence stresses that “risk communicators need to draw
attention to radon” not as a natural gas, but rather as a major cause
of “indoor air pollution” [35]. Thirdly, radon spa websites mostly
provide implicit and non-visual references to radon risk (if any),
while health campaigns contain numerous explicit references to the
lung cancer risk associated with radon, often supported by various
visuals (see e.g., the websites of the 2021 US radon awareness week
https://www.cdc.gov/radon/awareness.html, the 2021 European
radon week https://radoneurope.org/event/european-radonweek-2021/, or the 2020 UK radon awareness week https://
radonweek.co.uk/). And fourth, spa websites present radon as a
rare and exceptional element, which can be encountered at unique
locations, while health communication stresses the abundance of
radon by emphasizing that “it can enter any building: homes,
ofﬁces, schools” [36]. Highlighting the existence of these different
frames demonstrates that radon communication can be
controversial.
Moreover, while indeed the impression might arise that we
are dealing with two entirely different radon realities, these
realities share social and physical spaces, affecting overlapping
audiences. This paper hence provides a ﬁrst step towards
recognizing that different and sometimes contradicting
frames on radon exist, and offers a plea to recognize the
potential role of radon spas in shaping people’s awareness,
perceptions and actions with regard to radon gas. There are
indications that some public authorities already demonstrated
such recognition in legal frameworks for radiation protection.
The German radon action plan, for example, states how a
measurement obligation exists for speciﬁc workplaces,
explicitly listing radon baths as a place where workers need
to be protected from radon. Similarly, public health campaigns
need to at least be aware of these spas, the ways in which they
frame radon, and the potential effects these alternative framings
might have on their audiences. One of these effects might be that
citizens perceive the threat of radon as insigniﬁcant, hence making
it less likely that they act upon the issue by testing and/or
remediating their homes [35]. The 2013 BSS Directive stipulates
that all EU member states are legally required to design a public
communication strategy to increase awareness on radon risk, and
hence decrease lung cancer rates due to radon in dwellings, public
buildings and at work [5]. We argue that especially in regions were
radon spas are present, a successful public communication strategy
would require a reﬂection on how to deal with the radon
communication offered by these actors.
This article offers a ﬁrst attempt at understanding radon spas
in the context of radon as a public health issue. While framing can
be an important way in which these spas impact perceptions and
behaviors with regard to radon gas, future research should build
on these insights to gain knowledge on the perceptions, attitudes

Radon as a Fountain of Youth
Finally, on half of the websites, radon gas is framed as a fountain
of youth. This ﬁfth frame on ﬁrst sight is closely related to the ﬁrst
frame in which radon is presented as a healing source. Indeed,
here as well reference is made to the beneﬁcial powers of radon,
but this time emphasis is not so much on healing, but
rather—arguably taking this a step further—on rejuvenation.
Radon makes you young (again), it revitalizes your body and
provides strength. Websites talk about “regaining vitality” (Spa
D), the “radon fountain of youth” (Spa F), a “rejuvenating effect”
(Spa I), or how “radon accelerates the renewal processes in
tissues” (Spa K).
Visually, this frame is supported by numerous pictures of
young people taking baths and other radon therapies. This use of
young people in visual materials is particularly noteworthy
because we can assume that these are not the prime clientele
of the spas. In a study on visitors of a radon health mine in
Montana (United States), Erickson noted how 84% of the more
than 800 visitors she analyzed were aged 60 years or older [16].

SCK CEN/49042212 Rev. 1.0

DISCUSSION
Social scientiﬁc research has taken a signiﬁcant interest in
studying public authorities’ radon communication efforts and
campaigns [10–13]. In such public health campaigns, a dominant
way of framing radon is in terms of risks and hazards. For
example, a recent content analysis of 173 public authority
websites in eight European member states found, among
others, the following messages: “take the test to protect
yourself”, “radon: an enemy in your house”; “the radon risk”;
“Test. Fix. Save a Life” [12].
At the same time, in at least nine European member states, spas
can be found which provide services based on claimed health beneﬁts
of radon gas. These radon spas have, however, largely remained
under the radar of social science, despite the fact that they might
provide alternative or even contradictory frames on radon, and hence
can potentially impact radon communication campaigns. Having
analyzed 26 websites of European radon spas, this article shows how
these websites make information on radon available to the public and
communicate about radon as a cure (instead of a carcinogen) in a
consistent and engaging way. More speciﬁcally, ﬁve distinct radon
frames were identiﬁed, which present radon as 1) a source of health,
2) a natural gas, 3) a (non) risk, 4) a luxury and 5) a fountain of youth.
Comparing these frames with how public authorities tend to
communicate on risk, feeds the impression that we are in fact

Int J Public Health | Owned by SSPH+ | Published by Frontiers

5

April 2022 | Volume 67 | Article 1604559

Geysmans et al.

