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Abstract
Adolescents affected by chronic illness, including asthma, engage in smoking behavior at similar
or higher rates than healthy peers, despite heightened health risks. Researchers identified an
inverse association between risk perception and smoking behavior, but elucidation of this
pathway among adolescents with chronic illness and their well siblings warrants more research.
The present study explored this pathway within a sample of 407 college students. Adolescents
without siblings were excluded. Participants were adolescents diagnosed with a chronic illness,
had a sibling with a chronic illness, or were from a well family. Separate analyses specifically
examined adolescents from households with asthma. In addition to demographic characteristics,
growing up in a household with asthma, low risk perception, low emotional functioning, and
perception of low warmth within the sibling relationship predicted smoking behavior. Asthma in
household status moderated the relationship between risk perception and smoking behavior.
Findings highlight implications for interventions tailored to adolescents.
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To Smoke or Not to Smoke: The Pathway between Risk Perception and Smoking Behavior
among Adolescents Affected by Chronic Illness
The advent of new medical technology and significant strides in research have improved
both the detection and treatment of chronic illnesses. As such, conditions that were once terminal
are now chronic, and children affected by chronic illnesses are surviving into adulthood
(Belanger & Suris, 2017). Approximately 1 in 10 adolescents are affected by a chronic condition
that places limitations on their daily routine, with asthma being the most prevalent chronic illness
affecting children and adolescents (McQuaid & Abramson, 2010; Suris, Michaud, & Viner,
2004). A diagnosis of a chronic illness influences all aspects of an individual’s life (i.e.,
physically, emotionally, and socially) and family system. Chronic illnesses typically require
frequent hospitalizations and come with many restrictions on daily activities and health
precautions, such as refraining from risky health behaviors including cigarette smoking.
Tobacco use has been a public health concern for decades, evidenced by the issuance of
the initial 1964 Public Health Service Report of the Surgeon General regarding the health-related
consequences stemming from smoking (U.S. Department of Health, Education, and Welfare,
1964). Engagement in smoking behaviors heightens an individual’s risk of certain cancers,
predominantly lung cancer, cardiac problems such as myocardial infarction, the occurrence of
stroke, and the development of chronic lung disease (U.S. Department of Health and Human
Services, 1990). Over the years, public health officials and researchers have exerted great efforts
aimed towards decreasing the prevalence of tobacco use via implementation of anti-smoking
campaigns and interventions emphasizing prevention and cessation. Despite such efforts,
approximately 15.1% of U.S. adults in 2015 were identified as cigarette smokers (Centers for
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Disease Control and Prevention [CDC], 2015), and cigarette smoking still contributes to an
estimated five million deaths per year, according to the World Health Organization (2003).
Whereas smoking continues to be a global health issue, the widespread awareness of
smoking’s health risks has led to relative decreases in the rate of tobacco use in some countries
because individuals with high risk perceptions of smoking are less likely to engage in the
behavior (Halpern-Felsher, Biehl, Kropp, & Rubinstein, 2004). However, adolescents require
special consideration due to their developmental proclivity to assume their invincibility against
personal risks (Elkind, 1967). Further, what role does a chronic illness play in the relationship
between risk perception and smoking behavior? Given the heightened health risks of cigarette
smoking for adolescents affected by a chronic illness, it is plausible to presume that this
population would avoid cigarette smoking due to a high perception of risk involved in the
behavior. Unexpectedly, the opposite is true.
Adolescents affected by chronic illness engage in smoking behavior at similar, and
sometimes higher, rates in comparison to healthy peers (Suris & Parera, 2005). Specifically,
adolescents with asthma are approximately 2.55 times more likely to smoke cigarettes in
comparison to the general adolescent population (Van de Ven et al., 2007). One potential reason
for this unexpected prevalence is that individuals may utilize smoking as a coping mechanism or
self-medication for mood disorders such as depression, which research has shown to be common
among adolescents with asthma (Chen et al., 2014; Patton et al., 1996).
However, a chronic illness does not only affect the adolescent with the diagnosis, but
rather all members of the family system, including the well siblings. A chronic illness may
influence a family in both positive (e.g., increased family cohesion), or negative (e.g., greater
familial conflict and disruptions) directions. Specifically, the presence of a chronic illness may
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manifest itself as a stressor in the life of a well sibling, resulting in emotional difficulties or
problem behavior. On the other hand, a chronic illness in the household may yield positive
outcomes for the well sibling, such as increased independence and responsibility (Derouin &
Jessee, 1996). To date, however, the effects of growing up with a chronic illness in the household
on the risk behaviors of well siblings have not yet been studied.
In summary, given the prevalence of adolescents affected by chronic illness and the
adverse health consequences stemming from their participation in smoking, further research
exploring the association between risk perception and smoking behavior in this population is
warranted. Furthermore, it is crucial to understand chronic illness from a family perspective.
Thus, future research should examine the smoking behavior of well siblings who have grown up
in a household with a sibling diagnosed with a chronic illness, such as asthma.
As such, the present study, guided by the Health Belief Model (Hochbaum, Rosenstock &
Kegels, 1952), explored the pathway between risk perception and engagement in smoking, and
assessed whether growing up in a household with a chronic illness (i.e., having a chronic illness
diagnosis/sibling with chronic illness) served as a cue to action to avoid engagement in smoking.
In addition, the study examined adolescents from a family affected by asthma in detail by also
investigating the role that emotional functioning and family variables may play in the path from
risk perception to smoking behavior.
The Health Belief Model
Designed in the 1950s by psychologists working in the U.S. Public Health Service, the
Health Belief Model (HBM; see Figure 1) was originally conceptualized as a model for
predicting preventive health behaviors and actions (Hochbaum et al., 1952). The HBM postulates
that individuals will engage in a preventive health action (e.g., intervention) when they hold
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some health-related knowledge, perceive themselves as susceptible to a potentially serious
condition, consider the recommended health action to be efficacious, and believe the benefits of
the action outweigh the barriers (Becker et al., 1997). One integral component of the HBM,
perceived susceptibility, is an individual’s belief about the likelihood (i.e., risk) of acquiring a
condition. Researchers sometimes combine susceptibility with perceived severity, one’s belief
about the seriousness of a condition’s consequences, to form the construct known as perceived
threat. Individuals then perform a cost-benefit analysis for the action’s perceived benefits (i.e.,
beliefs about the advantages of the recommended action) against the perceived barriers (i.e.,
potential obstacles or negative consequences that may ensue from the action). Finally, a cue to
action is an internal (e.g., illness symptoms) or external (e.g., family/friend’s diagnosis) prompt
that triggers the individual to take the recommended health action (Hochbaum et al., 1952;
Strecher & Rosenstcok, 1997).
Researchers have utilized the HBM to predict health promoting (e.g., diet) and health-risk
(e.g., cigarette smoking) behaviors, actions taken when ill (e.g., medication adherence), and the
utilization of health services (Sheeran & Abraham, 1996). For the purpose of this paper, the
focus will not be on the prediction of a preventive health behavior, but rather a health risk
behavior, cigarette smoking. As such, the pathway from perceived susceptibility (i.e., risk
perception) to action (i.e., the risk behavior of cigarette smoking) will be examined. In addition,
different cues to action, which have not yet been sufficiently studied (Sheeran et al., 1996), will
be explored as potential moderating factors within the pathway from risk perception to risk
behavior (see Figure 1).
Risk perception. Playing a central role in individuals’ engagement in smoking behaviors
is risk perception, the judgment of one’s probability that he or she will experience the
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consequences involved in taking a particular risk (Sjöberg, Moen, & Rundmo, 2004). Studies
have suggested an inverse relationship between risk perception and smoking behavior, such that
individuals who exhibit a low perception of the risks associated with smoking are more likely to
engage in this risky behavior (Halpern-Felsher et al., 2004; Song et al., 2009). Given that
individuals who express a high perception of the risks involved in smoking are less likely to
initiate smoking, a high perception of risk may serve as a protective factor for engagement in
cigarette smoking (Song et al., 2009).
Although research has shown that individuals consistently express an understanding of
the health risks that accompany smoking in general (Weinstein, 1989), many smokers
underestimate how smoking may impact them personally. Smokers often fail to acknowledge
their own vulnerability and demonstrate optimistic bias, the proclivity to perceive the risks of
certain behaviors as lesser for oneself than for other people who are engaging in the same
behaviors (Arnett, 2000). One study examined optimistic bias regarding smoking for both
adolescents and adults. Optimistic bias was measured by items asking about (1) the perceived
risk of death due to smoking for self and others, and (2) the perceived risk of becoming addicted
to smoking for self and for others. As predicted, optimistic bias was a stronger predictor of
smoking behavior for adolescents in comparison to adults (Arnett, 2000), which may be due to
