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Introduction
Radon (222Rn) is the second leading cause 
of lung cancer in the U.S. and worldwide 
(World Health Organization, 2009). For 
most individuals, the greatest proportion of 
radon exposure occurs in the home where 
people spend 60–80% of their time (Cohen 
Hubal et al., 2000; Klepeis et al., 2001; Spalt 
et al., 2016). Residential radon exposure can 
be minimized through testing and mitiga-
tion. Appropriately, there is a growing body 
of research directed at understanding theory-
based factors that influence radon testing 
behaviors of individuals (Davis et al., 2018; 
Duckworth et al., 2002; Rinker et al., 2014; 
Weinstein et al., 1990). In homes that are 

tested and found to have high radon levels, 
testing must be followed by mitigation to 
reduce radon levels and ultimately decrease 
lung cancer rates. To date, however, there 
is little published data on the proportion of 
people who mitigate and factors that influ-
ence posttesting mitigation behaviors.

The U.S. Environmental Protection Agen-
cy’s (U.S. EPA) recommended action level for 
radon is ≥4.0 pCi/L (148 Bq/m3); for homes
with actionable test results, installation of a 
radon reduction system is recommended as 
the primary mitigation strategy (U.S. EPA, 
2016). The few studies that have assessed 
radon remediation, however, suggest a rela-
tively low percentage of people actually miti-

gate after receiving actionable test results. 
For example, Riesenfeld et al. (2007) found 
only 43% of Vermont residents mitigated 
after receiving high test results. A mass 
media-based radon intervention study in the 
Washington, DC, area found mitigation per-
centages ranged from 5.5–40.4% (Doyle et 
al., 1991). Similarly, a clinic-based interven-
tion study in the Minneapolis, Minnesota, 
area found <25% of homes with actionable 
radon levels were mitigated within 1 year of 
testing (Nissen et al., 2012). Compounding 
the problem of overall low mitigation per-
centages, Riesenfeld et al. found approxi-
mately 20% of residents who mitigated chose 
alternative methods to reduce radon rather 
than installing the recommended radon 
reduction system. Radon reduction strate-
gies are known to vary in effectiveness, with 
active ventilation or sub-slab depressuriza-
tion generally being more effective than seal-
ing cracks or using natural ventilation (Rah-
man & Tracy, 2009).

Understanding factors that influence radon 
mitigation behaviors is a necessary first step 
to developing more effective interventions, as 
currently there is a paucity of information on 
this subject. Johnson and Luken (1987) found 
no significant relationship between high 
radon levels and participants mitigating their 
homes. In a later study, however, Doyle et al. 
(1991) found the magnitude of the reported 
radon level was positively associated with 
people taking mitigation steps. Riesenfeld et 
al. (2007) found that mitigation was associ-
ated with higher education, concerns high 
radon would adversely affect property values, 
and having a home <10 years old. Weinstein 
and Sandman (1992) found the home’s radon 
level and the homeowner’s global appraisal 
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of danger were the strongest predictors of 
the intention to mitigate. Nissen et al. (2012) 
reported health concerns were the primary 
reason people listed for mitigation, and cost 
was the primary reason for no mitigation. 

One limitation to understanding radon 
mitigation percentages in the U.S. is that 
most of the studies that reported percent-
ages of people who mitigated and their rea-
sons for doing so were primarily conducted 

in the Eastern and Midwestern states; 
therefore, these study results might not be 
generalizable to populations in other U.S. 
regions. To our knowledge, there are no pre-
vious studies that evaluate radon mitigation 
behaviors in the Intermountain West region, 
which includes Utah. According to the 
Utah Department of Environmental Quality 
(2020), approximately 35% of tested homes 
in Utah County, Utah, have radon levels 
≥4.0 pCi/L. Only 8–18% of Utah residents, 
however, report having tested for radon 
(Akerley et al., 2011; Utah Department of 
Health, 2019). The purpose of this study, 
therefore, was to explore mitigation behav-
iors among individuals who learned their 
home had high levels of radon (≥4.0 pCi/L) 
after conducting a test using a radon test 
kit purchased from the Utah County Health 
Department (UCHD).

