1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Oncol Nurs Forum. Author manuscript; available in PMC 2018 January 05.

-, HHS Public Access
«

Published in final edited form as:
Oncol Nurs Forum. 2017 March 01; 44(2): E55-E63. do0i:10.1188/17.ONF.E55-E63.

Association of Smoking in the Home With Lung Cancer Worry,
Perceived Risk, and Synergistic Risk

Karen M. Butler, DNP, RN, Mary Kay Rayens, PhD, Amanda T. Wiggins, PhD, Kathy B.
Rademacher, BA, and Ellen J. Hahn, PhD, RN, FAAN

Butler is an associate professor and assistant dean, Rayens is a professor, Wiggins is a
statistician, Rademacher is a data manager, and Hahn is a professor and director, all in the
College of Nursing at the University of Kentucky in Lexington

Abstract

Purpose/Objectives—To examine the association of smoking in the home with lung cancer
worry, perceived risk, and synergistic risk, controlling for sociodemographics, family history of
lung cancer, and health-related self-concept. The hypothesis is that participants with smoking in
the home would have higher scores for lung cancer worry, perceived risk, and synergistic risk.

Design—Cross-sectional baseline survey.

Setting—Participants recruited from an outpatient clinic and pharmacy at University of Kentucky
HealthCare, an academic medical center.

Sample—515 homeowners from a larger randomized, controlled trial aimed at reducing exposure
to radon and secondhand smoke (SHS).

Methods—Homeowners were selected via quota sampling so that about half would have a
smoker or smokers in the home.

Main Research Variables—Lung cancer worry and perceived risk; perception of synergistic
risk of radon and SHS exposure; demographics.

Findings—Participants with smoking in the home had higher rates of lung cancer worry and
perceived risk. In addition, those with less education and a family history of lung cancer and who
were current smokers had higher lung cancer worry and perceived lung cancer risk scores.
Predictors of perception of synergistic risk were marital status and health-related self-concept.

Conclusions—Homeowners with smoking in the home, less education, and a family history of
lung cancer had greater lung cancer worry and perceived lung cancer risk. Lung cancer risk
reduction interventions with vulnerable populations are needed.

Implications for Nursing—Nurses are in a unique position to target high-risk populations and
identify opportunities to create teachable moments to reduce environmental risks of radon and
tobacco smoke exposure.

Butler can be reached at karen.butler@uky.edu, with copy to editor at ONFEditor@ons.org.

Butler, Rayens, and Hahn contributed to the conceptualization and design. Butler, Rademacher, and Hahn completed the data
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Lung cancer remains the leading cause of cancer death in the United States (Henley et al.,
2014), although it is largely preventable by eliminating smoking, as well as exposure to
radon and secondhand smoke (SHS) (Centers for Disease Control and Prevention [CDC],
2016¢). Many people have heard that exposure to tobacco smoke is a cause of lung cancer
because this information is widely available in the popular press. However, an estimated
25% of lung cancer cases globally occur in nonsmokers, resulting in about 300,000 deaths
every year (Sun, Schiller, & Gazdar, 2007). The second leading cause of lung cancer among
smokers and the leading cause among nonsmokers is radon exposure (Neri, Stewart, &
Angell, 2013), causing about 15,000-22,000 lung cancer deaths annually in the United
States (National Cancer Institute, 2011). More radon-related lung cancers occur in those
with a history of smoking than in those without a history of smoking. Exposure to both
radon and tobacco smoke produces a synergistic risk, increasing the likelihood of developing
lung cancer (National Research Council, 1999) by nearly tenfold (U.S. Environmental
Protection Agency, 2012), although radon exposure is a risk for smokers and nonsmokers.
Among never smokers, exposure to radon may be more harmful to those who have also been
exposed to SHS (Lagarde et al., 2001).

The home is the major source of SHS and radon exposure. Households with less educated
parents or headed by a single parent are more likely to report smoking indoors (Klepeis et
al., 2013; Zhang, Martinez-Donate, Kuo, Jones, & Palmersheim, 2012). Radon, an odorless,
colorless radioactive gas, can enter a home by diffusion from the soil through concrete floors
and walls, foundation cracks, floor drains, sump pumps, construction joints, and cracks or
pores in hollow block walls (Kennedy, Probart, & Dorman, 1991; Radon Testing
Corporation of America, n.d.).

