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Abstract
The position statement of the Oncology Nursing Society supports the role of oncology nursing to
educate and facilitate integration of cancer prevention in clinical practice (ONS, 2007). The
Radon Education Project (REP) had two aims. First, to increase oncology nurses knowledge of
the association between radon exposure and lung cancer through an educational program as
evaluated by an online survey. Second, to identify how primary prevention strategies related to
radon exposure can be incorporated into clinical practice as recommended by participants in
follow up focus groups. The final output was the development of a white paper as a guide for
oncology nurses in clinical practice. This is the first documented initiative where oncology
nurses have partnered with a state department of health in a formalized, programmatic approach
to radon education. Oncology nurses were able to identify programmatic and prescriptive
strategies for incorporating primary prevention education on radon into clinical practice.
Project Partnerships
Oncology Nurses
Although oncology nurses typically work in a variety of roles in tertiary care, most are aware of
risk factors that lead to the development of cancer and the importance of early detection to
improve outcomes. For instance, knowing the association between smoking and the
development of lung cancer, oncology nurse often assess patients for a smoking history during
clinic visits and can advocate for patients and family members to participate in smoking
cessation programs. This general understanding of the principles of risk reduction through
primary and secondary prevention for cancer could guide behaviors; like radon testing and
mitigation, applicable to themselves and to patients and their families.
The Oncology Nursing Society (ONS) is a national organization of oncology nurses whose
mission is dedicated to promoting excellence in oncology nursing and quality cancer care (ONS,
2011). The national organization was founded in 1975 and has grown to over 35,000 members,
231 chapters and 27 special interest groups (ONS, 2011). It has four local chapters in

Minnesota. The largest chapter, Metro MN ONS, draws its membership from the
Minneapolis/St. Paul area.
In addition, ONS supports oncology nurses work in the area of primary prevention. In their
organizational position statement it acknowledges that oncology nurses can develop, implement
and evaluate measures to ensure that individuals and families have access to education about
cancer prevention and appropriate cancer screening (ONS, 2007). The position statement
supports primary prevention strategies in general, but is not specific in the area of radon and does
not provide specific education or support to prepare practitioners to educate patients and their
families on radon and lung cancer.
Minnesota Department of Health and Minnesota Cancer Alliance
Organizations that focus on radon in Minnesota collaborated with Metro MN ONS in
implementing the REP. The MDH received the State Indoor Radon Grant from the federal
government for the purpose of protecting the health of the public from the risks of radon related
lung cancer (MDH, 2010). The Minnesota Cancer Alliance (MCA) is a broad coalition of
organizations and leaders from diverse backgrounds and disciplines dedicated to reducing the
burden of cancer across the continuum from prevention to end-of-life care (MCA, 2013). In
response to this charge, they developed a five year plan. Cancer Plan Minnesota 2011-2016 is a
framework for action created by the partners of the MCA (2011) to address the burden of cancer
in Minnesota. One area for intervention identified in the framework is to educate stakeholders
about radon safety. The medical community has been one partner targeted for education on the
health risks of radon and how to effectively communicate these facts to patients (MDH, 2010).
Radon Education Project Overview
The purpose of the Radon Education Project (REP) was to evaluate knowledge and perception of
the relationship between lung cancer and radon exposure among the nurses who belonged to the
Metro MN Chapter of ONS and to identify how oncology nurses might incorporate radon safety
education into clinical practice. If successful, this project could serve as a model for organizing
other alliances in these efforts locally and nationally. The focus group recommendations for
integrating primary prevention into practice have the potential to advance the role of the
oncology nurse in the area of radon exposure and risk reduction.
The purpose of the REP was to educate and develop recommendations for a primary prevention
strategies related to radon for oncology nurses in the Metro MN Chapter of ONS. This was
accomplished through an educational program for oncology nurses focused on increasing
knowledge of the association of radon and lung cancer. This program was evaluated by an
online survey. Several months after attending the educational program, participants were invited
to follow up focus groups to identify how primary prevention strategies related to radon exposure
might be incorporated into oncology clinical practice.