Radon - Cure or Carcinogen?

CONFLICT OF INTEREST

and actions of these spas’ stakeholders, ranging from visitors, to
employees and broader publics.

The authors declare that the research was conducted in the
absence of any commercial or ﬁnancial relationships that
could be construed as a potential conﬂict of interest.

AUTHOR CONTRIBUTIONS
Data gathering and analysis was conducted by MK, CP-V, IF, TP,
and RG. All authors have made a substantial contribution to the
work and approved it for publication.

ACKNOWLEDGMENTS
This article is dedicated to the loving memory of Dasha
Gavrilova, who assisted in data gathering and coding for
this study. Furthermore, we would like to thank Alexandra
Dobney, who also assisted in data gathering and coding.
Finally, we express our gratitude to the two reviewers and
the journal editor for their insightful comments and
feedback.

FUNDING
This study was conducted in the context of the RadoNorm project,
which has received funding from the Euratom Research and Training
Programme 2019–2020 under grant agreement No. 900009.

15. Erickson BE. The Therapeutic Use of Radon: a Biomedical Treatment in
Europe; an "alternative" Remedy in the United States. Dose Response (2007)
5(1):48–62. doi:10.2203/dose-response.06-007
16. Erickson BE. Toxin or Medicine? Explanatory Models of Radon in Montana
Health Mines. maq (2007) 21(1):1–21. doi:10.1525/maq.2007.21.1.1
17. Erickson BE. Radioactive Pain Relief: Health Care Strategies and Risk
Assessment Among Elderly Persons with Arthritis at Radon Health Mines.
J Altern Complement Med (2007) 13(3):375–80. doi:10.1089/acm.2006.
6213
18. Liechti D. Radon Spas and Health Mines: Worldwide Review of Radon Therapy.
Independently Published (2020).
19. Entman RM. Framing: Toward Clariﬁcation of a Fractured Paradigm.
J Commun (1993) 43(4):51–8. doi:10.1111/j.1460-2466.1993.tb01304.x
20. Kitzinger J. Framing and Frame Analysis. In: E Devereux, editor. Media
Studies: Key Issues and Debates. London: Sage Publications (2007). p.
134–61.
21. Flay BRB D. Effective Mass Communication Strategies for Health Campaigns.
In: L Atkan CW, editor. Mass Communication and Public Health. Newbury
Park: Sage Publications (1990). p. 129–46.
22. Randolph W, Viswanath K. Lessons Learned from Public Health Mass Media
Campaigns: Marketing Health in a Crowded Media World. Annu Rev Public
Health (2004) 25(1):419–37. doi:10.1146/annurev.publhealth.25.101802.
123046
23. Goffman E. Frame Analysis: An Essay on the Organization of Experience.
Cambridge (Massaschusetts): Harvard University Press (1974).
24. Gamson WA, Modigliani A. Media Discourse and Public Opinion on Nuclear
Power: A Constructionist Approach. Am J Sociol (1989) 95(1):1–37. doi:10.
1086/229213
25. Linstrom M, Marais W. Qualitative News Frame Analysis: a Methodology.
Communitas (2012) 17:21–38.
26. De Vreese CH. News Framing: Theory and Typology. Inf Des J document Des
(2005) 13(1). doi:10.1075/idjdd.13.1.06vre
27. Scheufele DA, Tewksbury D. French Abstract. J Commun (2007) 57(1):9–20.
doi:10.1111/j.1460-2466.2006.00326_5.x
28. Vliegenthart R, van Zoonen L. Power to the Frame: Bringing Sociology Back to
Frame Analysis. Eur J Commun (2011) 26(2):101–15. doi:10.1177/
0267323111404838
29. Schäfer MS, O’Neill S. Frame Analysis in Climate Change Communication. In:
Oxford Research Encyclopedia of Climate Science. Oxford, UK: Oxford
University Press (2017). doi:10.1093/acrefore/9780190228620.013.487
30. Van Gorp B, Vercruysse T. Frames and Counter-frames Giving Meaning to
Dementia: A Framing Analysis of media Content. Soc Sci Med (2012) 74(8):
1274–81. doi:10.1016/j.socscimed.2011.12.045
31. Matthes J, Kohring M. The Content Analysis of Media Frames: Toward
Improving Reliability and Validity. J Commun (2008) 58(2):258–79. doi:10.
1111/j.1460-2466.2008.00384.x