People may perceive the presence of SHS and/or radon in the home as a threat, potentially
prompting them to worry about lung cancer, which creates a teachable moment (TM) and
stimulates action (McBride et al., 2008). The TM model defines TMs as health events that
occur naturally and are believed to motivate individuals to make positive changes to reduce
risk. A health event can serve as a cue to perceive a health threat, which can motivate an
individual to reduce the threat (e.g., adoption of a smoke-free home) (McBride, Emmons, &
Lipkus, 2003). TMs are characterized by three major psychosocial factors: perceived risk,
emotions such as worry, and health-related self-concept. Because more radon-related lung
cancers occur among those with a history of smoking (National Research Council, 1999;
Sun et al., 2007), a fourth psychosocial factor was added, perceived synergistic risk, to better
understand TMs for lung cancer risk reduction. Because health events, such as cancer
diagnoses, are typically not predicted or randomly assigned, research on the TM has been
challenging. A long-term goal of this research is to create TMs that can reduce lung cancer
risk (e.g., radon testing).

The prevention of lung cancer is of importance to oncology nurses because it is the second
most common cancer diagnosed in men and women, causing one of every four cancer deaths
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in the United States (American Cancer Society, 2016). Equally important is the identification
of evidence-based strategies to educate the public and create behavior change to reduce
environmental risks. The purpose of this study was to examine the association of smoking in
the home with lung cancer worry, perceived risk, and synergistic risk (SHS plus radon),
controlling for sociodemographics, family history of lung cancer, and health-related self-
concept. The current authors hypothesized that participants with smoking in the home would
have higher scores for lung cancer worry, perceived risk, and synergistic risk, as well as that
these outcomes would be associated with demographic characteristics and health-related
self-concept.

Design and Sample

Measures

The study was a descriptive correlational design. The data were collected during the baseline
(i.e., preintervention) assessment of a larger randomized, controlled trial to test the effects of
a dual home screening intervention for reducing home exposure to radon and SHS. A quota
sample of homeowners were recruited from clinics and a pharmacy at an academic medical
center, as well as from community locations (e.g., health fairs, homeowners’ association
meetings), in central Kentucky and enrolled on site. Smoking in the home was assessed, and
homeowners within each of the equally sized “smoking in the home” strata (i.e., those with
and without smoking in the home) were randomly assigned to the intervention or control
group for the larger trial. The study was approved by the University of Kentucky Medical
Institutional Review Board.

Smoking in the home was assessed by asking the following question, answered with a “yes”
or “no” response: “Do you or any other members of your household smoke cigarettes,
cigars, or pipes?” Lung cancer worry was measured using a series of four items shown to be
associated with taking health-promoting actions and adapted from the three-item validated
Cancer Worry Scale (Lerman, Trock, Rimer, Boyce, et al., 1991; Lerman, Trock, Rimer,
Jepson, et al., 1991). The first item—"How much do you currently worry about getting lung
cancer someday?”—was measured using a five-point Likert-type scale ranging from 1 (not
at all) to 5 (all the time). The other three items—"How much do worries about lung cancer
impact your mood?”; “How much do worries about lung cancer impact your daily
activities?””; and “When you worry about lung cancer, how difficult is it to control these
worries?”—were measured using a four-point Likert-type scale ranging from 1 (not at all) to
4 (all the time). To ensure that all four items received equal weight for the final lung cancer
worry score, the first item was multiplied by a factor of 4/5, resulting in a value of 4 as the
maximum contribution from each item. A summary score was created, with higher scores
representing greater lung cancer worry. The Cronbach alpha for this sample was 0.82.

Lung cancer risk was measured using a single ordinal item: “How would you rate your risk
of developing lung cancer in your lifetime on a scale of 0-10?” Higher scores indicated
elevated risk (Hahn, Rayens, Hopenhayn, & Christian, 2006). Similarly, synergistic risk was
measured using a single item asking participants to rate the risk of developing lung cancer
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from being exposed to radon and smoking a pack of cigarettes per day, compared to the risk
of only smoking a pack of cigarettes per day with no radon exposure. Participants rated risk
on a five-point Likert-type scale ranging from 1 (much less risky) to 5 (much more risky).

Participants’ sociodemographic and personal characteristics were assessed; they are listed in
Table 1. Because few participants indicated minority racial and ethnic group membership,
categories were combined to form a single measure of race or ethnicity (i.e., “White and
non-Hispanic” versus “other”). Family history of lung cancer was determined by asking the
following question, answered with a “yes” or “no” response: “Has anyone in your family
ever been told they have lung cancer?” Personal smoking was determined by asking the
following question: “When was the last time you smoked a cigarette?” Current smokers
indicated having smoked in the past 30 days, whereas former or never smokers had either
not smoked in the past month or in their lifetime.