Methods

Study Design
Convenience sampling was used to recruit 
participants (N = 110) at UCHD from May 
2014 to January 2016. Participants were 
individuals living in Utah County who vis-
ited the UCHD Division of Environmental 
Health for the purpose of purchasing a radon 
test kit. At the time of this study, UCHD sold 
short-term activated charcoal radon test kits 
(Air Chek, Inc.) to county residents for $10. 
From May 2014 to February 2015, partici-
pants received $5 off the price of the test kit 
if they participated in our study. To increase 
study enrollment and provide additional 
compensation to participants for complet-
ing the radon mitigation survey, compensa-
tion was increased to $10 off the price of the 
test kit for participants who enrolled after 
February 2015.

Two UCHD employees were trained on 
study protocols and conducted all recruit-
ment activities, which included asking 
individuals who visited UCHD to purchase 
a radon test kit if they would be interested 
in participating in the study and providing 
them with a one-page flyer about the study. 
Those who agreed to participate in the study 
were asked to complete a consent form and 
a 52-item survey (Davis et al., 2018; Novilla 
et al., 2021) while at UCHD. Participants 
then received a brief educational presenta-
tion about radon from a Certified Health 

Demographic and Housing Characteristics of Radon Mitigation 
Survey Participants, Utah County, Utah, May 2014–January 2016

Characteristic # %

Age (years)

     18–44 7 23

     45–54 7 23

     55–64 5 17

     65–74 5 17

     >74 6 20

Gender

     Male 16 59

     Female 11 41

     Not provided 3

Race/ethnic background

     Caucasian 29 100

     Not provided 1

Highest grade or degree completed

     Some high school; high school or earned GED certificate; 
     some college

10 33

     Bachelor’s degree 13 43

     Master’s degree; some graduate 7 23

Current annual family income

     $15,000–$44,999 6 22

     $45,000–$64,999 8 30

     $65,000–$84,999 5 19

     >$84,999 8 30

     Not provided 3

Relationship status

     Currently married 25 89

     Divorced; single, never been married, and not living  
     with a partner

3 11

     Not provided 2

Number of people who live in the home

     1–2 11 39

     3–4 9 32

     5–9 8 29

     Not provided 2

     Mean (SD ) 3.63 (2.02)

TABLE 1

continued on page 24
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Education Specialist/Environmental Health 
Educator (i.e., one of the two trained UCHD 
employees). This presentation reviewed 
what radon is, how it enters a home, risks of 
exposure, how a test kit works, how to main-
tain closed house conditions 12 hr prior and 
then during the testing time period, where 
to place the test kit, how long to leave it 
exposed, how to immediately send the kit 
back to the lab, and what to do if the test 
found an elevated radon level. Participants 
were also provided with educational mate-
rials from U.S. EPA and the Utah Depart-
ment of Environmental Quality (DEQ). 
Educational information compiled by DEQ 
included photos of a UCHD employee’s 
mitigation system, average price of having a 
system installed, and a list of Utah certified 
radon professionals.

Approximately two weeks after partici-
pants purchased their test kits, study person-
nel checked participants’ radon test results 
online using test kit serial numbers. Partici-
pants with radon levels ≥4.0 pCi/L were con-
tacted by phone approximately four months 
after their test results were posted. At that 
time, study personnel asked participants to 
complete a 12-item radon mitigation survey. 
The institutional review board of Brigham 
Young University approved this study.

Radon Testing Survey
Study personnel used a 52-item paper and 
pencil survey to measure predictors of 
radon testing, sources of radon informa-
tion, attitudes toward potential radon poli-
cies in Utah, and demographic and housing 
characteristics. This survey was completed 
by participants at UCHD on the day they 
picked up their radon test kit. Results of the 
radon testing survey are reported in Davis 
et al. (2018) and Novilla et al. (2021). For 
the current study, we used only the infor-
mation regarding demographic and housing 
characteristics.

Radon Mitigation Survey
Approximately four months after participants’ 
radon test results were posted, we used a 
12-item phone survey to assess initial radon 
test procedures and results, radon mitigation 
actions (if any), postmitigation test results (if 
any), and factors that influenced the decision 
to mitigate. Some of the survey questions also 
included follow-up questions.

We used four questions to assess radon test 
procedures and results. Questions included:
1. When you conducted the radon test in 

your home, what floor did you collect the 
measurement on? 
a. Follow-up question: If in the basement, 

was the test conducted in a living area? 
§	Follow-up question: Which room?