The scientific evidence to support the causal relationship between radon and lung cancer has
been well described. Therefore, the REP was not designed to add to the scientific knowledge,
but sought to explore perceptions and knowledge related to radon and lung cancer.
Literature Review
Given the overwhelming scientific evidence of the association of radon to lung cancer, the
literature surprisingly lacks research focused on knowledge and perception related to radon
exposure risk. Despite this limitation, the literature review did yield some important findings
that focus on education, radon risk perception and correlates that may guide nursing radon
education. Radon perception and sociodemographic correlates demonstrate that a knowledge
deficit exists related to radon health risk and that there is a common perception that personal risk
associated with radon is low. Knowledge about radon is often superficial and can lead to
misconceptions and incorrect conclusions about risk. Demographic data analysis also yielded
interesting but inconsistent findings. Although education and household income may lead to
greater testing, there is no data to suggest that there is an association with mitigation in homes
with high levels of radon. There was no specific published data on knowledge and perception of
radon risk by oncology nurses or other health care professionals. Since health care providers are
the primary source of health information, education is clearly needed to help achieve a greater
understanding of radon health risks by health care professionals and the general public.
Project Design and Methodology
The REP was a mixed methods design to explore knowledge and perceptions of oncology nurses
about radon exposure and lung cancer. The ultimate goal was to identify and recommend
strategies for incorporating primary prevention education into clinical practice. The study
participants were recruited from members of the Metro MN Chapter of the ONS who attended an
in-service at a monthly meeting. The project had three phases. In Phase I, an educational
program was developed and presented that met the standards for certified CE programming from
the ONS national organization. All attendees were offered free radon test kits. Some of the
attendees at the educational program signed a consent form indicating interest in participating in
the next phase of the REP. These individuals completed a post in-service online survey. In Phase
II, focus groups were designed and offered to individuals who attended the Phase I educational
program. Phase III included the development of a white paper (Appendix A) on radon and lung
cancer which was based on the recommendations gleaned from the focus groups. This paper was
presented to the Metro MN ONS Board for adoption and posting on the website.
To safe guard informed consent in this study, an application was submitted for review to the
Institutional Review Board (IRB) at St. Catherine University prior to the implementation of both
Phase I(education phase) and Phase II (focus groups) for this study.

Phase I: Educational Program
In March 2012, a continuing nursing education activity on radon and lung cancer was approved
by ONS, which is an accredited approver through the American Nurses Credentialing Center.
The educational activity was presented on April 10, 2012 during the monthly meeting of the
Metro MN Chapter of the ONS with a total of 66 members and affiliates in attendance. Of these
attendees, 41 Metro MN ONS members signed consent forms for participation in the REP. Of
the 41 who signed consent forms, a total of 33 completed the online survey with the questions
found in Table 1.
______________________________________________________________________________
1.
2.
3.
4.
5.
6.

What is your practice setting?
What is your highest degree you have received in nursing?
Number of years you have worked in oncology nursing?
Prior to this educational program, have you tested your home for radon?
Prior to this educational program, was your home mitigated for radon?
Did you test your home with the radon test kit provided at the radon educational program at
Metro MN ONS?
7. Did you or are you planning to mitigate your home due to test results?
8. Did you share information about this program on radon and lung cancer with family and
friends?
9. Was the educational program relevant to you personally?
10. In what ways do you think you may use the information you learned in the program in your
practice?
________________________________________________________________________
Table 1: Post radon education electronic survey questions
Phase II: Focus Groups
In the fall of 2012 members of the Metro MN Chapter of ONS who attended the
educational program on radon exposure and lung cancer and signed consent forms for
participation were invited to attend one of three follow up focus groups. Focus groups were
conducted between five to seven months after attending the educational program. Participants
included oncology nurses holding various positions (research, management and clinical practice)
from five health care institutions within a large metropolitan area.
Each focus group began with a review of relevant information on radon and lung cancer
covered in the educational inservice in April as well as a short discussion on the key findings
from the online survey. Participants were provided with the ONS definition for primary
prevention: Primary cancer prevention refers to the prevention of cancer through health