Health-related self-concept was measured using the eight-item validated health-protective
motivation subscale of the Generalized Health-Related Self-Concept—76 (Wiesmann,
Niehorster, Hannich, & Hartmann, 2008). The subscale measures beliefs and attitudes
toward health-enhancing behaviors (one item is, “I look after my health consciously”) and
behavioral intentions (one item is, “In general, practicing healthy behaviors is good for
me™). Participants indicated their level of agreement with the subscale statements using a
seven-point Likert-type scale ranging from 1 (disagree entirely) to 7 (agree entirely). All
items except one were positively worded so that higher scores would refect more health-
enhancing beliefs; the one negatively worded item was reverse-coded to create the summary
score. The summary score was calculated by summing the eight items; the potential range is
8-56, with higher scores indicating greater health-related self-concept. The Cronbach alpha
for this sample was 0.91.

Analytic Strategy

Results

Study variables were summarized using descriptive statistics, including means and standard
deviations or frequency distributions. Bivariate analysis, including the two-sample t test and
chi-square test of association, was used to compare study variables between those with and
without smoking in the home. Multiple linear regression was used to test for associations of
demographic and personal variables, smoking-related indicators, and health-related self-
concept with lung cancer worry, perceived lung cancer risk, and synergistic risk. Variance
inflation factors were used to determine if multicollinearity was present in the regressions.
All data analysis was conducted using SAS®, version 9.4, with an alpha level of 0.05
throughout.

Compared to participants with smoking in the home, participants without smoking in the
home were older (48.5 years versus 53.9 years, respectively; p < 0.001). Participants from
households with smoking were more likely to be female (75%) compared to those from
nonsmoking households (61% female; p < 0.001). The association of home smoking status
with race and ethnicity was not significant; in the total sample, 85% were White and non-
Hispanic. Participants with smoking in the home were less likely to report having completed
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postsecondary education (75%) compared with those without smoking in the home (94%) (p
< 0.001). The percentage of married participants did not differ significantly between the two
home smoking groups (i.e., those with and without smokers in the home); 67% of all
participants were married. The association between family history of lung cancer and home
smoking group was not significant; 24% of all participants had a family history of lung
cancer.

Consistent with the design, personal smoking status was correlated with home smoking
group. Of those who lived in a home with one or more smokers, 50% were current smokers,
whereas none of those living in a home without smokers personally smoked (p < 0.001).
Among those living in a home with smokers, 52% of female participants were nonsmokers,
compared to 40% of male participants who did not currently smoke (x? = 3, p = 0.085).
Health-related self-concept was significantly lower among those living in a home with
smoking, and lung cancer worry and perceived lung cancer risk were higher, compared with
those living in a home without smoking (p < 0.001 for each of these three group
comparisons). Perceived synergistic risk was lower among those living in a home with
smoking, compared to participants living in a home without smoking (p < 0.001).

Associations of Worry and Perceived Risk Outcome Variables

The variance inflation factors for the set of possible independent variables (i.e., age, gender,
race and ethnicity, marital status, education, family history of lung cancer, personal smoking
status, smoking in the home, and health-related self-concept) were all less than 1.7,
suggesting that multicollinearity was not a factor. Smoking in the home was predictive of
lung cancer worry and perceived risk of lung cancer. Other significant predictors of lung
cancer worry included postsecondary education, family history of lung cancer, and current
smoking status (see Table 2). The model was significant overall (p < 0.001), with an R2 of
0.24. Those with postsecondary education scored an average of 1.3 points lower on the lung
cancer worry scale (p < 0.001), whereas those with a family history of lung cancer scored an
average of 0.6 points higher on the worry scale (p = 0.004) (points refer to how much
average lung cancer risk score changes as a result of changing the value of the significant
predictors in the model). Current smokers scored 1.1 points higher on lung cancer worry
than former or never smokers (p < 0.001), and participants with smoking in the home rated
their lung cancer worry one point higher than those in homes without smoking (p < 0.001).
The other variables in the model were not significantly associated with lung cancer worry.
The model with the outcome of perceived risk of lung cancer was significant overall (R2 =
0.31, p < 0.001). Participants with postsecondary education rated their risk as nearly one
point lower (0.9) than those with, at most, a high school degree (p = 0.001). Those with a
family history of lung cancer rated their perceived risk of developing the disease as 1.3
points higher, on average, compared to those without a family history of lung cancer (p <
0.001). Current smokers rated their perceived risk as 1.5 points higher than nonsmokers (p <
0.001), and participants living in a home with one or more smokers rated their lung cancer
risk as 1.2 points higher, on average, than those in homes without smokers (p < 0.001).
Similar to the lung cancer worry model, the other variables did not predict perceived risk of
lung cancer.
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Smoking in the home was not associated with synergistic risk perception. The significant
predictors of perception of synergistic risk included marital status and health-related self-
concept. The model was significant overall (p < 0.001), but the RZ was relatively modest, at
0.09. Compared to unmarried participants, those who were married perceived the synergistic
risk of smoking one pack of cigarettes per day and radon exposure as being about 0.2 points
higher, on average (p = 0.02). For each 10-point increase in health-related self-concept, the
perception of synergistic risk increased by an average of 0.2 points (p = 0.004). Synergistic
risk perception was not related to family history of lung cancer, personal smoking, or other
demographic or personal variables.