2. After you completed the radon test, did 
you find out what the results were?

3. Were the results of your radon test high 
(above 4.0 pCi/L)?
a. Follow-up question: What was the level?

4. Did you have the level retested?
a. Follow-up question: If yes, was the level 

high again?
We used four questions to assess mitiga-

tion actions. Questions included: 
1. After testing your home, did you or anyone 

else do any work to the house to reduce the 
radon level?

2. What type of work was done to reduce the 
radon level in your home?

3. Who performed the work to reduce the 
radon level in your home? 

Demographic and Housing Characteristics of Radon Mitigation 
Survey Participants, Utah County, Utah, May 2014–January 2016

TABLE 1 continued from page 23

Characteristic # %

Number of children who live in the home

     0 14 50

     1–2 6 21

     3–6 8 29

     Not provided 2

     Mean (SD )) 1.39 (1.77)

Own or rent home

     Own 29 97

     Rent 1 3

Type of residence

     Single family home 30 100

How long lived in the current residence (years)

     0–10 10 34

     >10–20 7 24

     >20–30 6 21

     >30–55 6 21

     Not provided 1

     Mean (SD ) 19.07 (15.39)

Radon level (pCi/L) a

     4.0–4.5 6 20

     4.6–5.9 6 20

     6.0–7.0 6 20

     7.1–9.5 6 20

     9.6–19.4 6 20

     Mean (SD ) 7.88 (3.95)

Note. Participants (N = 30) were individuals who completed a survey regarding radon mitigation behaviors after 
they found out their residence had radon levels greater than or equal to the U.S. Environmental Protection Agency’s 
recommended action level of 4.0 pCi/L.
a Category boundaries set at quintiles of the distribution of radon level.
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4. How much money did you spend to reduce 
the level of radon in your home?
We used two questions to assess radon 

test results following mitigation. Questions 
included:
1. Did you have the level retested after you 

made these changes to your home to 
reduce radon levels?

2. When your home was retested for radon, 
was the level high (above 4.0 pCi/L)?
a. Follow-up question: What was the level?
We used one multiple-choice/short answer 

question to assess which factors influenced 
participants to mitigate: What factors influ-
enced you to make changes to your home to 
reduce radon levels? For individuals who did 
not mitigate, we asked: What were your rea-
sons for not making changes to your home to 
reduce radon levels?

Statistical Analyses
We used SAS version 9.4 to conduct all 
analyses. We calculated frequencies and per-
centages for all demographic and housing 
characteristics as well as radon testing and 
mitigation behaviors. We also calculated 
means and standard deviations for the few 
demographic and housing characteristics 
collected as continuous variables. We used 
simple exact unconditional logistic regres-
sion models to estimate unadjusted exact 
odds ratios and exact 95% confidence inter-
vals for associations between demographic 
and housing characteristics and whether 
participants mitigated their residence for 
radon after learning their residence had 
radon levels above the U.S. EPA’s recom-
mended action level. We considered multi-
ple versions (e.g., continuous if appropriate, 

two categories, three categories, etc.) of the 
demographic and housing characteristics 
and used the versions that had the lowest 
values of the Akaike information criterion 
(Akaike, 1974; Howe et al., 2011). Given 
our small sample size, we considered any 
demographic or housing characteristic that 
had an OR ≥2.00 or ≤0.50 to be associated 
with mitigating. We used Spearman’s cor-
relation coefficients to estimate associations 
between demographic and housing charac-
teristics and individual reasons participants 
did not mitigate.

Results
More than 50% of participants were older 
than 54 years, identified as male, had com-
pleted at least a bachelor’s degree, had a cur-
rent annual family income of at least $45,000, 
were currently married, and owned their 
home (Table 1). All participants were Cau-
casian; the means for the number of people 
who live in the home, number of children 
who live in the home, how long they have 
lived in their current residence, and radon 
level were 3.63 people, 1.39 children, 19.07 
years, and 7.88 pCi/L, respectively.