promotion and risk reduction (ONS, 2013). Open ended questions were utilized to elicit possible
ways that radon education might be incorporated into clinical practice (Table 2).
______________________________________________________________________________
1. Now that we just recapped information on radon and lung cancer, tell us why you
attended the program?
2. Tell me how primary cancer prevention compares to your current role in oncology
clinical practice? (To clarify also do you utilize health promotion or risk reduction
activities currently in your work?)
3. Talk about specific ways that radon and lung cancer education testing and mitigation can
be done in clinical practice? (To clarify, how can it be accomplished? Any specific time
point in the trajectory of the disease that you feel will be more relevant for primary
cancer prevention?)
4. Tell me a little about what may be potential challenges to bringing forth this information
to oncology patients and educating cancer patients and their families?
5. What do you feel are the necessary components in developing a position paper or white
paper for Metro MN on radon and lung cancer education?
a. Consider the role of the oncology nurse?
b. General or specific components?
c. What should be included?
d. What steps are required?
e. The position of the Metro MN ONS on radon and lung cancer education in
oncology clinical practice is…..?
Table 2: Focus group questions

Phase III: White Paper
The oncology nurses who participated in the focus groups were informed that their input would
be used in the development of a radon education document for clinical practice. This document
was envisioned to be either a position paper or white paper. Definitions were provided for both
types of documents during the focus group.
Data Analysis
Phase I
Data collection of the Phase I educational program was done via an electronic survey. Survey
questions were constructed to assess learning, motivation to complete radon testing and
mitigation if indicated, and to assess study participants interest in sharing radon safety
information with family, friends or patients.

Summary of the survey revealed that study participants worked primarily in the outpatient setting
and represent oncology nurses from five health care institutions within a large metropolitan area.
Participants worked in a variety of oncology roles including research, clinical practice, nurse
practitioner, clinical nurse specialist, clinical coordinator and hospice nurse (Figure 1). Other
demographic data were also collected. The majority of nurses had a Bachelor of Science in
Nursing (BSN) degree and worked for more than 20 years in oncology nursing.

Figure 1: Responses to practice setting question.
Responses to content items indicated that 46% tested their home for radon prior to the
educational program and that 46% also tested with the radon test kit provided at the Metro MN
ONS meeting. In addition, 94% shared the information on radon and lung cancer with family or
friends and 100% stated that the information was relevant to them personally and the majority
identified applicability to clinical practice. Survey comments were generally positive and
demonstrated interest and the importance of radon testing and mitigation.
In addition, a quantitative assessment was completed on actual radon testing done by
participants. A number was assigned to the test kit and the laboratory sent the radon test result
using the number and not the participant name. Utilization of the radon kits and responses to the
survey were summarized (Table 5). Radon test kits offered at the conclusion of the program and
laboratory results were tabulated. A total of 49 participants used the radon test kit provided at
the program. Six test kits were inevaluable. Radon test levels ranged from 0.7 -18.3. A total of
12 tests out of 43 evaluable results (28%) exceed the EPA action level of 4Pci/L. These results
were better compared to the Minnesota Department of Health data that states that two in five

homes (40%) have radon levels that are rated high radon zones (MDH, 2013). This may be
related to the high testing already done by participants prior to the in-service. Survey results
showed that 46% of the project participants had tested their homes for radon prior to the
program.

Test Kits
Used
49 (74%)

Prior Testing

46%

Inevaluable
Tests

Test Level
Range

6 (12%)

0.7 – 18.3

% Above
EPA Action
Level
28%

% MN Homes
Above EPA
Action Level
40%

Table 5: Radon test kit results
In a cross sectional study, Larsson, Hill, Odom-Maryon and Yu (2009), reported the results of
radon testing in 1994 and 1998 in National Health Interview Surveys. Of the individuals who
had heard of radon, a follow up question was given on whether their household air has been
tested for radon. A total of 9.7% and 15.5% answered affirmatively (Larsson et al., 2009). In
another study Nissen, Leach, Nessen, Swenson, and Kehn (2006), investigated the testing rate by
patients instructed on radon in a primary care practice where patients had a radon testing rate at
baseline of 24.7%. The high level of testing by the oncology nurses, prior to the REP, may
demonstrate their interest in adopting protective behaviors around radon consistent with primary
prevention. This result also aligns well with the hypothesis that oncology nurses will engage in
behaviors from which they anticipate deriving personally valued benefits. This appears evident
from the high testing rate at baseline and suggests this is a motivated group.
Phase II: Focus Groups
In Phase II, three focus groups were conducted and audio taped. Data were captured using a
transcript-based analysis. In alignment with an analysis methodology described by Krueger and
Casey (2009), a classic analysis strategy guided identification of themes and categorized results.
The analytical framework used key concepts. This framework was useful to understand how
participants view a topic and identify important ideas, experiences, and preferences that
illuminate the results.
The oncology nurses, within the Metro MN chapter of ONS, are a homogeneous population as
compared to nurses that may choose to work in a primary care. Oncology nurses within ONS are
voluntary members of this organization. Nurses who join ONS tend to be committed to
oncology practice and to this specialized work. In addition, ONS has standards for patient care
related to chemotherapy administration and side effect management. Therefore, this
commitment to a specialized practice that has national standards of care may create a group of