Discussion

This study examined the association of smoking in the home with lung cancer worry,
perceived risk, and synergistic risk, controlling for demographic and personal variables. As
hypothesized, those with smoking in the home had greater lung cancer worry and perceived
lung cancer risk than those without smoking in the home. Study participants who were
current smokers also reported greater lung cancer worry and risk of developing lung cancer.
Similarly, Finney Rutten, Blake, Hesse, Augustson, and Evans (2011) observed that current
smokers perceive their lung cancer risk to be very high and report worry about lung cancer
more frequently than former and never smokers. Those who are at high risk for developing
cancer report more worry (McCaul, Branstetter, O’Donnell, Jacobson, & Quinlan, 1998).
However, smokers may underestimate their risk of developing lung cancer (McCoy et al.,
1992; Weinstein, Marcus, & Moser, 2005). The fact that those with tobacco smoke exposure
in this study reported more lung cancer worry and greater perceived risk than nonsmokers
and those without smoking in the home provides support for creating and testing targeted
TM interventions to reduce SHS and increase access to tobacco treatment (McBride,
Emmons, & Lipkus, 2003). Homeowners with less education reported greater lung cancer
worry and perceived lung cancer risk. What may partially explain this finding is that
individuals with less education are more likely to be smokers (CDC, 2016a) and that
smokers in this study reported greater lung cancer worry and perceived risk. Individuals with
less education tend to fall into a lower socioeconomic status (SES) group, which bears a
disproportionate burden of tobacco-related illness and death. This is, in part, attributable to
disparities in access to health care and smoking cessation programs (American Legacy
Foundation, 2009), as well as the tobacco industry’s targeted promotion to low SES
populations (Apollonio & Malong, 2005). A systematic review of behavior change
interventions with low-income groups revealed small positive effects on healthy behaviors,
including smoking cessation (Bull, Dombrowski, McCleary, & Johnston, 2014); more
research is needed on effective lung cancer risk reduction approaches concerning radon and
tobacco smoke for low-income groups. Consideration of health literacy is important in this
population because it may affect individuals’ ability to engage in self-care. Key components
of health literacy are using plain language people can understand the first time they hear it,
relaying the most important points first, breaking complex information into simpler pieces,
defining technical terms, and using active voice (U.S. Department of Health and Human
Services, n.d.). In addition to behavior change interventions, policy approaches affecting low
income populations are critical, including promoting smoke-free public housing, improving
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access to tobacco treatment, counteracting tobacco industry messages, and funding
culturally and linguistically appropriate educational interventions. Hewett, Sandell,
Anderson, and Niebuhr (2007) found that 48% of renters in multiunit housing facilities had
experienced SHS exposure at some point, and 54% expressed interest in living in smoke-free
housing. Policy interventions are particularly important for those living in public housing
who are more affected by SHS (Winickoff, Gottlieb, & Mello, 2010) and may not feel
empowered to request smoke-free housing (Hennrikus, Pentel, & Sandell, 2003). Findings
paired with existing evidence provide support for more research on radon and SHS exposure,
lung cancer worry, and perceived risk in low SES populations.

Those with a family history of lung cancer reported greater lung cancer worry and perceived
lung cancer risk. Consistent with recommendations from the CDC (2016b) and others
(Ramsey, Yoon, Moonesinghe, & Khoury, 2006), assessment and consideration of family
history of lung cancer needs to be integrated into cancer prevention and control programs
and into all public health nursing settings. In contrast to the findings of this study, Weinstein
et al. (2005) reported that having a family history of lung cancer was not associated with
perceived risk among current and former smokers; a potential explanation for this finding is
that smokers are likely to minimize their own health risks. However, because participants
with a family history of lung cancer were more worried and viewed themselves more at risk
in this study, those with a family history of lung cancer need targeted interventions to create
TMs to reduce lung cancer risk. Nurses are in a unique position to intervene here. A
diagnosis of lung cancer may maotivate close friends and family members to quit smoking
(Gritz et al., 2006; McBride, Emmons, & Lipkus, 2003; McBride, Pollak, et al., 2003).
However, the majority of family members of patients with lung cancer continue to smoke
after their family member’s diagnosis. In a study of families of patients with lung cancer,
Butler, Rayens, Zhang, and Hahn (2011) found that 72% of family members planned to quit
within the next six months. Motivation to quit smoking was positively correlated with
perceived lung cancer risk. A diagnosis of lung cancer represents a TM for family members
who may be amenable to tobacco treatment, as well as to radon and SHS risk reduction
measures.