For the radon tests, 87% were conducted 
in a basement and 85% of these were con-
ducted in a living area (Table 2). For all 
radon tests, 60% were conducted in a family, 
great, living, play, or theater room. More-
over, 93% of participants found out their 
radon test results and 100% of these had 
high radon levels. Of these participants, 
32% retested their residence of whom 57% 
received a high result again. Only 23% of 
participants mitigated their residence (i.e., 
performed or had performed any work to 
the house to reduce the radon level). Of par-
ticipants who mitigated, 57% installed a sys-
tem for ventilation or to draw out the radon, 
80% employed a professional contractor, 
and 80% spent more than $1,000. Of those 
who mitigated their residence, 80% retested 
their residence after mitigation and of these, 
50% received high results again (i.e., mitiga-
tion did not lower the radon level below the 
U.S. EPA’s recommended action level; results 
not shown).

Among participants who mitigated their 
residence, 75% selected “concern for your own 
health” and 75% selected “concern for your 
children’s health” as factors that influenced 
them to make changes to their home to reduce 

Testing and Mitigation Behaviors of Radon Mitigation Survey 
Participants, Utah County, Utah, May 2014–January 2016

Variable # %

When you conducted the radon test in your home, what floor did you collect the measurement on?

 Basement 26 87

 First floor a 4 13

 If in the basement, was the test conducted in a living area?

 No 4 15

 Yes 22 85

In which room was the radon test conducted?

 Bedroom 7 23

 Family, great, living, play, or theater room 18 60

 Middle or storage room, hallway, or walk-in closet 5 17

After you completed the radon test, did you find out what the results were?

 No 2 7

 Yes 28 93

 If yes, were the results of your radon test high (above 4.0 pCi/L)?

 Yes 28 100

 If yes, did you have the level retested?

 No 19 68

 Yes 9 32

 If yes, was the level high again?

 No 3 43

 Yes 4 57

 Not provided 2

TABLE 2

continued on page 26
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radon levels (Table 2). In contrast, among par-
ticipants who did not mitigate their residence, 
reasons for not mitigating selected by at least 
25% of participants included “inconvenience,” 
“the cost is too great,” and “radon levels in my 
home were not high enough to really concern 
me” (Table 3).

Demographic and housing character-
istics that had ORs ≥2.00 for associations 
with mitigating residence included age >64 
years versus 18–64 years, identifying as 
female versus male, renting versus owning a 
home, and a radon level ≥6.0 versus 4.0–6.0 
pCi/L (Table 4). There were only two sta-
tistically significant Spearman’s correlation 
coefficients for associations between demo-
graphic and housing characteristics and 
individual reasons participants did not miti-
gate: 1) radon level and “making changes 
to my home would not reduce radon levels 
enough to make a difference” (r = .45, p = 
.03) and 2) radon level and “other (please 
specify)” (i.e., all of the “other” responses 
together; r = .45, p = .03).

Discussion
Our findings add to a small number of prior 
studies that found a gap between testing 
and mitigation among people who receive 
test results at or above the U.S. EPA’s rec-
ommended action level of 4.0 pCi/L. In our 
study of participants with radon levels ≥4.0 
pCi/L, only 23% had mitigated by the time 
of the follow-up phone survey approxi-
mately four months later. This finding most 
closely matches Nissen et al. (2012), who 
found fewer than 25% of participants in 
Minnesota mitigated after receiving high 
test results. The percentage of people who 
mitigated in our study was lower than that 
reported by Riesenfeld et al. (2007), who 
found 43% of Vermont residents mitigated 
after receiving high test results; our study 
results, however, were within the range 
(5.5–40.4%) reported by Doyle et al. (1991) 
for a mass media-based radon intervention 
study in the Washington, DC, area. These 
findings suggest intervention measures 
should not be limited to efforts to increase 
radon testing alone but must focus also on 
increasing the proportion of individuals 
who follow through with mitigation.

Although Riesenfeld et al. (2007) found 
mitigation was associated with higher educa-
tion and concerns high radon levels would 

adversely affect property values, we did not 
find strong evidence that education was 
associated with mitigation and only 25% of 
our respondents selected “concern about 
property value” when asked about factors 
that influenced mitigation. Like Nissen et al. 
(2012), we found health concerns for them-
selves and their children were a primary rea-
son for mitigation. We also found older indi-

viduals and female participants were more 
likely to mitigate.