SCK CEN/49042212 Rev. 1.0

REFERENCES
1. World Health Organization. Policies, Regulations and Legislation
Promoting Healthy Housing: A Review. Geneva: World Health
Organization (2021).
2. UNSCEAR. Sources, Effects and Risks of Ionizing Radiation. ANNEX B Lung
Cancer from Exposure to Radon. New York: UN: UNSCEAR (2019).
3. World Health Organization. WHO Handbook on Indoor Radon: A Public
Health Perspective. Geneva: World Health Organization (2009).
4. World Health Organization. Radon and Health 2021 (2021). Available
from:
https://www.who.int/news-room/fact-sheets/detail/radon-andhealth (Accessed October 7, 2021)
5. Union CotE. 59/Euratom of 5 December 2013 Laying Down Basic Safety
Standards for protection against the Dangers Arising from Exposure to
Ionising Radiation, and Repealing Directives 89/618/Euratom, 90/641/
Euratom, 96/29/Euratom, 97/43/Euratom and 2003/122/Euratom. Euratom
(2013).
6. Mihók P. The Current Challenges of Applied Social Science Research of Radon
Spas’ English Language Marketing Activities on the Internet: Selected Desk
Research Results. Ekonomika a spoločnosť (2021) 22(1):55–76. doi:10.24040/
eas.2021.22.1.55-76
7. Zdrojewicz Z, Strzelczyk JJ. Radon Treatment Controversy. Dose Response
(2006) 4(2):106–18. doi:10.2203/dose-response.05-025.Zdrojewicz
8. Becker K. One century of Radon Therapy. Ijlr (2004) 1(3):333–57. doi:10.1504/
ijlr.2004.005434
9. Lettner H, Hubmer A, Hofmann W, Landrichinger J, Gaisberger M, WinklerHeil R. Radon in the Exhaled Air of Patients in Radon Therapy. Radiat Prot
Dosimetry (2017) 177(1-2):78–82. doi:10.1093/rpd/ncx153
10. Burns SF, Ashbaugh SG, Paris R, Toombs G. Presentation of Radon Potential
Maps to the Public: A Case History for Portland, Oregon. Rev Eng Geology
(1998) 12:43–52. doi:10.1130/reg12-p43
11. Long S, Fenton D. An Overview of Ireland’s National Radon Policy. Radiat
Prot Dosimetry (2011) 145(2-3):96–100. doi:10.1093/rpd/ncr045
12. Perko T, Turcanu C. Is Internet a Missed Opportunity? Evaluating Radon
Websites from a Stakeholder Engagement Perspective. J Environ Radioactivity
(2020) 212:106123. doi:10.1016/j.jenvrad.2019.106123
13. Poortinga W, Bronstering K, Lannon S. Awareness and Perceptions of the
Risks of Exposure to Indoor Radon: A Population-Based Approach to
Evaluate a Radon Awareness and Testing Campaign in England and
Wales. Risk Anal (2011) 31(11):1800–12. doi:10.1111/j.1539-6924.2011.
01613.x
14. Weinstein ND, Lyon JE, Sandman PM, Cuite CL. Experimental Evidence for
Stages of Health Behavior Change: the Precaution Adoption Process Model
Applied to home Radon Testing. Health Psychol (1998) 17(5):445–53. doi:10.
1037/0278-6133.17.5.445

Int J Public Health | Owned by SSPH+ | Published by Frontiers

6

April 2022 | Volume 67 | Article 1604559

Geysmans et al.

Radon - Cure or Carcinogen?

36. FANC. Radon in 10 Vragen Brussels: Federal Agency for Nuclear Control. No
Date. Available from: https://fanc.fgov.be/nl/system/ﬁles/folder_radon_in_
10_vragen.pdf (Accessed September 30, 2021).

32. Van Gorp B. Where Is the Frame?:Victims and Intruders in the Belgian Press
Coverage of the Asylum Issue. Eur J Commun (2005) 20(4):484–507. doi:10.
1177/0267323105058253
33. Weatherall MW. Making Medicine Scientiﬁc: Empiricism, Rationality, and
Quackery in Mid-victorian Britain. Soc Hist Med (1996) 9(2):175–94. doi:10.
1093/shm/9.2.175
34. Hevey D. Radon Risk and Remediation: A Psychological Perspective. Front
Public Health (2017) 5(63):63. doi:10.3389/fpubh.2017.00063
35. Bouder F, Perko T, Lofstedt R, Renn O, Rossmann C, Hevey D, et al. The
Potsdam Radon Communication Manifesto. J Risk Res (2021) 24(7):909–12.
doi:10.1080/13669877.2019.1691858

SCK CEN/49042212 Rev. 1.0

Copyright © 2022 Geysmans, Perko, Keser, Pölzl-Viol, Fojtíková and Mihók. This is
an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other
forums is permitted, provided the original author(s) and the copyright owner(s)
are credited and that the original publication in this journal is cited, in accordance
with accepted academic practice. No use, distribution or reproduction is permitted
which does not comply with these terms.

Int J Public Health | Owned by SSPH+ | Published by Frontiers

7

April 2022 | Volume 67 | Article 1604559