an overall feeling of invulnerability that is characteristic of adolescence.
Adolescent Development
Adolescence is an important period of development, during which individuals are
experimenting with various roles in an effort to form an identity (Erikson, 1994). The transitions
that may take place during these years, such as moving away from home or adjusting to college,
bring about less parental monitoring and, concomitantly, opportunities for independence. Given
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adolescents’ poor impulse control, the desire for social acceptance, and the newly acquired
freedom to make autonomous decisions, adolescence is a phase teeming with risk behavior
exploration and sensation-seeking (Suris, Michaud, Akre & Sawyer, 2008).
The emergence of formal operational thinking capabilities during adolescence allow
individuals to think about their own thoughts as well as the thoughts of others. Adolescent
egocentrism, according to Elkind (1967), is demonstrated when adolescents are unable to
distinguish their own thoughts from the thoughts of others. Given that individuals of this age are
typically preoccupied with their own image and actions, adolescents are likely to perceive that
many others (the imaginary audience) are also fixated on their behaviors. Concomitantly,
adolescents’ notion that they are the focus of attention yields a sense of special importance and
uniqueness. Such feelings, in turn, may lead adolescents to construct a personal fable in which
adolescents consider themselves as invincible and unaffected by potential harm that may come
from risk-taking behaviors (Elkind, 1967). Adolescents presume that negative consequences may
befall other people, “but not me.” This sense of invincibility and optimistic bias combined with
the proclivity of adolescents to engage in sensation-seeking behaviors may explain why
adolescents are more prone towards risky behaviors than other age groups. Therefore,
interventions regarding the personal risks of certain health behaviors (e.g., cigarette smoking)
should be tailored to adolescents’ developmental level.
Further importance of targeting smoking prevention efforts at this age group lies in research
suggesting that more than 90% of adult smokers initiated smoking during adolescence (HalpernFelsher et al., 2004). In addition, individuals who try smoking during their adolescent years, a
common time for experimentation, are significantly more likely to become regular smokers
during adulthood in comparison to those who do not begin smoking until post-adolescence (Van
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de Ven et al., 2007). Moreover, adolescence is comprised of fluctuating emotions, rapid changes,
and emotional turmoil (Suris et al., 2004). During adolescence, individuals are more susceptible
to the onset of depression, and consequently may engage in smoking behavior as an outlet to
cope with such emotions (Chaiton, Cohen, O-Loughlin, & Rehm, 2009). Encountering additional
stressors, such as a chronic illness diagnosis, may exacerbate this emotional confusion and bring
about greater challenges in addition to those experienced by healthy adolescents. Living with a
chronic illness already taxes the coping skills of adolescents. Thus, going through the transitions
characteristic of adolescence (e.g., puberty, leaving home for college, and navigating new social
situations) may explain the greater issues with depression and poor coping strategies, such as
smoking.
Impact of Chronic Illness
Over the years, medical and technological advances have resulted in the shift from
illnesses being deemed terminal to chronic, thus contributing to a rise in the prevalence of
chronic illnesses among the adolescent population (Suris et al., 2004). With this expanding longterm illness status comes new challenges. For example, meeting developmental milestones
within adolescence and adulthood, such as developing autonomy and independence, becomes
more complex when dealing with the demands accompanying a chronic illness.
Developmentally, adolescence is a time teeming with stress as adolescents attempt to find
independence, understand one’s identity, and form peer relationships (Steinberg & Morris,
2001). The difficulty of these challenges amplifies when diagnosed with a chronic illness due to
stricter limitations imposed by physicians, parents, and medical regimens. Typically, adolescents
with a chronic illness must miss many school days due to sickness or doctor visits (Suris et al.,
2004), which may lead to both academic and social challenges, for the school environment is a
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social hub where peer interactions take place. Thus, excessive absences from school due to
hospitalizations are also missed social opportunities to engage with same-age peers. In addition,
restrictions placed on social activities and the feeling of being different, due to the visibility of an
illness or taking medications in front of others, may lead adolescents, who are typically
preoccupied with one’s own image, to become more self-conscious and potentially result in
feelings of exclusion (Suris et al., 2004).
For many years, researchers and physicians presumed that having a chronic illness acted
as a protective factor against engaging in health risk behaviors, such as smoking (Suris & Parera,
2005). While adolescents have a tendency to believe in their invincibility, a diagnosis of a
chronic condition makes adolescents aware of their vulnerability and susceptibility to risk and/or
harm. Thus, drawing upon the HBM, a chronic illness diagnosis should be a cue to action to
avoid engaging in risky behaviors harmful to one’s health (see Figure 1). While some studies
suggest that adolescents with certain chronic illnesses, such as diabetes, avoid engagement in
risk behaviors (Gold & Gladstein, 1993), the majority of studies reveal the opposite. Extant
literature demonstrates that adolescents diagnosed with a chronic illness are as likely or more
likely to engage in a myriad of risk behaviors (e.g., cigarette smoking) in comparison to healthy
counterparts (Suris et al., 2008). Specifically, Suris and Parera (2005) found that adolescents
with a chronic condition were more likely to smoke on a daily basis as opposed to healthy peers,
after controlling for demographic variables, depression, and health status.
Despite the heightened health risks of smoking for individuals with a chronic illness,
research consistently reveals that adolescents affected by an illness engage in this risk behavior
at a high rate (Suris et al., 2008; Van de Ven et al., 2007). One potential reason for this
unexpected prevalence within the chronic illness population may be that individuals feel
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different, stigmatized, or left out due to restrictions imposed by one’s illness. Thus, adolescents
with a chronic condition may feel a stronger desire for social acceptance by peers, and will
partake in risk behaviors such as smoking in an effort to prove their conformity (Suris et al.,
2008). In addition, the limitations imposed by chronic illnesses may lead adolescents to “test
their own limits” as they experiment with their feelings of invincibility that are typical of
adolescence, make sub-optimal decisions in regard to how present choices may affect the future,
and strive for independence (Miauton, Narring, & Michaud, 2003, p. 688). Finally, chronic
illness during adolescence brings about additional stressors and sometimes the onset of
emotional distress, and thus adolescents may utilize smoking as a coping mechanism (Suris et
al., 2008). Although smoking heightens health risks for individuals affected by any chronic
illness, this risk behavior may be particularly dangerous for those diagnosed with an illness of
the lungs, such as asthma.
Impact of Asthma
Asthma is an inflammatory illness affecting the airways of the lungs (Casado, 2007) and
may manifest itself in an array of symptoms such as coughing, wheezing, tightness or pain
within the chest, and shortness of breath (Moorman, Akinbami, & Bailey, 2014). According to
the National Surveillance of Asthma, approximately 8.0% of the U.S. population had asthma
during the span of 2006-2010 (Moorman et al., 2014). Further research has highlighted that
asthma is the most common chronic illness affecting individuals during childhood and
adolescence (Bush et al., 2007; McQuaid & Abramson, 2010). Asthma affects all age groups and
ethnicities. However, there is a greater risk for asthma morbidity and mortality among lowincome, and ethnic minority individuals (Bryant-Stephens, 2009).
Given the prevalence of asthma, researchers have examined how this chronic illness may
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affect all areas of an individual’s life, including health status, and academic and social
functioning. Taylor & Newacheck (1992) examined the burden of disease in children and
adolescents with asthma using the 1988 National Health Interview Survey. In comparison to
respondents without asthma of the same age, the participants with asthma reported 10.1 million
more school absences due to illness, 12.9 million more interactions with medical professionals,
and 200,000 more hospitalizations. Approximately 30 percent of the individuals with asthma
expressed activity restrictions, in comparison to five percent of non-asthmatic peers. Studies in
the following years, such as that of Forrest, Starfield, Riley, and Kang (1997), produced
consistent findings, further demonstrating that adolescents with asthma report a higher amount of
negative perceptions regarding overall well-being, a greater amount of physical symptoms, and
more restrictions in daily activities.
Ford et al. (2003) found that compared to peers who did not have asthma, participants
with asthma reported a significantly higher amount of days during which activities were
restricted (3.7 days versus 1.6 days) as well as both physical and mental unhealthy days (10 days
versus 5.4 days) over the course of 30 days. The effect of asthma on health indirectly influences
the academic and social functioning of individuals with asthma. As stated above, the health
outcomes stemming from chronic illness relate to higher levels of absenteeism from school.
Across the various chronic conditions, asthma is the leading source of school absences (Moonie,
Sterling, Figgs, & Castro, 2006). School problems and poorer academic functioning logically
follow from missing class time (Fowler, Davenport, & Garg, 1992), which may exacerbate the
stress an individual is already experiencing. As with absences due to other illnesses, a large
amount of absences from school due to one’s asthma displace time spent with peers forming
connections and building relationships. Additionally, physical limitations, restrictions on