In addition, our findings are similar to 
those of prior studies that found the mag-
nitude of the radon level in the home was 
associated with mitigation. In our study, 
individuals who had radon levels >6.0 pCi/L 
were more likely to mitigate than individuals 
with lower radon levels. Doyle et al. (1991) 

Testing and Mitigation Behaviors of Radon Mitigation Survey 
Participants, Utah County, Utah, May 2014–January 2016

TABLE 2 continued from page 25

Variable # %

After testing your home, did you or anyone else do any work to the house to reduce the radon level?

 No 23 77

 Yes 7 23

 If yes, what type of work was done to reduce the radon level in your home 
 (select all that apply)?

 A system was installed for ventilation or to draw out the radon 4 57

 Doors or windows were opened 2 29

 Other: Put a pipe in the floor 1 14

 If yes, who performed the work to reduce the radon level in your home  
 (select all that apply)?

 A professional contractor 4 80

 A member of the home or friend 1 20

 Not provided 2

 If yes, how much money did you spend to reduce the radon level in your home?

 ≤$100 0 0

 $101–$500 1 20

 $501–$1,000 0 0

 $1,001–$2,000 3 60

 >$2,000 1 20

 Not provided 2

 If yes, what factors influenced you to make changes to your home to reduce 
 radon levels (select all that apply)?

 Concern for your own health 3 75

 Concern for your children’s health 3 75

 Concern about property value 1 25

 Other: Saw a television program about it and I got a flyer in my mail saying  
 that the mayor had tested his house

1 25

 Not provided 3

Note. Participants (N = 30) were individuals who completed a survey regarding radon mitigation behaviors after 
they found out their residence had radon levels greater than or equal to the U.S. Environmental Protection Agency’s 
recommended action level of 4.0 pCi/L.
a These should be rooms above ground level.     
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found the proportion of people who miti-
gated radon in their homes increased from 
approximately 12% for homes with radon 
levels between 4.0–20.0 pCi/L to >40% for 
homes with radon levels >20 pCi/L. Simi-
larly, Weinstein and Sandman (1992) found 
that 75–80% of individuals who had homes 
with radon levels >20.0 pCi/L mitigated. 
Together, these findings suggest one’s per-
ception of risk might play an important role 
in the decision to mitigate. Indeed, 26% of 
participants in our study who did not miti-
gate selected “radon levels in my home were 
not high enough to really concern me” as 
a reason why. Interestingly, Weinstein and 
Sandman found that perceived threat was 
a stronger predictor of mitigation than the 
actual radon level. Future studies of the 
relationship between perceived versus actual 
risk and individuals’ decisions to mitigate 
are needed to guide future interventions. 

Doyle et al. (1991) suggest some of the fac-
tors that can interfere with people complet-
ing radon mitigation are it is time consuming, 
technical and complex, and requires coordi-
nation with other professionals. Our findings 
partially support this assessment, as 35% of 
those who did not mitigate responded it was 
inconvenient and another 13% responded 
they had not mitigated due to time con-
straints. We found 30% of people responded 
they did not mitigate due to cost, which was 
also reported by Nissen et al. (2012) as a bar-
rier to mitigation.

Considering radon mitigation is a relatively 
complex task, we suggest that multifaceted 
interventions similar to those used by the 
Iowa AIR Coalition are needed (Bain et al., 
2016). Specific intervention measures used 
in Iowa included increasing radon awareness 
and testing, sharing stories from lung cancer 
survivors at community events and legisla-

tive sessions, advocating for radon testing 
and radon-resistant new construction, and 
providing financial assistance or low-interest 
loans to help individuals or families cover the 
costs associated with mitigation. This inter-
vention in Iowa led to a 108% increase in the 
number of homes mitigated across the state 
from 2009–2014. For renters, we suggest pol-
icies are needed that require property owners 
to test for radon and to mitigate if levels are 
≥4.0 pCi/L.