nurses with similar thoughts about practice related questions. These factors may have resulted in
an easier path for focus group content analysis as similar ideas emerged within each focus group.
Evaluation of Phase II involved data analysis of the tapes transcribed from the focus groups.
Content was analyzed for emerging themes related to participant recommendations for
incorporating radon safety education into clinical practice. These recommendations for practice
are important to advance the field in the area of primary prevention and the role of the oncology
nurse. Five themes were identified.
Theme one: Education. The first theme related to education. Several focus group participants
stated that they did not know much about radon prior to the educational in-service. They
identified education of oncology nurses and physicians as important so health care professionals
could be knowledgeable on the topic of radon and lung cancer when speaking with patients.
This was identified as a challenge and described in this way: “Feeling that you can’t give a
proper answer. Who wants to give an answer if they don’t know about it?” Another nurse
engaged her colleagues on the topic of radon and, based on their responses, expressed concern
about their knowledge level stating the first priority should address the “need to educate nurses
and doctors first.” Another nurse stated that the data are “what impresses people.” There was
interest in understanding the data. One nurse describe it this way: “The recommended level [is]
less than 4. Well what does it mean if it is 5? What does it mean if it is 7? What does it mean if
it is 10? You might say well recommend level is 4, but mine is 5.4? Well that isn’t much higher
than 4 so I don’t need to do anything about that. Is it logarithmic? Is 5.4 really extreme? Is 50
really extreme? People won’t be able to really know.”
Theme two: Access. The second theme identified was access to data and readily available
information in the clinical setting. Data on radon and lung cancer should be easily accessible to
oncology nurses and have contact information/websites and brochures available to educate
patients and families. Nurses expressed that they have access to a library, but what they need are
educational material such as brochures and teaching sheets. Other nurses shared that “getting
this information out for oncology nurses is great.” and “if you have the brochures in the clinic
then you can answer their questions.” The nurses also expressed that they should also have
access to easily available information on how to test and mitigate your home. The nurses shared
that this information was new to them and that it was important for all nurses to have readily
accessible information.
Theme three: Timing. Another important theme related to the timing of patient education.
Although the importance of educating patients was recognized, it was suggested that the timing
of this education should be individualized to the patient. Some patients are open to receiving the
information on radon after diagnosis or early on in treatment while others are overwhelmed with
the new information. For some patients, education on radon may be best done later in the