RISK PERCEPTION AND SMOKING BEHAVIOR

11

activities, and the need to take medications or inhalers in front of peers may adversely affect an
individual’s social life. Specifically, adolescents with asthma may feel socially excluded from
groups and encounter challenges in forming peer relationships. Researchers have suggested that
such feelings of social exclusion among adolescents with asthma may be predictors of smoking
onset due to social pressure, since feeling included is an important desire during adolescence
(Precht, Keiding, Nielsen & Madsen, 2006).
Asthma, smoking behavior, and depressive symptomology. A diagnosis of asthma comes
with many health precautions. One risky behavior that individuals with asthma should
particularly avoid is smoking. Vast research has indicated the heightened health risks of smoking
when one is asthmatic, beginning with the seminal work of Lange, Parner, Vestbo, Schnohr, and
Jensen (1998). This 15-year examination of lung functioning in adults with asthma revealed that
smoking behaviors when paired with asthma lead to an increased decline in lung functioning,
among other detrimental health consequences. Additionally, smoking when affected by asthma
increases the risk of acquiring chronic obstructive pulmonary diseases, and leads to poorer
disease control (Chaudhuri et al., 2006; Suris, et al., 2008). Several other studies have supported
these findings (Callaghan, Allebeck, & Sidorchuk, 2013; Van de Ven, Engels, Otten, Van Den
Eijnden, 2007).
Previously discussed studies demonstrated that individuals affected by various chronic
conditions engage in risky behaviors, such as smoking, at equal or sometimes even higher rates
than healthy counterparts. However, does this hold true for asthma? Given how smoking directly
targets the part of the body (i.e., airways of the lungs) that is already under siege from one’s
asthmatic symptoms, one would predict that individuals would avoid smoking for their
symptoms should act as a severe cue to action. Unexpectedly, despite the increased health risks
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of smoking cigarettes for those with asthma, several studies have found that these individuals
express a higher likelihood of smoking than individuals who do not have asthma (e.g. Jones et
al., 2006; Precht, Keiding, & Madsen, 2003; Van de Ven et al., 2007). Adolescents with asthma
are 2.55 times more likely to engage in the health behavior of smoking tobacco in comparison to
healthy peers (Van de Ven et al., 2007). Further, Precht et al. (2006) found that individuals with
asthma also initiate smoking behaviors at younger ages than non-asthmatics.
Given the heightened detrimental effects of smoking for adolescents with asthma, it is
imperative that we explore and target the underlying factors within this association in order to
reduce smoking behavior among this chronically ill population. The literature indicating that
there is a relationship between a diagnosis of asthma and the development of depressive feelings,
as well as a correlation between depressive feelings and smoking, certainly sheds light on this
relationship, presenting a rudimentary roadmap. To examine depression levels among individuals
with asthma, Katon et al. (2007) administered telephone interviews to individuals with asthma
between 11-17 years and a random sample of healthy individuals within the same age range. The
findings showed that 16.3% of the respondents with asthma, in comparison to 8.6% of the
healthy youth, met the criteria for at least one anxiety and depressive disorder. Similar findings
produced by Chen et al. (2014) provided further support for this link. Investigating the
relationship between asthma during adolescence and depressive disorders later in development,
Chen et al. (2014) found that participants with asthma, compared to non-asthmatic individuals,
were significantly more prone to develop major depression (2.8% versus 1.1%) or any depressive
disorder (6.1% versus 2.6%).
Given the research highlighting the relation between asthma and depressive feelings, it is
important to study this association. As mentioned, health problems stemming from asthma may
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have a negative social impact due to school absences and activity restrictions. Feelings of social
exclusion due to missed activities, as well as the unpredictability of asthmatic symptoms may
place considerable stress on individuals with asthma, contributing to the onset of depressive
symptoms (Gillapsy, Hoff, Mullins, Pelt and Chaney, 2002). Future studies must investigate
methods of alleviating depressive feelings because such negative feelings may adversely affect
an individual’s compliance with self-managing one’s illness. For example, the additional stress
may result in an individual not taking health precautions that are necessary for asthma, such as
refraining from the risky behavior of smoking.
Research has demonstrated that depressive feelings correlate with engagement in
smoking behaviors. Specifically, Patton et al. (1996) found that participants possessing high
depression levels were two times more likely to engage in smoking tobacco. Covey, Glassman,
& Stetner (1998) revealed that individuals with major depressive disorder have a heightened
likelihood of smoking cigarettes and encounter greater challenges when attempting smoking
cessation. More recently, Fergusson, Goodwin, & Horwood (2003) found that participants who
met the DSM-IV criteria for major depression expressed higher levels of daily smoking
behaviors and dependence on nicotine. Specifically, among adolescents with asthma, Bush et al.
(2007) found that respondents that identified themselves as smokers were two times as likely to
have major depression in comparison to adolescents who did not smoke. In summary, asthma is
associated with depressive feelings and depressive feelings relate to smoking cigarettes. Due to
the detrimental health consequences of smoking while diagnosed with asthma, further studies
must address the factors underpinning the relationships between asthma, depressive feelings, and
smoking behavior.
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A common explanation suggesting why individuals with asthma and depressive
symptoms may engage in smoking, despite the damaging health consequences, is that
adolescents often utilize smoking as a technique to cope with stressors (Naquin & Gilbert, 1996).
Individuals with asthma encounter daily stressors, as discussed, and thus may turn to smoking in
order to alleviate such distress and depressive symptoms. However, research suggests that the
association between depressive symptoms and smoking appears to be bi-directional (Goodman &
Capitman, 2000). Thus, smoking may not only aggravate asthma symptoms, but may also
exacerbate the negative emotions felt by an individual. Therefore, future interventions should
target smoking prevention and the identification of healthier coping mechanisms for adolescents.
Family Systems
Research has suggested a strong relationship between social and emotional support and
positive health outcomes. Such support systems can come in a variety of forms and may take
place in several contexts, ranging from peer support, formal and informal support groups, the
school environment, and support provided within the family. The type of support most helpful
for an individual depends on variations within the individual and the individual’s specific needs.
It is important to focus attention on the most proximal support system, the family, as adolescents
with high absenteeism from school and many missed activities tend to have less peer interactions
outside of the home. Research suggests that positive familial support and healthy parent-child
dyads may serve as protective factors for children who have undergone stressful events (Gass,
Jenkins, & Dunn, 2007). However, if individuals with asthma do not receive sufficient and
appropriate emotional and social support from the family in order to cope, they may instead turn
to maladaptive coping mechanisms, such as cigarettes.
Family systems theory emphasizes the exchanges of behavior within interactions between
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family members (Bowen, 1966). Consideration of an adolescent with a chronic illness through a
family systems lens is important because there are complex interactions at play. The
psychosocial impact of a chronic illness does not only affect the individual with the illness, but
rather it places stressors on the family as a whole, including the parents and well siblings
(McKeever, 1983). In fact, Knecht, Hellmers, and Metzing (2015) referred to chronic illness as a
family affair. Thus, it is crucial to examine a chronically ill adolescent within the context of the
family system.
The burden of an illness may lead to increased family disruptions, such as caretakers
staying home from work or taking time away from other siblings for the purposes of tending to
the health needs of the ill child (Lenney, 1997). Additionally, an illness within the household
may lead to greater familial conflict or differential treatment by parents (Sloper, 2000).
Regarding asthma specifically, mothers of individuals with this chronic illness reported feeling
perpetually anxious about the health of their children, experiencing negative feelings, and
struggling with the unpredictability of the illness and its symptoms (Cosper and Erickson, 1985).
Consistent with this finding, Englund, Rydstrom, and Norberg (2001) found that parents of
children with asthma often reported feelings of prolonged sadness and constant worry about the
future of their child’s health due to asthma’s irregular nature. The parents expressed the need to
remain constantly vigilant, preparing for any potential danger by asserting excessive
protectiveness over their children, leading to a highly stressful life. Elevated levels of stress
within parents may interfere with their ability to provide positive support for both the ill child
and the healthy siblings within the family. Further, pre-existing conflict within a family may
exacerbate an adolescent’s asthmatic symptoms and relate to medication non-adherence and
depressive symptoms (Bender et al., 2007; Kaugars, Klinnert, & Bender, 2004).
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However, research has shown that some participants report positive outcomes stemming
from the presence of a chronic illness in the household, such as increased family cohesion, as all
members join forces to aid the ill child (Alderfer et al., 2010). For example, during a semistructured interview examining college students’ opinions regarding having a sibling with a
chronic illness, a participant reported, “We had to have a pretty strict schedule, but it united us as
a family, cause we’d work together to get the schedule done and help my mom and all that”
(Fleary & Heffer, 2013, p. 5). Donnelly et al. (1987) looked specifically at families with asthma
in the household, and found that parents reported that the presence of asthma instilled more
family cohesion, exemplified by increased engagement in activities together as a family unit and
parents acting with more kindness towards one another. For years, the majority of extant
literature has focused on the impact of a chronic illness on the child’s parents, but recently there
has been an increased focus on the psychosocial impact of a chronic illness on well siblings.
The Sibling Relationship
The sibling is an integral component of one’s social life and a peer that will endure
throughout the life span, undergo similar life events, and encounter comparable stressors.
Children typically spend a large amount of time with siblings, exceeding the amount of time with
parents (Waldinger, 2007). Whereas siblings often provide affection and companionship to one
another, sibling dyads may also be comprised of conflict or antagonism (Furman & Buhrmester,
1985). The type of relationship that an individual has with a sibling within the home context
affects an individual’s social and emotional development. For example, the sibling relationship is
likely the first peer interaction in which a child will be involved, setting the stage for all future
peer interactions, relationships and behaviors outside of the home, including deviant behavior
(Furman & Buhrmester, 1985; Moser & Jacob, 2002). Yet, the complexity of a sibling
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relationship intensifies when one of the siblings in the dyad is chronically ill. Given the
importance of sibling relationships, it is important to focus on how growing up in a household
with a sibling diagnosed with a chronic illness, then specifically with asthma, affects the well
sibling’s adjustment and participation in risky health behaviors. Then, it is also crucial to
examine the role that the quality of the sibling relationship itself may play in adolescents’
engagement in risk behaviors.
Impact of chronic illness on well sibling. Well siblings are likely to feel the impact of a
chronic illness in various ways, influencing health and developmental outcomes in both positive
and negative directions. A literature review conducted by McKeever (1983) found that the
chronic illnesses of children typically manifest themselves as stressors in the lives of well
siblings. The findings of a meta-analysis conducted by Sharpe & Rossiter (2002) indicated that
siblings of chronically ill children might have a higher risk of negative psychological outcomes,
including depression, in comparison to well children without a chronically ill sibling. Further,
Williams (1997) showed that well siblings might have difficulty in emotional adjustment and