The model predicting synergistic risk for lung cancer was the weakest of the three models
tested in this study. Those who were married perceived greater potential for synergistic risk
than did unmarried participants. Synergistic risk for lung cancer was also rated higher
among those with greater health-related self-concept scores. Perception of synergistic risk
was not related to family history, smoking status, or smoking in the home. In contrast,
family history of lung cancer and smoking in the home were related to lung cancer worry
and perceived risk of lung cancer, which were measured in regard to how participants were
personally affected. Synergistic risk was conceptualized in this study as the perception of
risk of “someone” who smokes one pack of cigarettes per day and is exposed to radon. This
difference in perspective (i.e., personal versus external to self) may be one reason why
family history of lung cancer and smoking in the home did not predict synergistic risk for
lung cancer. Measurement tools to assess personal synergistic risk are needed. Another
reason that known risk factors for lung cancer may not have predicted synergistic risk may
be a lack of public awareness that risk for lung cancer dramatically increases when an
individual is exposed to radon and SHS (National Research Council, 1999). Alerting
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homeowners with smoking in the home to the combined risks of radon and SHS is a way to
promote risk reduction behaviors. Developing and testing risk reduction interventions
framed around the concept of synergistic risk and employed in the general population is
warranted.

Participants with smoking in the home had poorer health-related self-concept and lower
perception of synergistic risk based on the bivariate analysis. Smoking in the home may
negatively affect perception of health status and lessen perceived quality of life. Perception
of synergistic risk was lower among those with smoking in the home. Implications exist for
educational and policy interventions, as well as for research related to the synergistic risk of
tobacco smoke and radon exposure aimed at those with smoking in the home. Because
smoking in the home was connected with all three of the major psychosocial factors
associated with creating a TM (perceived risk, emotions such as worry, and health-related
self-concept), testing for radon and SHS in the home may serve as a cue to perceive a health
threat, which could then motivate homeowners to reduce the threat (McBride, Emmons, &
Lipkus, 2003), such as radon mitigation and/or adoption of a smoke-free home (Hahn et al.,
2014).

Those with smoking in the home tended to be younger, female, and less educated, as
demonstrated in the bivariate analysis. Nationally, the highest smoking rates are among
younger adults and those with lower education levels, although smoking rates tend to be
higher among men than women (CDC, 2016a). In this study, more than half of the women
living in homes with smokers were not smokers themselves, compared with only two-fifths
of men in the same situation. Findings from this study are similar to those in a study
reporting that, among women, those closer to the poverty level were less likely to have a
smoke-free home (Shavers et al., 2006). Low parental education, unemployment, low
household equivalent income, and single-parent family are independently associated with
children’s SHS exposure in the home (Bolte & Fromme, 2008; Mills, White, Pierce, &
Messer, 2011). Targeted interventions to promote smoke-free environments are needed with
young, less educated female homeowners.

A few limitations of this study exist. Because quota sampling was used to recruit participants
(i.e., half in each home smoking stratum), the two groups differed somewhat
demographically. This concern is lessened because of inclusion of demographics as controls
in the multivariate analyses. In addition, the sample was largely White and non-Hispanic.
Although this is consistent with the race and ethnicity distribution in the study’s geographic
area, generalizability to other regions may be limited. Finally, the sample was relatively well
educated compared to the general population, likely reflective of homeowner status as one of
the inclusion criteria. This limits generalizability of these findings to more diverse
populations, particularly those with lower socioeconomic status who may be more affected
by tobacco use and lung cancer.
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Implications for Nursing

Nurses, particularly oncology nurses, are well prepared for involvement in screening and
prevention activities directed at lung cancer. Their expertise lends credibility and a
perspective that is unique to their practice. Nurses are also in a key position to target high-
risk populations and their families, as well as to identify opportunities for creating TMs to
reduce risks of radon and tobacco smoke exposure. TMs are not necessarily random and can
be created as a deliberate element of nurse—patient interactions. Education plays a large role
in such interventions. For example, given a diagnosis of lung cancer, oncology nurses could
talk about the risks of radon and ask the patient and his or her family to test their home.

Targeted campaigns have been shown to motivate people to consider smoking cessation and
support smoke-free policy (Butler et al., 2014; Riker et al., 2015). In addition to information
about the dangers of tobacco smoke and radon exposure, education about the synergistic
effects of these two risk factors is essential. Nurses need to combine the message when
providing evidence-based tobacco treatment and SHS reduction interventions by
encouraging smoke-free homes and home radon testing. Home test kits for radon are
commercially available at a low cost, but many may not know where or how to get radon test
kits or even how to use or interpret them once purchased (Kennedy et al., 1991). Education-
based interventions may serve as a cue, resulting in a perceived health threat, which can, in
turn, motivate positive behavior change to eliminate tobacco smoke and radon exposure.
Oncology nurses can also lead initiatives to promote smoke-free policy and mandatory radon
testing, which have been shown to decrease smoking rates, as well as exposure to SHS and
radon (Hahn, York, & Rayens, 2010; Lantz, Mendez, & Philbert, 2013).