Our study was limited by its relatively 
small sample size. Although we enrolled 
110 participants, only a small percentage 
(31%) had homes with radon levels ≥4.0 
pCi/L, and of these, only 23% mitigated 
their homes. Thus, even though some of 
the odds ratios from our study were large, 
they were not statistically significant. The 
small sample size also meant we could not 
adjust for potential confounders or estimate 

Reasons for Not Making Changes to the Home to Reduce Radon Levels Among Radon Mitigation Survey 
Participants, Utah County, Utah, May 2014–January 2016

Reason a # %

I am not concerned about radon affecting my health 1 4

Radon levels in my home were not high enough to really concern me 6 26

The benefits of reducing radon levels were not clear to me 2 9

The cost is too great 7 30

Inconvenience 8 35

Making changes to my home would not reduce radon levels enough to make a difference 4 17

The radon level in my home was not measured in a living area 1 4

Other (please specify) 16 70

Currently comparing prices of mitigating on my own versus hiring a professional 1 4

Waiting for radon test results 4 17

Haven’t had time 3 13

Need to retest 3 13

I would have done something if my retest results from other areas in my house were also high, but in more open areas 
the test results were lower. My storage room has little air flow, so the results there were high.

1 4

Looking for the right company right now. Not enough information on radon companies. Had neighbors who spent a lot 
of money on radon-reducing systems, but radon levels weren’t reduced enough to be worth it.

1 4

Might be other health problems to worry about at our age 2 9

Mitigation is scheduled for a couple weeks from now, but the company doing it was scheduled out 1 4

Note. Participants (N = 30) were individuals who completed a survey regarding radon mitigation behaviors after they found out their residence had radon levels greater than or equal to the 
U.S. Environmental Protection Agency’s recommended action level of 4.0 pCi/L. Participants (n = 23, 77%) indicated that they did not do any work to the house to reduce the radon level 
(Table 2).
a Participants were asked to select all reasons that applied.

TABLE 3
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unconditional logistic regression models 
for mitigating that simultaneously included 
multiple demographic or housing character-
istics as independent variables. We also note 
that our sample of participants was taken 
from a relatively homogenous population. 
The majority of participants were Caucasian, 
identified as male, had at least a bachelor’s 
degree, and owned their home. Thus, our 
results might not generalize to more diverse 
locations. We also used an approximately 
four month follow-up period for this study. 
It is possible the percentage of individuals 
who mitigated would have been higher had 
the follow-up period been longer. 

Conclusion
Our findings add to a growing number 
of studies that have documented the gap 
between testing and mitigation. In this 
study, only 23% of individuals with radon 
levels ≥4.0 pCi/L mitigated their homes. 
Considering that this study consisted 
largely of college-educated homeown-
ers who self-selected to purchase a radon 
test kit from UCHD, the low percentage 
of individuals who followed through with 
mitigation is concerning. Factors that 
could explain whether individuals mitigate 
include age, gender, magnitude of radon 
level, inconvenience, time, and cost. These 

factors likely would be best addressed by 
multifaceted interventions that address 
policies, risk perception, cost, and other 
barriers. 
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Associations Between Demographic and Housing Characteristics and Mitigating Residences for Radon 
Among Radon Mitigation Survey Participants, Utah County, Utah, May 2014–January 2016

Characteristic Mitigated Did Not Mitigate Exact OR a Exact 95% CI a

# % # %

Age (years)

18–64 3 43 16 70 1.00 Reference

>64 4 57 7 30 2.93 [0.38, 25.74]

Gender

Male 2 33 14 67 1.00 Reference

Female 4 67 7 33 3.78 [0.42, 51.67]

Not provided 1 2

Highest grade or degree completed

Some high school; high school or earned GED certificate; 
some college; bachelor’s degree

5 71 18 78 1.00 Reference

Master’s degree; some graduate school 2 29 5 22 1.42 [0.11, 12.77]

Current annual family income

$15,000–$54,999 3 50 9 43 1.00 Reference

>$54,999 3 50 12 57 0.76 [0.08, 7.07]

Not provided 1 2

Relationship status

Currently married 5 83 20 91 1.00 Reference

Divorced; single, never been married, and not living with  
a partner

1 17 2 9 1.94 [0.03, 45.02]

Not provided 1 1

Number of people who live in the home

1–2 3 50 8 36 1.00 Reference

3–4 3 50 6 27 1.31 [0.13, 13.74]

5–9 0 0 8 36 0.31 b [0.00, 2.23]