exhibit problem behaviors at a higher rate as opposed to siblings of healthy controls. In contrast,
Knecht et al. (2015) and Alderfer et al. (2010) discussed the positive impact of growing up with
a chronically ill sibling, such as the development of greater responsibility, independence,
empathy for others, and prosocial behavior. Additionally, Fleary and Heffer (2013) presented
qualitative evidence indicating that well siblings develop greater health literacy, cautiousness
regarding personal health, and an appreciation of their own life.
Despite the increase in studies examining well siblings of chronically ill individuals, a
gap exists in the literature regarding how growing up in a household with a chronic illness affects
one’s participation in risky behaviors, such as smoking. One may hypothesize that having a
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sibling with a chronic illness would serve as a cue to action to either avoid or cease engagement
in risk behaviors (see Figure 1). It is likely that adolescents who have watched a sibling endure
the hardships of a chronic illness may take health precautions and possess a higher perception of
the risks involved in smoking, understanding that nobody is invincible and harm can occur, for
they have been a witness to it. However, it is also possible that well siblings may act out due to
the stress involved in having a sibling with an illness and not having equal attention from
parents. Research should address this question of how growing up in a household with a chronic
illness affects a well sibling’s perception of risks in relation to smoking and engagement in this
risk behavior. Additionally, the majority of studies concerning well siblings of children with a
chronic illness have focused primarily on the impact of cancer. Fleary and Heffer (2013)
expanded this examination to other chronic illnesses and highlighted the need for future studies
to do the same. One such illness understudied thus far within a family context is asthma.
To date, there have been very few studies specifically exploring the impact of a child’s
asthma on well siblings. The present review of literature produced two primary studies regarding
well siblings’ perceptions and functioning in response to living with a sibling who has asthma.
Derouin and Jessee (1996) found that healthy siblings reported both positive (e.g., improvement
of familial relationships, increased independence, and happiness when seeing an ill sibling’s
health improve) and negative (e.g., stress regarding the illness of one’s sibling, jealousy
stemming from the attention paid to the ill sibling, and restriction of familial activities) aspects of
the experience. In comparison to participants without a sibling with asthma, Bullock (2003)
found that well siblings of children with asthma reported a higher amount of school absences and
expressed significantly poorer school conduct. Given the lack of literature surrounding the
adjustment of well siblings of adolescents with asthma, it is difficult to ascertain whether
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adolescents would consider a sibling’s asthmatic symptoms as a cue to action to avoid smoking.
Quality of sibling relationship. There exists great variation in the types of sibling
relationships. Some sibling dynamics may embody warmth, fostering trust, support, and
intimacy. In contrast, other sibling relationships may be teeming with hostile conflict, rivalry,
and competition. In examining sibling dyads, researchers typically assess three specific
qualitative characteristics: the level of conflict, warmth, or rivalry within the relationship
(Lanthier, Stocker, & Furman, 1992). Additionally, Stormshak, Bellanti, Bierman, & Conduct
Problems Prevention Research Group (1996) classified sibling dyads into three categories:
supportive (i.e., low conflict, high warmth), involved (i.e., moderate conflict and warmth), and
conflictual (i.e., high conflict and low warmth).
Research suggests that sub-optimal sibling relationships significantly predict negative
outcomes and behaviors (Branje, Van Lieshout, Van Aken, & Haselager, 2004). Namely, high
sibling rivalry correlates with depressive feelings and a lower sense of self-worth (Stocker,
1994). In addition, high sibling conflict is associated with delinquency, problems in school,
internalizing behavior, and the development of depression later in life (Moser & Jacob, 2002;
Waldinger, 2007). Specifically, within families with a chronic illness such as asthma, jealousy
often emerges, potentially due to differential treatment by parents (Derouin & Jessee, 1996),
resulting in rivalry/conflict between siblings, as a well sibling exerts efforts to compete for
attention (Williams, 1997). Hanson and colleagues (1992) examined a sample of adolescents
diagnosed with insulin-dependent diabetes mellitus and, consistent with the literature
surrounding well families, found that a high level of conflict between siblings was associated
with a greater amount of externalizing behavior and poor self-esteem.
Whereas adverse sibling relationships may lead to negative outcomes, high warmth
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within sibling relationships has been associated with both emotional support and a positive sense
of self-worth (Seginer, 1998; Stocker, 1994). Specifically, a study conducted by East and Rook
(1992) on a sample of socially isolated adolescents, found that participants who reported higher
warmth, affection, and support within their sibling relationship were less depressed and anxious,
and more mature in comparison to those who did not have a close relationship with a sibling. In a
longitudinal study, Waldinger (2007) found that individuals with positive sibling relationships
during childhood were less likely to express depressive symptomatology later in life.
Additionally, high sibling warmth among adolescents has been associated with greater warmth in
other peer relationships, increasing an adolescent’s level of confidence and self-esteem (Yeh &
Lempers, 2004).
Particularly for individuals with asthma, the sibling relationship may be the most
important peer relationship due to the challenges typically encountered in establishing social
relationships outside of the home. Therefore, the adverse sibling relationships discussed above
may place an even greater impact on this population. As such, what features of a sibling dyad
make the relationship more conducive to alleviating stressors, such as those imposed by the
experience of asthma? Gass et al. (2007) looked at sibling relationships when one sibling had
undergone a stressful life event. Findings indicated that “affectionate” sibling relationships
served a protective function, such that the member of the dyad who experienced the stressful
event was less likely to exhibit future emotional problems. The authors operationally defined
“life event” as an event that lasted for a short duration and included a myriad of events relating to
family, accidents, school, disasters, and also illness. Future research should examine whether
such findings are consistent for the life event of a chronic illness such as asthma.
During recent years, there has been an increased focus on how siblings may affect an
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individual’s participation in risky behaviors, such as smoking. However, such research has
centered on the influence of siblings’ smoking status, sibling similarity in behaviors, and the
potential of siblings serving as models of deviant behavior, rather than the impact of sibling
relationship quality on smoking behavior (McHale, Updegraff, & Whiteman, 2012). Despite the
lack of literature on this topic, one may perceive high sibling conflict as a risk factor for
smoking, with the premise for this hypothesis being the relationship between sibling conflict and
depression, which is associated with smoking behavior. In contrast, high sibling warmth may
serve as a protective factor against smoking, for individuals with a positive sibling relationship
filled with affection are less likely to develop depressive feelings. Whereas Waldinger (2007)
suggested that a poor childhood sibling relationship comprised of conflict may be associated
with substance abuse later in life, future studies should further examine the influence of sibling
relationship quality on smoking behavior, specifically.
Gaps in the Literature
In summary, extant literature demonstrates that having a chronic illness diagnosis, including
asthma, does not inhibit an adolescent from engaging in risk behaviors, such as smoking. While
research has offered hypotheses to explain why adolescents with a chronic illness so frequently
engage in risk-taking behavior, there remains a lack of literature addressing how a chronic illness
diagnosis may influence a well sibling’s participation in smoking. Additionally, the literature
does not address how the presence of chronic illness in adolescents’ lives influences their risk
perception of smoking. Given that low risk perception is a significant predictor of smoking
behavior, future research should examine the association between risk perception and smoking
among adolescents who have grown up in a household with a chronic illness (i.e., diagnosed with
an illness or have a sibling diagnosed with an illness). Specifically, the unexpected prevalence of
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adolescents with asthma who engage in smoking requires deeper examination. While there is
substantial literature regarding the connection between asthma, depressive symptomatology, and
smoking behavior, many of these links remain ambiguous. Additionally, asthma affects the entire
family, and though studies have explored the influence of sibling smoking behavior, future
studies must address the effect of sibling relationship quality on well siblings’ smoking behavior.
The Present Study
The present study examined smoking behavior among adolescents who have grown up
with a sibling and were raised either in a well family or a household with a chronic illness (i.e.,
the adolescent was diagnosed with a chronic illness or had a sibling with a chronic illness). The
aim of the study was three-fold: Initially, I looked at the association between risk perception
and smoking behavior among adolescents, and how the presence of a chronic illness within the
family may have influenced this association (i.e., whether a chronic illness in the family served
as a “cue to action” to avoid engagement in smoking). Secondly, I explored the same question
in participants from a family with asthma vs. well family. Finally, I examined the influence of
emotional functioning and sibling relationship quality, separately, on the association between
risk perception and smoking behavior among only adolescents who grew up in a household
with asthma. Specifically, the aim of the present study pursued the following research
questions through secondary data analysis.
Research Questions and Hypotheses
Primary Question:
1. How does chronic illness in household status (i.e., having a chronic illness
diagnosis/sibling with a chronic illness vs. growing up in a well family) moderate the
relationship between risk perception of smoking and smoking behavior?
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Hypothesis: Given the extant literature demonstrating the relationship between risk
perception and smoking behavior, I hypothesize that low risk perception of smoking
will significantly predict higher engagement in smoking behavior among participants.
Further, I predict that chronic illness status will moderate the path between risk
perception and smoking behavior, such that the relationship will be stronger for
adolescents from a household with a chronic illness.
Secondary Question:
2. How does asthma in household status (i.e., having an asthma diagnosis/sibling with
asthma vs. growing up in a well family) moderate the relationship between risk
perception of smoking and smoking behavior?
Hypothesis: The same hypothesis as for the initial research question is driving the
present analysis, but with asthma in household status as the moderating variable,
rather than chronic illness in household status.
Exploratory Question:
3. Among adolescents from households with asthma, how is the relationship between
risk perception of smoking and smoking behavior moderated by individual and family
system variables?
3a. Does smoking behavior in relation to risk perception of smoking vary based
on an adolescent’s emotional functioning?
Hypothesis: Given the exploratory nature of the analysis, no precise hypotheses
are guiding the analysis.
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3b. Does smoking behavior in relation to risk perception of smoking vary based
on an adolescent’s perception of warmth, conflict, and/or rivalry within the
sibling relationship?
Hypothesis: Given the exploratory nature of the analysis, no precise hypotheses
are guiding the analysis.
Method
Using an exploratory research design, the study will investigate the proposed research
questions through secondary data analysis. The quantitative data used for the analysis is derived
from The Retrospective Examination of Risk and Resiliency in Siblings of Children with
Chronic or Terminal Illnesses Project, which was a cross-sectional research study conducted
with late adolescents on a college campus in Texas from 2011-2012.
Participants
The researcher administered a pre-screening questionnaire to all Intro-level psychology
students at a university in Texas in order to assess eligibility for the study. The questionnaire