Targeting those exposed to SHS in the home with a combined message to reduce radon and
tobacco smoke is indicated and appropriate for nurses who work with this vulnerable
population. Oncology nurses are also well positioned to be involved in research to develop
and test lung cancer risk reduction interventions that create TMs with vulnerable
populations.

Conclusion

Results of this study reveal that homeowners with smoking in the home, less education, and
a family history of lung cancer had greater lung cancer worry and perceived lung cancer
risk. Those with smoking in the home were more likely to be younger, less educated, and
female. Targeting patients and family members exposed to SHS in the home with a
combined message to reduce radon and tobacco smoke is indicated. Findings establish the
need to develop and test lung cancer risk reduction interventions that create TMs with
vulnerable populations. Oncology nurses have special expertise that makes them ideal to
encourage patients and their families, particularly those with smokers in the home, to reduce
exposure to SHS and radon to prevent lung cancer.

Acknowledgments

This project was funded by the National Institute of Environmental Health Sciences (NIEHS) and the National
Institute of General Medical Sciences (NIGMS) (R01ES021502). The content is solely the responsibility of the

Oncol Nurs Forum. Author manuscript; available in PMC 2018 January 05.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Butler et al. Page 10

authors and does not necessarily represent the official views of the NIEHS, NIGMS, or the National Institutes of
Health. Hahn has received research funding and travel support from NIEHS.

References

American Cancer Society. Key statistics for lung cancer. 2016. Retrieved from https://www.cancer.org/
cancer/non-small-cell-lung-cancer/about/key-statistics.html

American Legacy Foundation. Tobacco control in rural America. Washington, DC: Author; 2009.

Apollonio D, Malone R. Marketing to the marginalised: Tobacco industry targeting of the homeless
and the mentally ill. Tobacco Control. 2005; 14:409-415. DOI: 10.1136/tc.2005.011890 [PubMed:
16319365]

Bolte G, Fromme H. Socioeconomic determinants of children’s environmental tobacco smoke
exposure and family’s home smoking policy. European Journal of Public Health. 2008; 19:52-58.
DOI: 10.1093/eurpub/ckn114 [PubMed: 19033356]

Bull ER, Dombrowski SU, McCleary N, Johnston M. Are interventions for low-income groups
effective in changing healthy eating, physical activity and smoking behaviours? A systematic review
and meta-analysis. BMJ Open. 2014; 4:e006046.doi: 10.1136/bmjopen-2014-006046

Butler KM, Rayens MK, Adkins S, Record R, Langley R, Derifeld S, Hahn EJ. Culturally-specific
smoking cessation outreach intervention in a rural community. Public Health Nursing. 2014; 31:44—
54. DOI: 10.1111/phn.12066 [PubMed: 24387774]

Butler KM, Rayens MK, Zhang M, Hahn EJ. Motivation to quit smoking among relatives of lung
cancer patients. Public Health Nursing. 2011; 28:43-50. DOI: 10.1111/j.1525-1446.2010.00916.x
[PubMed: 21198813]

Centers for Disease Control and Prevention. Current cigarette smoking among U.S. adults aged 18
years and older. 2016a. Retrieved from http://bit.ly/1qWuxcz

Centers for Disease Control and Prevention. Family health history. 2016b. Retrieved from http://bit.ly/

2JYEgrb

Centers for Disease Control and Prevention. Lung cancer and the environment. 2016c. Retrieved from
http://bit.ly/IHWN6YQ

Finney Rutten LJ, Blake KD, Hesse BW, Augustson EM, Evans S. llIness representations of lung
cancer, lung cancer worry, and perceptions of risk by smoking status. Journal of Cancer Education.
2011; 26:747-753. DOI: 10.1007/s13187-011-0247-6 [PubMed: 21688184]

Gritz ER, Fingeret MC, Vidrine DJ, Lazev AB, Mehta NV, Reece GP. Successes and failures of the
teachable moment: Smoking cessation in cancer patients. Cancer. 2006; 106:17-27. DOI: 10.1002/
cncr.21598 [PubMed: 16311986]

Hahn EJ, Rayens MK, Hopenhayn C, Christian WJ. Perceived risk and interest in screening for lung
cancer among current and former smokers. Research in Nursing and Health. 2006; 29:359-370.
DOI: 10.1002/nur.20132 [PubMed: 16847914]

Hahn EJ, Rayens MK, Kercsmar SE, Adkins SM, Wright AP, Robertson HE, Rinker G. Dual home
screening and tailored environmental feedback to reduce radon and secondhand smoke: An
exploratory study. Journal of Environmental Health. 2014; 76:156-161. [PubMed: 24645427