trajectory of the disease possibly in a survivorship clinic. One nurse described her patients
initially feeling overwhelmed by the teaching on disease and treatment in this way:
“There is usually a lot of information overload at first. But later down the line if someone is
there for a week or two, which is often the case for some of these intensive treatments, it is a
better time to talk to them.”
Theme four: The role of ONS. The role of ONS in primary prevention was also clearly stated
as another theme. Oncology Nursing Society involvement was recognized as important
endorsement for this work. The society is well established with a large national membership.
Several nurses agreed with the statement of one participant that “if you have the ONS backing
this position then it gives it a little more credibility.” The nurses referred to ONS involvement,
or at least endorsement, of educating patients on radon in clinical practice as important. Focus
group members stated that ONS approval or involvement in this work was positive, but could
also be strengthened by forming partnerships with community, primary care and other
organizations. It was described in this way: “maybe partnering with the American Lung
Association or the Breathe of Hope Lung Foundation. Those are other key organizations, also, I
am sure, would have a similar endorsement of this.”
Theme five: Barriers. There were barriers identified to radon education in the clinical setting.
The cost of mitigation for homes above the EPA action threshold was a concern. If a patient is
unable afford to mitigate their home, it was viewed as a barrier to patients being interested in
learning about radon testing and mitigation. One nurse stated that the patient may not want the
information as they may be concerned that they have to move and that no one would buy the
house. Other barriers to educating in the clinical setting included limited time and lack of
knowledge on the topic as well as physician/clinic support.
Phase III: White Paper
The oncology nurses who participated in the focus groups were informed that their input would
be used in the development of a radon education document for clinical practice. From the
comments of the focus group participants, a prescriptive outline of data, information and
references was developed. The white paper was adopted, without changes to format or content,
by a unanimous vote by the Metro MN ONS board on September 10, 2013 and posted to the
website. The membership was updated on the white paper on November 12, 2013 at their
regular monthly meeting. Minnesota Department of Health supports radon educational outreach
and reviewed the draft white paper with a few recommendations and no changes to the format.

Conclusion
The REP was the first documented collaboration of oncology nurses and the MDH in educating
oncology nurses on radon and lung cancer and identifying potential ways to educate patients in
clinical practice. The Metro MN oncology nurses embraced the education and found the
information to be highly relevant to them personally and professionally. Compared to the
literature, the nurses that participated in the educational in-service had a higher percentage of
testing their homes at baseline than seen in the general public. This higher than expected level of
testing prior to the education program, possibly relates to their understanding of the health
hazard related to radon. However, in follow up focus groups, nurses identified a knowledge
deficit related to radon in themselves, their colleagues and physicians. So despite their
recognition of the hazards of radon, their overall knowledge of radon risk to develop lung cancer
is limited and mirrors the general population.
In the era of health care reform, the need to focus on cost of care and prevention of disease is
desperately needed. Oncology nurses have a unique perspective on cancer and could be one
entry point for a systematic and organized educational process on radon education in clinical
practice. The departments of health and clinical practice settings have functioned independently
when they clearly have an interdependent function in fostering the health of our nation. The
Institute of Medicine clearly defines the initiative to collaborate (IOM, 2012). This greater
utilization of combined resources may be what is needed in radon education in the future.
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Appendix A

Radon and Lung Cancer: Information and
Resources for Use in Oncology Clinical Practice
September 10, 2013
Maureen Quick RN, MS, OCN
Doctoral Candidate, St. Catherine University
Metro MN ONS Member

“I don’t know if it is a community or state or federal requirement or if it is just
widely considered best practice. The radon thing could be, at least in MN,
considered best practice to be addressed by all health care providers.
Focus Group Participant, Metro MN Member, 2012
“Lung cancer due to radon is a preventable disease. Our mission should be that
we disseminate information about that.”
Focus Group Participant, Metro MN Member, 2012
I think it is great that we as a chapter have something specific that we sort of
stand for or have a goal for or can present as part of as to why we are in existence
Focus Group Participant, Metro MN Member, 2012

Introduction
The Radon Education Project (REP) included the development of a process to educate, create
interest and develop recommendations for primary prevention strategies related to radon for
oncology nurses in the Metro MN Chapter of the ONS. This white paper was developed based
on input from Metro MN Chapter members who participated in the REP focus groups.

Background








Radon is a naturally occurring gas produced from the decay of uranium that is found in
nearly all soil (MDH, 2010)¹
Radon flows from the soil into the air. Outside air typically has low concentrations;
however, radon gas can also seep into homes where it is unable to disperse. This build up
of radon gas within the home can then lead to higher concentrations. (National Research
Council, 1999)2
Radon is chemically inert. However, the radon atoms can spontaneously decay or change
into other atoms called radon progeny. The radon progeny are electrically charged and
can attach themselves to small dust particles. The dust particles can easily be inhaled into
the lung.
The deposited atoms emit alpha radiation that can disrupt DNA of the lung cells leading
to one step in the development of lung cancer (National Research Council, 1999)2
The map below shows average radon levels in the state
Zone1 counties have a predicted average
indoor radon screening level greater than 4
pCi/L (picocurries per liter) (red zones) 3*
Zone 2 counties have a predicted average
indoor radon screening level between 2 and
4 pCi/L (orange zones) 3
Zone 3 counties have a predicted average
indoor radon screening level less than 2
pCi/L (yellow zones)3

*Environmental Protection Agency (EPA) recommends that all homes with radon levels of 4
pCi/L or more be mitigated.