asked the students the following questions: (1) Do you have a sibling? (2) If yes, does that
sibling have a chronic illness? (3) Do you have a chronic illness? The individuals were eligible
for the study if they met the inclusion criteria of having grown up with a sibling, but excluded
from participating if they did not grow up with a sibling. Researchers randomly selected subjects
from the pool of eligible students and invited them via email to participate in the study for course
credit. Based upon the answers to the pre-screening questions, the researchers stratified the
subjects (N = 421), ranging in age from 18 – 35 years, who agreed to participate in the study into
three separate conditions. (1) The “well child” condition (n = 225) was comprised of healthy
participants who identified themselves as not having a chronic illness and having a sibling who
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does not have a chronic illness. (2) The “sibling of ill child” condition (n = 117) consisted of
healthy participants who reported growing up with a chronically ill sibling. (3) The “ill child”
condition (n = 79) consisted of participants who identified as being chronically ill and having a
well sibling.
Procedure
The Institutional Review Board at the investigator’s university approved the research
project. Data collection took place during two phases. The initial phase consisted of the
collection of qualitative data through semi-structured interviews of the participants. Phase two of
the data collection process produced the quantitative data that I will examine in the proposed
analysis. Upon arriving at the study location, researchers asked participants again whether they
had a sibling, whether their sibling had a chronic illness, or if the participant had a chronic
illness, in order to confirm answers provided on the pre-screening questionnaires. According to
the participant’s answer, the researcher provided the participant with the appropriate informed
consent form. Participants then completed the survey via SurveyMonkey. The survey was
comprised of a socio-demographic questionnaire and several measures of physical and
psychological health functioning, attachment style, the sibling relationship, experiences with ill
siblings, and health risk behaviors. The set of measures, which took approximately 20-35
minutes to complete, involved some items that urged participants to answer based upon current
experiences and other items that required retrospective reflection. Following completion of the
survey, the participant received research credit for a psychology introduction course and the
researcher provided the participant with a debriefing form with contact information to utilize if
any questions regarding the study arose.
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Selected Sample
Given the classification of late adolescence as 18-21 years old (Ziv, Boulet, & Slap,
1999), only data collected during the original project from participants that fell within this age
range were examined; others were excluded. As such, the sample (see Table 1) was comprised of
407 college students from a university in Texas (Mage = 18.86, SD = 1.03, 59.2% female, 74.9%
Caucasian). The participants were predominantly from the freshmen class (68.6%), came from a
two-parent biological family (84.3%), and had a parent who completed graduate school (40.1%).
The initial, primary question investigated the whole sample. Specifically, the analyses
included participants who came from a “well family” (n = 217) and who came from a family
with a chronic illness in the household (n = 190), totaling 407 participants. In contrast, the two
subsequent research questions only examined a subset of the sample. Namely, the secondary
analyses only included participants diagnosed with asthma (n = 33), participants with a sibling
diagnosed with asthma (n = 33), and all participants from the “well family” condition (n = 217),
totaling 283 participants. The final, exploratory analyses did not examine the well family
condition, and only focused on participants from a household with asthma (i.e., those diagnosed
with asthma or who identified as having a sibling diagnosed with asthma; n = 66).
Measures
Only data based on measures that refer to the current experiences of the adolescents were
analyzed.
Chronic illness status. To assess participants’ chronic illness status, the pre-screening
questionnaire and questions at the beginning of the study asked participants to identify whether
they were diagnosed with a chronic illness or grew up with a sibling diagnosed with a chronic
illness. For the primary question, chronic illness in household status was dichotomized and
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coded as (0) = well family condition (i.e., control group), and (1) = chronic illness in household
condition (i.e., participants who grew up with a chronic illness in the household). For the
secondary question, asthma in household status was coded as (0) = well family condition; (1) =
asthma in household condition (i.e., participants who grew up with asthma in the household).
Demographic variables. A socio-demographic questionnaire collected general
information about the participants (e.g., age, gender, and ethnicity) and their families (e.g., birth
order, family structure, and each parent’s highest level of education). To assess birth order,
participants reported their place within their family (e.g., 1st child, 2nd child, 3rd child, etc.). In
order to maintain parsimony, this variable was dichotomized into (0) = other and (1) = 1st child,
for it was of particular interest whether or not participants were the first born amongst their
sibling(s). To determine parents’ education status, the questionnaire asked participants to report
the highest level of education reached by mother and father, individually. The two variables
“Mother Education” and “Father Education” were transformed into one variable, “Parent
Education.” As such, the new variable reflected the highest level of education reached by either
parent of the participant (i.e., if the participant’s mother reached a higher level of education than
the father, the mothers’ education level was included). In addition, the variable was originally
divided into the following categories: “less than eighth grade,” “some high school,” “completed
high school,” “some college, “completed college,” “some graduate school,” and “completed
graduate school.” Given the distribution of responses reported by the sample, the categories were
subsequently collapsed into “less than high school,” “completed high school,” “completed
college,” and “completed graduate school.”
Risk perception of smoking. The Risk Perception Questionnaire is a 12-item self-report
measure adapted from the questionnaire that Omori and Ingersoll (2005) used to examine health-
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endangering behaviors in college students. Omori and Ingersoll (2005) based the types of
behaviors assessed in their questionnaire (excluding drinking behaviors) on those examined by a
measure used by the Center for Disease Control (Kolbe, 1990). The instrument asked
participants to rate the extent to which they believed they would be personally at risk for getting
hurt or sick if they were to engage in specific risk behaviors. Respondents reported their risk
perception ratings on a seven-point Likert scale, beginning with (0) = no risk at all and ending
with (6) = very much at risk. Only the item asking participants about their risk perception of
smoking cigarettes/other forms of tobacco was included in the present analysis.
Smoking behavior. The Risk Behavior Questionnaire is a 12-item self-report instrument
also adapted from the questionnaire utilized by Omori and Ingersoll (2005). Each item begins
with the question stem, “Have you ever…?” Respondents were instructed to report their lifetime
engagement in each risk behavior on a five-point Likert scale, beginning with (1) = never and
concluding with (5) = more than 40 times. In order to better detect statistical differences,
variance was limited by dichotomizing the smoking variable into (0) = never smoked and (1)
smoked once or more.
Emotional functioning. The PEDSQL Young Adult Quality of Life Inventory (Varni &
Limbers, 2009) is a self-report questionnaire designed for individuals between the ages of 18 –
25 years. Respondents rated their answers on a five-point Likert scale. The scale ranged from (0)
never a problem to (4) almost always a problem. According to the scoring instructions of the
instrument (Varni & Limbers, 2009), the 23 items on the PedsQL were grouped into four
subscales: (1) Physical Functioning, (2) Emotional Functioning, (3) Social Functioning, and (4)
Work/School Functioning. The items were then reverse scored and converted to a zero-100 scale
(0 = 100; 1 = 75; 2 = 50; 3 = 25; 4 = 0). Thus, higher scores reflect a higher health-related quality
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of life. For the purpose of the present study, only the Emotional Functioning subscale was
utilized. Given the manner in which the subscale is scored, higher scores reflect more positive
emotions, and lower scores reflect more negative emotions (i.e., a higher degree of depressive
symptomatology). The validity and reliability of the PedsQL Young Adult Quality of Life
Inventory has been supported (Varni et al., 2009) as a HRQOL measure for both healthy college
students as well as college students who have been diagnosed with a chronic illness. Cronbach’s
alpha reliability in the sample examined by Varni et al. (2009) was .71 for the Emotional
Functioning subscale. Cronbach’s alpha reliability for the Emotional Functioning subscale was
.77 in the present study’s sample, and .74 specifically within the subset of the sample of
participants affected by asthma in the household.
Perception of sibling relationship. The Adult Sibling Relationship Questionnaire
(ASRQ), an 81-item self-report measure, examined participants’ perceptions of their sibling
relationships (Lanthier, Stocker, & Furman, 1992). Participants entered their responses on a
Likert scale ranging from (1) hardly at all to (5) extremely much. The items were thematically
organized into 14 scales, which were loaded on three higher-order factors: Warmth (comprised
of Acceptance, Admiration, Affection, Emotional Support, Instrumental Support, Intimacy,
Knowledge, and Similarity subscales), Conflict (comprised of Antagonism, Competition,
Dominance, and Quarrelling subscales), and Rivalry (comprised of Maternal Rivalry and
Paternal Rivalry subscales). Prior studies examined the quality of the sibling relationship via the
Warmth and Conflict factors (e.g., Lockwood, Kitzmann, & Cohen, 2001; Stormshak et al.,
1996), for they were the stronger dimensions in the factor analysis performed by the authors of
the ASRQ (Furman & Buhrmester, 1985). However, given the tendency for adolescents living in
a home with a chronic illness to exhibit greater sibling rivalry (Williams, 1997), the present
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study used both the stronger factors (i.e., Warmth and Conflict), as well as the Rivalry factor to
describe the quality of the participants’ perceived sibling relationships. According to Stocker,
Lanthier and Furman (1997), both the ASRQ’s scale and factor scores have demonstrated
acceptable internal consistency, validity, and test-retest reliability. Cronbach’s alpha reliabilities
of the sample of young adults examined by Stocker et al. (1997) were .88, .97 and .93 for the
Rivalry, Warmth, and Conflict factors, respectively. In the present sample, Cronbach’s alpha
reliabilities were .90 for Rivalry, .97 for Warmth, and .92 for Conflict. Within the asthma subset
of the entire sample, the alpha reliabilities were .87, .97, and .91, respectively. It is crucial to
emphasize that the measure only reveals the participant’s perception of the sibling relationship
quality, but does not account for the opinion of the sibling who was not included in the study.
Data Analysis
Descriptive statistics, including frequencies, means, standard deviations and distributions
were calculated for the variables within the study (see Tables 2 and 3). In addition, preliminary
analyses, namely bivariate correlations, chi-square tests, and independent samples t-tests,
examined specific associations between variables as well as mean differences. Separate
hierarchical logistic regression analyses explored the primary, secondary, and exploratory
research questions. Regarding missing data, there were two participants in the study who did not
respond to any questions, and thus were deleted from the data set. There was no missing data on
variables of interest from any other participants in the sample.
Preliminary Analyses
Correlations. Bivariate correlations assessed associations between the variables of
interest within the study. This statistical analysis was conducted on both predictor, including
demographic variables, and outcome variables. Important to note is that, for the purpose of clear
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interpretation of correlation results, race/ethnicity (originally categorized as “Caucasian,”
“African-American,” “Asian-American,” “Hispanic,” or “Other”) was dichotomized into (0) =
other; (1) = Caucasian.
Chi-square tests. Prior to the main regression analyses, preliminary chi-square tests
examined whether there existed associations between (1) smoking behavior and chronic illness in
household status, and then, (2) smoking behavior and asthma in household status. Given that
each variable contained two categories, chi-square tests were performed. The assumption that