Hahn EJ, York NL, Rayens MK. Smoke-free legislation in Appalachian communities. American
Journal of Public Health. 2010; 100:2012-2013. DOI: 10.2105/ajph.2010.202119 [PubMed:
20864693]

Henley SJ, Richards TB, Underwood JM, Eheman CR, Plescia M, McAfee TA. Lung cancer incidence
trends among men and women—United States, 2005-2009. Morbidity and Mortality Weekly
Report. 2014; 63:1-5. [PubMed: 24402465]

Hennrikus D, Pentel PR, Sandell SD. Preferences and practices among renters regarding smoking
restrictions in apartment buildings. Tobacco Control. 2003; 12:189-194. DOI: 10.1136/tc.12.2.189
[PubMed: 12773730]

Hewett MJ, Sandell SD, Anderson J, Niebuhr M. Secondhand smoke in apartment buildings: Renter
and owner or manager perspectives. Nicotine and Tobacco Research. 2007; 9(Suppl. 1):S39-S47.
DOI: 10.1080/14622200601083442 [PubMed: 17365725]

Oncol Nurs Forum. Author manuscript; available in PMC 2018 January 05.


https://www.cancer.org/cancer/non-small-cell-lung-cancer/about/key-statistics.html
https://www.cancer.org/cancer/non-small-cell-lung-cancer/about/key-statistics.html
http://bit.ly/1qWuxcz
http://bit.ly/2jYEgrb
http://bit.ly/2jYEgrb
http://bit.ly/1HwN6yQ

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Butler et al.

Page 11

Kennedy CJ, Probart CK, Dorman SM. The relationship between radon knowledge, concern and
behavior, and health values, health locus of control and preventive health behaviors. Health
Education Quarterly. 1991; 18:319-329. DOI: 10.1177/109019819101800305 [PubMed: 1917508]

Klepeis NE, Hughes SC, Edwards RD, Allen T, Johnson M, Chowdhury Z, Hovell MF. Promoting
smoke-free homes: A novel behavioral intervention using real-time audiovisual feedback on
airborne particle levels. PLOS ONE. 2013; 8:e73251.doi: 10.1371/journal.pone.0073251
[PubMed: 24009742]

Lagarde F, Axelsson G, Damber L, Mellander H, Nyberg F, Pershagen G. Residential radon and lung
cancer among never-smokers in Sweden. Epidemiology. 2001; 12:396-404. DOI:
10.1097/00001648-200107000-00009 [PubMed: 11416777]

Lantz PM, Mendez D, Philbert MA. Radon, smoking, and lung cancer: The need to refocus radon
control policy. American Journal of Public Health. 2013; 103:443-447. DOI: 10.2105/AJPH.
2012.300926 [PubMed: 23327258]

Lerman C, Trock B, Rimer BK, Boyce A, Jepson C, Engstrom PF. Psychological and behavioral
implications of abnormal mammograms. Annals of Internal Medicine. 1991; 114:657-661. DOI:
10.7326/0003-4819-114-8-657 [PubMed: 2003712]

Lerman C, Trock B, Rimer BK, Jepson C, Brody D, Boyce A. Psychological side effects of breast
cancer screening. Health Psychology. 1991; 10:259-267. DOI: 10.1037//0278-6133.10.4.259
[PubMed: 1915212]

McBride CM, Emmons KM, Lipkus IM. Understanding the potential of teachable moments: The case
of smoking cessation. Health Education Research. 2003; 18:156-170. DOI: 10.1093/her/18.2.156
[PubMed: 12729175]

McBride CM, Pollak KI, Garst J, Keefe F, Lyna P, Fish L, Hood L. Distress and motivation for
smoking cessation among lung cancer patients’ relatives who smoke. Journal of Cancer Education.
2003; 18:150-156. [PubMed: 14512262]

McBride CM, Puleo E, Pollak KI, Clipp EC, Woolford S, Emmons KM. Understanding the role of
cancer worry in creating a “teachable moment” for multiple risk factor reduction. Social Science
and Medicine. 2008; 66:790-800. DOI: 10.1016/j.socscimed.2007.10.014 [PubMed: 18037204]

McCaul KD, Branstetter AD, O’Donnell SM, Jacobson K, Quinlan KB. A descriptive study of breast
cancer worry. Journal of Behavioral Medicine. 1998; 6:565-579.