Not provided 1 1

TABLE 4

continued 



October 2021 • Journal of Environmental Health 29

Akaike, H. (1974). A new look at the statistical model identification. 
IEEE Transactions on Automatic Control, 19(6), 716–723. https://
doi.org/10.1109/TAC.1974.1100705

Akerley, W., Keyser, C., Edwards, S., Wilson, R., Van Duren, T., 
Akerley, D., Tranter, S., & Sharry, S. (2011). Awareness of radon-
associated health risks in Utah. Utah’s Health: An Annual Review, 
16, 58–60. https://collections.lib.utah.edu/ark:/87278/s6mh0mpp

Bain, A.A., Abbott, A.L., & Miller, L.L. (2016). Successes and chal-
lenges in implementation of radon control activities in Iowa, 
2010–2015. Preventing Chronic Disease, 13, Article 150596. http://
dx.doi.org/10.5888/pcd13.150596

Cohen Hubal, E.A., Sheldon, L.S., Burke, J.M., McCurdy, T.R., Berry, 
M.R., Rigas, M.L., Zartarian, V.G., & Freeman, N.C. (2000). 
Children’s exposure assessment: A review of factors influencing 
children’s exposure, and the data available to characterize and 
assess that exposure. Environmental Health Perspectives, 108(6), 
475–486. https://doi.org/10.1289/ehp.108-1638158

Davis, S.F., Johnston, J.D., Magnusson, B.M., Novilla, M.L.B., 
Torgersen, B.K., Schnell, A.J., & Crandall, A. (2018). Predic-

tors of radon testing among Utah residents using a theory-based 
approach. Journal of Environmental Health, 80(6), 20–27.

Doyle, J.K., McClelland, G.H., Schulze, W.D., Elliott, S.R., & Rus-
sell, G.W. (1991). Protective responses to household risk: A case 
study of radon mitigation. Risk Analysis, 11(1), 121–134.

Duckworth, L.T., Frank-Stromborg, M., Oleckno, W.A., Duffy, P., 
& Burns, K. (2002). Relationship of perception of radon as a 
health risk and willingness to engage in radon testing and miti-
gation. Oncology Nursing Forum, 29(7), 1099–1107. https://doi.
org/10.1188/02.ONF.1099-1107

Howe, C.J., Cole, S.R., Westreich, D.J., Greenland, S., Napravnik, S., 
& Eron, J.J., Jr. (2011). Splines for trend analysis and continuous 
confounder control. Epidemiology, 22(6), 874–875. https://doi.
org/10.1097/EDE.0b013e31823029dd

Johnson, F.R., & Luken, R.A. (1987). Radon risk information and 
voluntary protection: Evidence from a natural experiment. Risk 
Analysis, 7(1), 97–107. https://doi.org/10.1111/j.1539-6924.1987.
tb00973.x

References

continued on page 30

Associations Between Demographic and Housing Characteristics and Mitigating Residences for Radon 
Among Radon Mitigation Survey Participants, Utah County, Utah, May 2014–January 2016

TABLE 4 continued

Characteristic Mitigated Did Not Mitigate Exact OR a Exact 95% CI a

# % # %

Number of children who live in the home

0 4 67 10 45 1.00 Reference

1–2 2 33 4 18 1.24 [0.08, 13.83]

3–6 0 0 8 36 0.27 b [0.00, 1.81]

Not provided 1 1

Own or rent home

Own 7 100 22 96 1.00 Reference

Rent 0 0 1 4 3.29 b [0.00, 62.43]

How long lived in the current residence (10 years) 1.06 [0.58, 1.89]

Not provided 1 0

Radon level (pCi/L)

4.0–6.0 1 14 11 48 1.00 Reference

6.1–9.0 3 43 7 30 4.39 [0.29, 269.48]

9.1–19.4 3 43 5 22 5.95 [0.37, 377.14]

Note. Participants (N = 30) were individuals who completed a survey regarding radon mitigation behaviors after they found out their residence had radon levels greater than or equal to the 
U.S. Environmental Protection Agency’s recommended action level of 4.0 pCi/L. Of these, 23 participants (77%) indicated that they did not do any work to the house to reduce the radon 
level and 7 participants (23%) indicated that they did do work to the house to reduce the radon level (Table 2). CI = confidence interval.
a Estimated via simple exact unconditional logistic regression models.
b Median unbiased estimate.
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