expected frequencies in each cell must be greater than five was met for each test. To test for the
strength of the association, Phi was reported because both variables in question were
dichotomous. It is important to note that the second chi-square test was only conducted on the
subset of the entire sample (i.e., the well family condition and the asthma in household condition,
N = 283).
Independent samples t-tests. Independent samples t-tests assessed whether there existed
differences between adolescents in the well family condition and chronic illness in household
condition, and then the asthma in household condition, in relation to risk perception of smoking.
Prior to the exploratory regression analysis, independent samples t-tests also compared the
means of (1) emotional functioning, (2) perception of warmth, (3) perception of conflict, and (4)
perception of rivalry within one’s sibling relationship between the well family and the asthma in
household conditions. For each t-test conducted, Levene’s test for equality of variances revealed
that the variances were roughly equal, thus not violating the assumption of homogeneity of
variance.
Main Study Analyses
Hierarchical logistic regression analyses were conducted to examine the primary,
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secondary, and exploratory research questions. Prior to running the analyses, appropriate tests
were performed to ensure that assumptions for each regression were not violated. The results did
not yield any problematic issues and thus, the assumptions of the statistical tests were met.
Hierarchical regression was utilized because the order in which the variables were
entered was based upon extant literature and theory. Logistic, rather than linear, regression was
conducted because the outcome variable, smoking behavior, was dichotomous. Given research
suggesting a robust association between risk perception and smoking behavior (Halpern-Felsher
et al., 2004) and the data within the present study demonstrating a strong correlation between the
two variables, risk perception is the predictor variable within each of the regression analyses.
Different “cues to action” (i.e., chronic illness within the household, asthma within the
household, depressive symptomatology, and perception of one’s sibling relationship) were
examined to determine how the cues moderated the association between risk perception of
smoking and smoking behavior. Moderation, rather than mediation, was tested for because the
analyses were investigating whether the cues to action exacerbated or served as protective factors
in the relationship between risk perception and smoking. Further, the study aimed to examine the
interaction between risk perception and the separate cues to action. The analysis explored
whether or not these interaction effects significantly predicted smoking behavior.
Age, gender, and parent education, serving as a proxy for family socioeconomic status
(SES), were included as control variables in each regression analysis. Given the focus on the
family system (i.e., specifically, the sibling relationship) within the exploratory analyses, two
additional variables were controlled for in the final two regressions: sibling gender and birth
order. Age and gender were both significantly correlated with smoking behavior in the present
study, and literature shows that both gender and family SES/parent education are related to
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smoking behavior (Grunberg, Winders, & Wewers, 1991). Gender and sibling gender, both
dichotomous variables, only had two categories, whereas parent education had several
categories, and was therefore dummy coded. “Completed graduate school” served as the
reference group to which all other groups were compared. Continuous predictor variables (i.e.,
emotional functioning and perception of warmth/conflict/rivalry within the sibling relationship)
were centered to reduce potential multicollinearity problems when conducting the regression
analyses.
Centering variables (i.e., computing a new variable via subtracting the grand mean of the
variable from each participants’ score) was an important step because it reduced the correlation
between interaction terms and other predictor variables, yielding clear interpretation of findings.
Given that the independent samples t-test comparing the means of the continuous variables (i.e.,
emotional functioning, warmth, and conflict) between the two conditions of “asthma in
household status” did not yield significant differences, the variables were centered around the
grand mean. It was not necessary to center categorical predictor variables (i.e., risk perception
and illness condition). Odds ratios and their 95% confidence intervals were interpreted.
Nagelkerke R², the proxy for R2 in logistic regression, was also presented. The data analysis
plans for each research question are described below.
Primary question. To answer the first research question, hierarchical logistic regression
assessed the main effects of risk perception of smoking and chronic illness in household status.
In addition, the analysis examined the interaction effect of risk perception and chronic illness in
household status on smoking behavior in order to test whether chronic illness in household status
moderated the relationship between risk perception and smoking behavior within the whole
sample (N = 407; see Figure 2). The initial step controlled for demographic variables (i.e.,
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gender, age, and parent education). Given the literature stating that there is a robust relationship
between risk perception of smoking and smoking behavior (Halpern-Felsher et al., 2004), Step 2
included risk perception. The moderator variable, (i.e., chronic illness in household status, the
potential “cue to action”) was entered in Step 3. Finally, Step 4 included the interaction of risk
perception and chronic illness in household status.
Secondary question. To answer the second research question, a similar conceptual
framework (see Figure 3) guided the regression model. The steps of the analysis used the same
method as the initial model. However, the moderator variable (i.e., the potential cue to action)
was specifically asthma in household status. The analysis explored main effects and interaction
effects on smoking behavior and tested for moderation.
Exploratory questions. Given the vast research asserting that adolescents with asthma are
more likely to engage in smoking in comparison to healthy peers (Van de Ven et al., 2007),
exploratory analyses tested whether three specific continuous variables moderated the
association between risk perception and smoking behavior among adolescents who grew up in a
household with asthma present. Extant literature suggests that there is a strong relationship
between depressive feelings and asthma, as well as between depressive feelings and smoking
behavior (Bush et al., 2007). As such, the initial exploratory regression analysis examined the
role that emotional functioning (i.e., the PEDSQL subscale) may play among participants in the
present sample (i.e., participants in the asthma in household condition). Specifically, the analysis
investigated the ability of one’s emotional functioning in predicting smoking behavior, as well as
how emotional functioning moderated the association between risk perception of smoking and
smoking behavior (see Figure 4). Step 1 of the regression model was composed of the same
demographic control variables as the previous two regression models, with the addition of sibling
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gender and birth order, and Step 2 added risk perception. The moderator variable, emotional
functioning, was entered in step 3. Finally, the interaction of risk perception and emotional
functioning was entered in the last step.
A similar conceptual model as the previous analysis (see Figure 5) directed the second
exploratory regression analysis. In addition, the steps were entered into the regression model in a
similar pattern. However, Step 3 did not include an individual-level variable as the moderator,
but rather three family system variables (i.e., perception of warmth, perception of conflict, and
perception of rivalry within one’s sibling relationship) were entered as the moderator variables.
The final step of the regression model was comprised of the interaction term, risk perception X
warmth, given that only the perception of warmth significantly predicted smoking behavior. The
purpose of the analysis was to explore the ability of participants’ perceived sibling relationship to
predict smoking behavior and examine whether the perception of one’s quality of a sibling
relationship served as a protective factor or exacerbated the association between participants’
risk perception of smoking and smoking behavior.
Results
Reported below are the preliminary and main study findings. Additionally, see Tables 2 4 for the frequencies, means, and standard deviations of the main study constructs.
Findings of Preliminary Analyses
Bivariate correlations. Within the whole sample, bivariate correlations (see Table 5)
revealed a significant positive association between Caucasian race/ethnicity and parent
education, r = .185, p < .01. In addition, females had a higher risk perception of smoking than
males, r = .113, p < .05. There was a positive association between smoking behavior and age, r =
.144, p < .01, while females were less likely to engage in smoking behavior than males, r = -
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.242, p < .01. As expected, smoking behavior was negatively correlated with risk perception of
smoking, r = -.284, p < .01. Chronic illness in household status was not significantly associated
with risk perception or smoking behavior.
Within the subset of the sample utilized for the secondary questions (see Table 6),
Caucasian race/ethnicity was again significantly positively associated with parent education, r =
.184, p < .01. Additionally, risk perception of smoking was positively associated with being
female, r = .133, p < .05, and parent education, r = .166, p < .01. Further, smoking behavior was
positively associated with age, r = .187, p < .01, and negatively associated with being female, r =
-.198, p < .01. Consistent with the literature, smoking behavior was again negatively correlated
with risk perception of smoking, r = -.300, p < .01. Besides the negative association between
asthma in household status and females, r = -.165, p < .05, asthma in household status was not
significantly associated with any other demographic variables, risk perception, or smoking
behavior.
Bivariate correlations conducted within the subset of the sample examined for the
exploratory questions revealed a positive association between parent education and risk
perception of smoking, r = .329, p < .01. However, smoking behavior was negatively related to
both being female, r = -.299, p < .01, and having a female sibling, r = -.268, p < .05.
Additionally, smoking behavior was negatively associated with risk perception of smoking, r = .465, p < .01, and the perception of warmth within the sibling relationship, r = -.356, p < .01.
Further, the perception of warmth within the sibling relationship was significantly related to
being female, r = .282, p < .05. There was an inverse relationship between emotional functioning
and age, r = -.266, p < .05, as well as emotional functioning and risk perception, r = -.269, p <
.05. Finally, the perception of rivalry was positively related to the perception of conflict, r =.274,
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p = <.05, but negatively related to the perception of warmth, r = -.267, p < .05, whereas warmth
and conflict were not significantly correlated with one another (see Table 7).
Chi-square tests. The initial chi-square test examined whether smoking behavior differed
by chronic illness in household status. Results showed that 179 participants (44%) from the
whole sample engaged in smoking behavior at some point throughout their lifetime, whereas 228
participants (56% of the total) reported having never engaged in smoking behavior throughout
their lifetime (see Table 8). Of those participants in the well family condition, 44.2% engaged in
smoking behavior and 55.8% did not. Of those in the chronic illness in household condition,
43.7% engaged in smoking behavior and 56.3% did not. In summary, the percentage of
participants that engaged in smoking behavior did not significantly differ by chronic illness in
household status, X2(1) = .013, p > .05, Phi = .006.
The second chi-square test examined whether smoking behavior differed by asthma in
household status. Findings revealed that 131 (46.3% of the total) participants from the sample
subset engaged in smoking behavior at least once during their lifetime, whereas 152 participants
(53.7% of the total) in the sample subset never engaged in smoking behavior during their lifetime
(see Table 9). Of those participants in the asthma in household condition, 53% engaged in
smoking behavior, whereas 47% did not. In summation, when participants were from the well
family condition, more participants did not engage in smoking behavior throughout their
lifetime, but when participants were in the asthma in household condition, more participants
engaged in smoking behavior at least once throughout their lifetime. However, there was not a
significant association. As such, the percentage of participants that engaged in smoking behavior
did not significantly differ by asthma status, X2(1) = .013, p > .001, Phi = .075.