Significance
Radon gas is the second leading cause of lung cancer in the U.S. with an
estimated 21,000 deaths per year³







Approximately 15% of all lung cancers are attributable to indoor radon.
Leading cause of lung cancer for non-smokers
The combined effect of smoking and radon exposure is synergistic; therefore at
equivalent exposure to radon, smokers will have a higher risk of developing lung cancer
than non smokers4
Environmental Protection Agency (EPA) recommends that all homes with radon levels of
4 pCi/L or more be mitigated
Comparable risk at 4 pCi/L is 200 chest x-rays per year³
Death risk to the average person from radon gas at home is 1,000 times higher than the
risk from any other carcinogen or toxin regulated by the FDA or EPA³

There is no known safe level of radon
Radon in Minnesota
Since radon gas is clear and odorless,
individuals may be unaware of their
exposure to this harmful gas.
Nationally elevated radon levels are in
approximately one in 15 homes (US
Environmental Protection Agency, 2013).
Nearly 80% of counties are rated high radon
zones³
The Minnesota Department of Health
(MDH) recommends that all Minnesota
homeowners test their home for radon²
The radon test kit costs between $5-$25 and
radon mitigation costs approximately $800$2500²

Due to the geology and how homes
are built and operate in Minnesota,
two in five homes have radon levels
above the EPA action level of 4
pCi/L (MDH, 2010).

How can Oncology Nurses and other Health Care Professionals Help?
1. Education of oncology nurses and physicians: This document contains basic
information on the health hazard associated with radon. Resources below also provide
additional information for use in educating professionals so they feel confident in
teaching patients/family members.
2. Patient Assessment Form/Intake: Patients complete a personal health assessment
questionnaire/intake form. Consider asking them if they have ever tested their home for
radon or do they know what the radon level of their home. If added to the form, it may
provide an avenue for them to ask questions
3. Access to data and information for patients: Information should be available to
educate patients and families
a. Add radon brochures from MDH to the clinic information center, patient resource
center or patient library.
b. Provide an information board in the lobby. Consider picking a topic for the board
for a month. This may generate patient questions. January is radon action month
and November is lung cancer awareness month.
c. Consider the timing of education. Some patients would be open to receiving the
information on radon immediately and others would be overwhelmed with the
new information. This education should be individualized and education on radon
may be best in a survivorship clinic.
d. Topic of discussion or informational booth at support group, survivorship
conference or volunteer activity
e. Consider ways to enhance community involvement and primary care involvement
f. MDH also recommends having bookmarks and test kit order forms available and
to utilize the Star Tribune portal to provide zip code data to the community
www.startribune.com/local/190554621.html
g. Consider using one of the MDH radon posters for your information board
http://www.health.state.mn.us/divs/eh/indoorair/radon/sirg.html

Benefits of Oncology Nursing Society (ONS) Involvement



Organization promotes awareness and teaching. Metro MN ONS endorsing and
promoting this work would provide credibility
Information is relevant to health care providers both personally and professionally

Resources/Websites
1. Minnesota Department of Health: Radon in MN homes. The primary portal for radon in
MN: www.health.state.mn.us/radon
2. Minnesota Department of Health: Resources for Medical Providers
http://www.health.state.mn.us/divs/eh/indoorair/radon/medical.html
3. A Breath of Hope Lung Foundation: http://www.abreathofhope.org/

4. CanSAR: Cancer Survivors Against Radon: http://www.cansar.org/

Test Kits and Brochures
1. Radon Testing Procedure and information: www.health.state.mn.us/radon (pick radon
testing or radon test kits)
2. Minnesota Department of Health: Radon Brochure has information on radon testing and
mitigation. available on-line, also as a pdf, and hard copy can be ordered (for free from
MDH, as supplies last). A shorter bookmark is also available for mass distribution:
www.health.state.mn.us/radon
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