McCoy SB, Gibbons FX, Reis TJ, Gerrard M, Luus CA, Sufka AV. Perceptions of smoking risk as a
function of smoking status. Journal of Behavioral Medicine. 1992; 15:469-488. DOI: 10.1007/
bf00844942 [PubMed: 1447758]

Mills AL, White MM, Pierce JP, Messer K. Home smoking bans among U.S. households with children
and smokers. Opportunities for intervention. American Journal of Preventive Medicine. 2011;
41:559-565. DOI: 10.1016/j.amepre.2011.08.016 [PubMed: 22099231]

National Cancer Institute. Radon and cancer. 2011. Retrieved from https://www.cancer.gov/about-
cancer/causes-prevention/risk/substances/radon/radon-fact-sheet

National Research Council. Health effects of exposure to radon: BEIR VI. 1999. Retrieved from http://
bit.ly/2eRDcii

Neri A, Stewart SL, Angell W. Radon control activities for lung cancer prevention in national
comprehensive cancer control program plans, 2005-2011. Preventing Chronic Disease. 2013;
10:E132.doi: 10.5888/pcd10.120337 [PubMed: 23928457]

Radon Testing Corporation of America. (n.d.). Sources of radon in the home. Retrieved from http://
www.rtca.com/radon_sources.asp

Ramsey SD, Yoon P, Moonesinghe R, Khoury MJ. Population-based study of the prevalence of family
history of cancer: Implications for cancer screening and prevention. Genetic Medicine. 2006;
8:571-575. DOI: 10.1097/01.9im.0000237867.34011.12

Riker CA, Butler KM, Ricks JM, Record RA, Begley K, Anderson DG, Hahn EJ. Creative effective
media messaging for rural smoke-free policy. Public Health Nursing. 2015; 32:613-624. DOI:
10.1111/phn.12188 [PubMed: 25731895]

Shavers VL, Fagan P, Alexander LA, Clayton R, Doucet J, Baezconde-Garbanati L. Workplace and
home smoking restrictions and racial/ethnic variation in the prevalence and intensity of current
cigarette smoking among women by poverty status, TUS-CPS 1998-1999 and 2001-2002. Journal

Oncol Nurs Forum. Author manuscript; available in PMC 2018 January 05.


https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/radon/radon-fact-sheet
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/radon/radon-fact-sheet
http://bit.ly/2eRDcii
http://bit.ly/2eRDcii
http://www.rtca.com/radon_sources.asp
http://www.rtca.com/radon_sources.asp

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Butler et al.

Page 12

of Epidemiology and Community Health. 2006; 60(Suppl. 2):34-43. DOI: 10.1136/jech.
2006.046979 [PubMed: 17708009]

Sun S, Schiller JH, Gazdar AF. Lung cancer in never smokers—A different disease. Nature Reviews
Cancer. 2007; 7:778-790. DOI: 10.1038/nrc2190 [PubMed: 17882278]

U.S. Department of Health and Human Services. (n.d.). Quick guide to health literacy. Retrieved from
https://health.gov/communication/literacy/quickguide/factsbasic.htm

U.S. Environmental Protection Agency. A citizen’s guide to radon: A guide to protecting yourself and
your family from radon. 2012. Retrieved from http://bit.ly/2fBt15k

Weinstein ND, Marcus SE, Moser RP. Smokers’ unrealistic optimism about their risk. Tobacco
Control. 2005; 14:55-59. DOI: 10.1136/tc.2004.008375 [PubMed: 15735301]

Wiesmann U, Niehorster G, Hannich HJ, Hartmann U. Dimensions and profiles of the generalized
health-related self-concept. British Journal of Health Psychology. 2008; 13:755-771. DOI:
10.1348/135910707x256699 [PubMed: 18028584]

Winickoff JP, Gottlieb M, Mello MM. Regulation of smoking in public housing. New England Journal
of Medicine. 2010; 362:2319-2325. DOI: 10.1056/NEJMhle1000941 [PubMed: 20554988]

Zhang X, Martinez-Donate AP, Kuo D, Jones NR, Palmersheim KA. Trends in home smoking bans in
the U.S.A., 1995-2007: Prevalence, discrepancies and disparities. Tobacco Control. 2012; 21:330-
336. DOI: 10.1136/tc.2011.043802 [PubMed: 21813487]

Oncol Nurs Forum. Author manuscript; available in PMC 2018 January 05.


https://health.gov/communication/literacy/quickguide/factsbasic.htm
http://bit.ly/2fBt15k

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Butler et al.

Page 13

Knowledge Translation

. Nurses, particularly oncology nurses, are credible experts who are well
prepared for involvement in screening and prevention activities directed at
lung cancer.

. Nurses are in a position to create teachable moments during their interactions

with patients, such as providing free radon test kits, particularly with those
exposed to tobacco smoke.

. Targeting patients and family members exposed to secondhand smoke in the
home with a combined message to reduce exposure to radon and tobacco
smoke is indicated and appropriate for nurses who work with this vulnerable
population.
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