RISK PERCEPTION AND SMOKING BEHAVIOR

38

Independent samples t –tests. Independent samples t-tests examined whether there
existed any significant differences between adolescents who came from well families and those
who came from families with a chronic illness regarding risk perception of smoking. Findings
revealed that, on average, participants from a household with a chronic illness reported a higher
perception of risk (M = 4.32, SE = .137), than those who came from a well family (M = 4.11, SE
= .125). This difference, -.215 (95% CI -.579, .149) was not significant t(405) = -1.162, p = .246,
d = .11, representing a small effect size. A similar independent samples t-test within the subset
utilized for the secondary analysis compared the risk perception of adolescents from well
families and those from families with asthma in the household. Results showed that participants
who grew up in a household with asthma reported higher risk perception of smoking (M = 4.38,
SE = .125), than those who came from a well family (M = 4.11, SE = .125). This difference, .273 (95% CI -.771, .226) was not significant t(281) = -1.007, p = .282, d = .15, representing a
small effect size.
Prior to conducting the exploratory regression analyses, independent samples t-tests
examined whether there existed any significant differences between adolescents who came from
well families and those who came from families with asthma in the household, in regard to
emotional functioning or perception of sibling relationship quality variables. The t-tests did not
find any significant differences between the two groups concerning the variables in question. On
average, participants from well families reported more positive emotions (i.e., less depressive
symptomatology; M = 69.42, SE = 0.99), than those who came from a household with asthma (M
= 69.02, SE = 1.91). This difference, 0.41 (95% CI -3.698, 4.516), was not significant, t(281) =
.196, p = .845, d = 0.03, representing a small effect size. Additionally, on average, participants
from a household with asthma reported a perception of greater conflict within one’s sibling
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relationship (M = 2.54, SE = 0.09), than those who came from a well family (M = 2.54, SE =
0.05). This difference, -0.05 (95% CI -.257, .165), was not significant t(281) = -0.43, p = .667, d
= 0.06, which represents a small effect size. Further, participants from a well family reported a
perception of greater warmth within one’s sibling relationship (M = 3.58, SE = .05), in
comparison to those who came from a family with asthma in the household (M = 3.57, SE =
0.10). This difference, 0.02 (95% CI -0.191, 0.227), was not significant t(281) = 0.173, p = .863,
d = 0.02, which represents a small effect size. Finally, participants from a household with asthma
present reported a perception of greater rivalry within one’s sibling relationship (M = 0.63, SE =
0.04), in comparison to those who came from a well family (M = 0.60, SE = 0.04). Again, this
difference, - 0.03 (95% CI -0.177, 0.122), was not significant t(281) = -.366, p = .715, d = 0.05,
which represents a small effect size.
Main Study Findings
How does chronic illness in household status (i.e., having a chronic illness diagnosis/sibling
with a chronic illness vs. growing up in a well family) moderate the relationship between risk
perception of smoking and smoking behavior?
As shown in Table 10, older age significantly predicted smoking behavior, (OR = 1.287,
95% CI 1.003, 1.652). Additionally, gender significantly negatively predicted smoking behavior,
such that females had significantly lower odds of engaging in smoking as compared to males
(OR = .404; 95% CI .261, .625). Consistent with extant literature, risk perception of smoking
significantly negatively predicted smoking behavior (OR = .757; 95% CI .643, .892), such that
adolescents with a higher risk perception of smoking were less likely to engage in smoking in
comparison to those who possessed a lower perception of the risks involved in smoking.
Contrary to the initial hypothesis, chronic illness in household status did not significantly predict
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smoking behavior (p = .678). However, it is important to note that there was a negative
relationship trend between chronic illness status in household and smoking behavior. Namely,
adolescents who were diagnosed with a chronic illness or grew up with a sibling diagnosed with
a chronic illness were less likely to smoke in comparison to healthy counterparts from well
families. The interaction between risk perception and chronic illness in household status was also
non-significant (p = .602).
How does asthma in household status (i.e., having an asthma diagnosis/sibling with asthma
vs. growing up in a well family) moderate the relationship between risk perception of smoking
and smoking behavior?
Older adolescents (OR = 1.539, 95% CI 1.129, 2.097) were more likely to engage in
smoking behavior (see Table 11). Additionally, gender significantly influenced smoking
behavior (OR = .569, 95% CI .333, .975), such that females had lower odds of engaging in
smoking behavior than males. Parent education did not significantly predict participants’
smoking behavior. Risk perception was a significant predictor of smoking behavior (OR = .749,
95% CI .636, .882), such that individuals with a higher perception of the risks involved in
smoking were less likely to engage in smoking. Asthma in household status was also a
significant predictor of smoking behavior (OR = 16.282, 95% CI 1.595, 166.179). Specifically,
participants who grew up in a household with asthma were 16.282 times more likely to engage in
smoking behavior in comparison to those participants who grew up in a well family. Consistent
with the study’s hypothesis, asthma in household status significantly moderated the association
between risk perception of smoking and smoking behavior (OR = .598, 95% CI .373, .961), such
that the relationship was stronger for adolescents from a household with asthma. Whereas
smoking behavior decreased as risk perception increased for both groups, smoking behavior
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decreased at a more accelerated rate for adolescents from a household with asthma (see Figure
6). In addition, it is important to note that adolescents from a household with asthma who had a
low risk perception of smoking were the most likely to engage in smoking.
Does smoking behavior in relation to risk perception of smoking vary based on an
adolescent’s emotional functioning?
Demographic variables did not significantly predict smoking behavior in the final
regression model (see Table 12). Risk perception, as hypothesized, was a significant, negative
predictor of smoking behavior (OR = .360, 95% CI .190, .680). Consistent with extant literature,
emotional functioning significantly predicted smoking behavior in the final model (OR .861,
95% CI .744, .998), such that less positive emotions were associated with a higher likelihood of
engaging in smoking behavior. Although approaching significance, emotional functioning did
not significantly moderate the association between risk perception and smoking behavior (p =
.052).
Does smoking behavior in relation to risk perception of smoking vary based on an
adolescent’s perception of warmth, conflict, and/or rivalry within the sibling relationship?
As shown in Table 13, the demographic variables included in the analysis did not
significantly predict smoking behavior in the final model. Risk perception was, again, a
significant predictor of smoking behavior (OR = .392, 95% CI .214, .718), such that there was,
as predicted, an inverse relationship between risk perception of smoking and smoking behavior.
Additionally, adolescents’ perception of warmth within their sibling relationship significantly
negatively influenced their smoking behavior (OR = .303, 95% CI .105, .878). However, there
were no significant main effects of the perceptions of rivalry (p = .526) or conflict (p = .268)
within participants’ sibling relationships on smoking behavior. Given the significant main effect
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of the perception of warmth within the sibling relationship on smoking behavior, the interaction
term, risk perception X warmth was tested in the final model of the regression, but was not
significant (p = .472).
Discussion
The purpose of the study was two-fold: (1) to extend our understanding of smoking
behavior amongst adolescents affected by chronic illness, such as asthma, by considering the
pathway from risk perception to smoking behavior, and (2) elucidate potential mechanisms that
may explain why smoking is so prevalent among the asthma population. Given the prevalence of
adolescent chronic illness, and specifically asthma, it is crucial for research to focus on this
population, in addition to their well siblings. For many years, a chronic illness diagnosis was
perceived as a protective factor for engagement in risk behaviors (Suris & Parera, 2005).
Drawing from the Health Belief Model (Hochbaum et al., 1952), one may consider a chronic
illness or the experience of living with a sibling diagnosed with a chronic illness to be a cue to
action, driving individuals to engage in preventive health behaviors, or at least avoid risk
behaviors. However, the present study, in addition to extant research (Suris et al., 2008),
provides evidence that this is not always the case. Developmental concepts characteristic of
adolescence, such as the tendency to believe in one’s invincibility (Arnett, 2000), may persist
despite the presence of a chronic illness. The following discussion addresses the findings of each
research question in detail.
How does chronic illness in household status (i.e., having a chronic illness diagnosis/sibling
with a chronic illness vs. growing up in a well family) moderate the relationship between risk
perception of smoking and smoking behavior?
Adolescents’ risk perception significantly influenced their smoking behavior, such that
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adolescents who reported a higher perception of the risks involved in smoking were less likely to
engage in the risk behavior. This result was consistent with prior studies. For instance, Song et
al. (2009) also found that high risk perception of smoking served as a protective factor against
engagement in smoking behavior. Though the logistic regression findings revealed a negative
relationship trend between chronic illness status in household and smoking behavior, these
findings were non-significant, and no moderating effect of chronic illness in household status
was identified, thus not supporting the study’s first hypothesis.
Given the strong influence of risk perception on adolescents’ smoking behavior, evidenced
by the present study and existing literature (Halpern-Felsher et al., 2004; Song et al., 2009),
future research should explore factors contributing to adolescents’ risk perception of smoking. In
better understanding such factors, we can inform the design of interventions targeting the
increase of risk perception among adolescents and by extension, reduce smoking behaviors.
Future research should additionally examine whether chronic illness in household status may
serve as a cue to action to avoid smoking within a larger sample. It is important to note that the
adolescents examined for this initial research question possessed a diagnosis or had a sibling
diagnosed with chronic illnesses of a wide assortment and across a spectrum of varying severity.
The specific type and severity of illness may play a role in the association between risk
perception and smoking behavior.
How does asthma in household status (i.e., having an asthma diagnosis/sibling with asthma
vs. growing up in a well family) moderate the relationship between risk perception of smoking
and smoking behavior?
With regard to the second research question, there again existed an inverse relationship
between risk perception and smoking behavior among adolescents, regardless of whether they
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came from well families or households with asthma. Although not significant, adolescents in the
asthma in household condition expressed a higher risk perception of smoking in comparison to
adolescents from a well family. Findings from the logistic regression supported the study’s
second hypothesis, such that asthma in household status moderated the relationship between risk
perception of smoking and smoking behavior. As risk perception increased, smoking behavior
decreased, but did so more rapidly for adolescents from the asthma in household condition.
Specifically, when participants expressed a low risk perception of smoking, adolescents from
households with asthma engaged in greater smoking behavior than those from well families.
However, when adolescents from households with asthma reported a high risk perception of
smoking, this served as a more dramatic protective factor, decreasing their engagement in
smoking at a greater rate in comparison to adolescents from well families with high risk
perception. Thus, it is imperative that future interventions directly target adolescents who grew
up in a household with asthma to ensure that they understand fully the extent of the risks
accompanying cigarette smoking.
From a developmental lens, it is crucial to consider the impact of an asthma experience in
the context of adolescent development. Adolescence is an important, yet difficult, transition
period in life as individuals undergo physical, social, and emotional changes. However, the
developmental milestones of adolescence and early adulthood, such as the formation of new
social relationships, increased autonomy, and exploration, may conflict with the demands of a
chronic illness such as asthma (Suris et al., 2004). Accompanying a diagnosis of asthma are
frequent hospitalizations and restrictions on social and physical activities (Forrest et al., 1997).
Given the myriad of aspects in their lives that adolescents affected by asthma cannot control due
to their health status, they may attempt to gain control via risk behavior engagement, such as
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cigarette smoking. Given the trajectory (see Figure 6) and the risks for individuals within this
population, increasing risk perception of smoking is of heightened importance for adolescents
affected by respiratory illnesses. Additionally, the developmental concepts of invincibility and
optimistic bias (Arnett, 2000) may hold true for adolescents with asthma and their well siblings.
Even when reporting a high risk perception of smoking, they may not feel or fully understand
that the risks can affect them, personally, and persist in risk behavior engagement. Therefore,
future interventions should target the increase of personal risk perception of smoking, as well as
the prevention or cessation of smoking once the risks involved in smoking are fully understood.
How is the relationship between risk perception of smoking and smoking behavior moderated
by individual and family system variables?
The aim of the exploratory analyses was to shed light on potential mechanisms underlying
why adolescents who have grown up with asthma in the household are more likely to be smokers
than those from well families.
Emotional functioning. Noteworthy to discuss is that the current study did not assess clinical
depression, specifically. Rather, the PEDSQL Emotional Functioning subscale asks a series of
questions regarding one’s emotions (Varni & Limbers, 2009). A low score on this subscale
indicates that the participant experiences negative emotions, which may be conceptualized as
depressive symptomatology, but not clear-cut depression. The first regression assessed whether
emotional functioning moderated the association between risk perception of smoking and
smoking behavior. Extant literature reveals a strong association between asthma and depressive
feelings, as well as depressive feelings and smoking (Bush et al., 2007). Consistent with the
literature, the present study also found that lower emotional functioning significantly predicted
smoking behavior.
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One possible explanation for this finding may be that adolescents are utilizing smoking as a
mechanism to cope with the negative feelings that they have reported. As stated, living with a
chronic illness, or a sibling with a chronic illness, may manifest itself as a stressor, or additional
burden, within the lives of adolescents (Sharpe & Rossiter, 2002; Suris et al., 2004).
Developmentally, adolescence is a difficult transition period for healthy individuals, but the
introduction of a chronic diagnosis, accompanied by medical regimens and activity restrictions,
may take an additional toll, exacerbating the challenges of this life stage (Suris et al., 2004).
Having depleted their coping strategies in understanding and dealing with their chronic illness,
adolescents may resort to maladaptive coping mechanisms, such as smoking, when faced with
developmental challenges of adolescence. Thus, it is of increased importance for clinicians to
address adolescents’ emotional needs as early as possible, in addition to working with
adolescents in developing individually tailored, adaptive coping strategies.
On the other hand, it is important to note that we cannot detect causality within this
relationship due to the study’s cross-sectional design. Therefore, it is unclear whether
adolescents initiate smoking due to experiencing negative emotions, or smoking antecedes
negative emotions. Prior research suggests a bi-directional association between depressive
feelings and smoking behavior (Goodman & Capitman, 2000). Specifically, Brook, Schuster, and
Zhang (2004) found an association between a history of cigarette smoking and subsequent
depressive feelings during adolescence and into young adulthood. Underlying this association is
that nicotine exposure, for a prolonged period, may alter some of the brain’s neurochemicals
(i.e., dopamine and norepinephrine). This alteration may exacerbate the difficulty to cope with
additional stressors (e.g., puberty, new social relationships, and the experience of asthma), and
by extension, contribute to increased depressive feelings (Brook et al., 2004). Given this
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alternative explanation, it is vital for interventions to target the development of adaptive coping
strategies for adolescent smokers in dealing with daily stressors, in order to protect against the
future development of depressive symptomatology.
Perception of sibling relationship quality. Findings from the final logistic regression
analysis revealed that the perception of warmth within the sibling relationship was the only
sibling relationship variable to have a significant main effect on smoking behavior. Additionally,
no moderation effect of sibling relationship variables was found for the association between risk
perception and smoking behavior. Specifically, a perception of greater warmth within a sibling
relationship predicted lower odds of engaging in smoking. Therefore, a positive sibling
relationship, such as one filled with warmth, may serve as a protective factor against smoking
among adolescents who have grown up in a household with asthma.
This finding is consistent with the results of Gass et al. (2007), which suggest that
affectionate sibling relationships may be protective when individuals are enduring stressful life
events. While warm, supportive sibling relationships are associated with positive outcomes
among healthy siblings (Stocker, 1994; Waldinger, 2007), the sibling relationship may hold even
higher importance within families with a chronic illness such as asthma. Due to school absences
and social activity restrictions, the ill sibling may encounter difficulties when attempting to form
peer connections with others outside of the home (Suris et al., 2004), and therefore may rely
more heavily on siblings for social interaction, companionship, and support.
Given the study’s findings and the influence of sibling relationships on individuals’
development (Yeh & Limbers, 2004), it may be especially relevant to address the sibling
relationship as a source of support in dealing with the chronic illness experience and preventing
risk behavior engagement. Specifically, efforts should focus on increasing warmth and positivity
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between siblings affected by asthma. As discussed, the presence of a sibling’s chronic illness
may present as a stressor in the life of a well sibling and exclusion from the trio formed by
parents and ill child may contribute to conflict or rivalry within the sibling dyad (McKeever,
1983; Knecht, 2015). Therefore, it may be beneficial to allow well siblings the opportunity to
accompany parents and the ill child during physician visits and include them in asthma-related
decisions. Consequently, well siblings may then feel more personally connected to a sibling’s
illness and develop greater empathy, which may strengthen the sibling relationship.
Further, it is noteworthy that the perception of warmth was strongly associated with gender,
such that females were more likely to report that there was warmth within their sibling
relationship. As mentioned, it is crucial to emphasize that the study only examined the
participants’ perceptions of their sibling relationship, and does not make any assertions about the
other sibling’s perception of the relationship or a parent’s opinion of the relationship. Given the
developmental concepts of adolescence, (e.g., adolescent egocentrism; Elkind, 1967), we know
that adolescents, preoccupied with their own thoughts and actions, may not distinguish their own
perceptions from reality. Therefore, it would be interesting to determine whether the other
siblings in the dyads shared similar sentiments about the presence of warmth in the relationships.
Consideration of Demographic Characteristics
Gender. The present study’s findings revealed gender differences regarding risk
perception and smoking behavior that are important to take into consideration. Females were less
likely than males to engage in smoking behavior, which is consistent with prior literature
(Grunberg et al., 1991). Whereas a myriad of reasons may underlie males’ greater tobacco use, it
is important to highlight that bivariate correlations also revealed that females reported higher risk
perception of smoking. Given such findings, future interventions should target smoking-related
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risk perception for adolescent males, specifically. Additionally, findings showed that growing up
with a male sibling was positively related to tobacco use. While extant literature does not focus
solely on the influence of a sibling’s gender on an individual’s smoking behavior, research
suggests that having a smoking same-sex sibling, as opposed to mixed-sex, heightens the risk for
adolescents to initiate smoking (Slomkowski, Rende, Novak, Lloyd-Richardson, & Niaura,
2005). However, the current data did not allow for this examination because participants were
not members of the same sibling dyad and there were no questions regarding smoking status of
siblings.
Parent education. Parent education, particularly among pediatric populations, plays a
prominent role in asthma onset and outcomes. Children from poorly educated families are likely
to have worse health in comparison to those from highly educated families (Chen, Martin, &
Matthews, 2006). The present study’s findings revealed a positive correlation between parent
education and adolescents’ risk perception of smoking. Education, a key social determinant of
health, is positively associated with an individual’s ability to access, evaluate, and apply healthrelated information when making health decisions (i.e., health literacy; Gazmararian et al.,1999;
Nutbeam, 2000). Parents who have completed a higher level of education are likely to request
more time and ask questions during physician visits, and exhibit greater compliance with
treatments or medication (Williams, David, Parker, & Weiss, 2002). Doing so may allow for a
greater understanding of disease management (Shone, Conn, Sanders, & Halterman, 2009) and
the risks involved in certain behaviors, such as smoking. In turn, parents are likely to pass on
such skills to their children.
Despite asthma predominantly affecting less educated and lower income populations
(Wood, Price, Dake, Telljohann, & Khuder, 2010), the majority of the present sample was
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comprised of adolescents with highly educated, and likely higher income, parents. Therefore, the
present findings do not represent a comprehensive scope in considering the relationship between
parent education and adolescents’ risk perception in the context of asthma. Additionally, the
present study was also not suited for an in-depth examination of racial disparites in regard to
asthma and smoking due to its disporportionate amount of Caucasian participants. However,
findings suggested a strong, positive correlation between Caucsian race/ethnicity and parent
education.
Limitations and Future Directions
A central limitation of the present study is its cross-sectional design, which does not allow
for the examination of causality. For instance, the findings do not clearly show whether low risk
perception led to smoking behaviors, or vice versa. Future studies should replicate the present
findings with a longitudinal research design in order to gain greater insight into the direction of
the examined associations. A second limitation is the collection of data through self-report
questionnaires. As with all studies that utilize self-report methodology, it is difficult to discern
whether participants were completely honest or accurately responded to the questions.
As discussed, the study sample is also limited in both size and diversity. The researchers
of the original project conducted the study on a college campus with students, thus missing the
most effective populations. The burden of asthma impacts individuals of all societal groups, but
there is a greater prevalence and heightened risk for asthma morbidity and mortality among
individuals with lower SES, less education, or racial/ethnic minority populations (Wood et al.,
2010). The present study’s sample was primarily comprised of highly educated, Caucasian
participants, thus failing to capture the disparities in asthma morbidity and mortality between
highly privileged families (i.e., the present sample) versus underserved families. Hence, the
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findings may not generalize to different populations, and I predict that outcomes may be worse in
underserved families. Future studies should examine health disparities in asthma by conducting
research in community-based, rather than college, samples (Fleary & Heffer, 2013).
Further, the present study aims to investigate the role of the sibling relationship, but utilizes
individual samples of siblings from different families. In other words, the participants in the
original “well child,” “sibling of ill child,” and “ill child” samples are siblings, but not siblings of
one another. A participant in one sample is not a sibling to a participant in the other sample. Future
research may gain more insight into the family system as a whole if sibling dyads are studied.
Particularly, the quality of the sibling relationship may be better understood if provided
perceptions of the sibling relationship from both members of the dyad.
Another limitation of the study is that the questionnaires did not ask about family members’
smoking status, which research has shown to be a strong contributor to adolescents’ smoking
behavior (Wang, Fitzhugh, Westerfield, & Eddy, 1995). Future studies should ask questions about
parental and sibling smoking history. Furthermore, the Risk Behavior Questionnaire only included
one item asking about tobacco use, and it is a lifetime measure, meaning that we do not know the
participants’ frequency of smoking (i.e., whether they are occasional or regular smokers) or
whether smoking is a past or current habit. Future research should have a more detailed assessment
of participants’ smoking behaviors. Additionally, many adolescents and young adults are currently
moving away from traditional cigarettes and towards the utilization of e-cigarettes, or potentially
adopting a dual use of both products (Grana, Benowitz, & Glantz, 2014). Therefore, future work
should focus on e-cigarette use among adolescents affected by chronic illnesses. Further, given the
present study’s findings that high risk perception may be an effective protective factor against
engagement in smoking behavior for adolescents affected by chronic illness, it is crucial to target
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factors and strategies that may increase adolescents’ risk perceptions of smoking. For instance, the
present study found that parent education and risk perception of smoking were associated. Given
that this study was conducted within a highly educated population, future work should explore risk
perception among families of lower education levels.
Conclusions
Given the study’s findings, it is evident that exposure to a respiratory illness such as
asthma via a diagnosis or growing up with a sibling diagnosed with asthma, does not preclude
adolescents from engaging in the risk behavior of smoking. In summary, the adolescents most at
risk for engaging in smoking are those who have low perceptions of the risks involved in
smoking. Further, the present study found that lower emotional functioning (i.e., depressive
symptomatology) might serve as a risk factor for smoking, whereas warmth within the sibling
relationship may be a protective factor against smoking. Due to the study’s preliminary nature
and limitations of the sample, the findings must be replicated among a larger and more diverse
sample of sibling dyads within a longitudinal study. If replicated in such a study, clinical
implications may include anticipatory guidance for adolescents affected by asthma to elucidate
risks involved in smoking and combat adolescent feelings of invincibility and optimistic bias, as
well as recommendations for screening adolescent patients for mood/depressive disorders within
asthma clinics.
In regard to the family system, growing up with highly educated parents was positively
associated with adolescents’ risk perception of smoking. Given such findings within a highly
educated population, future studies should examine the impact of parent education as a social
determinant of health within a less educated population. Regarding the sibling relationship, I
propose that inclusion of well siblings in asthma-related family discussions may reduce jealous
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or hostile feelings and increase affection and warmth within the sibling relationship. Doing so
may allow siblings the opportunity to rely more heavily on one another as sources of
instrumental and emotional support, concomitantly protecting against engagement in
maladaptive coping strategies such as smoking, and potentially other substance use. However, it
is crucial to again emphasize that the present findings are preliminary and more work regarding
sibling dynamics in the context of asthma must be done.
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Table 1. Participant socio-demographic variables
Variable
Age
18
19
20
21
Gender
Male
Female
Ethnicity
Caucasian
African American
Asian American
Hispanic
Native American
Family Type
Two biological parents
Step-parent family
Divorced
Single parent family
Extended family
Birth Order
1st child
2nd child
3rd child
4th child
5th child
Other
Class Year
Freshman
Sophomore
Junior
Senior
Parent Education
Less than high school
Completed high school
Completed college
Completed graduate school
Do not know
Chronic Illness Type
Well family
Pediatric cancer
Cystic fibrosis
Gastrointestinal disorders

N = 407

Percent

193
138
57
19

47.4
33.9
14.0
4.7

166
241

40.8
59.2

305
16
22
61
3

74.9
3.9
5.4
15.0
.7

342
18
29
14
3

84.3
4.4
7.1
3.4
.7

147
159
67
23
2
9

36.1
39.1
16.5
5.7
.5
2.2

279
89
31
8

68.6
21.9
7.6
2.0

14
62
163
160
8

3.5
15.5
40.9
40.1
2.0

217
13
2
7

53.3
3.2
.5
1.7
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Traumatic brain injury
Pain disorders
Congenital heart conditions
Spina bifida
Inflammatory bowel disease
Hematologic diseases
Rheumatic diseases
Renal diseases
Cerebral palsy
Asthma
Diabetes
Other

1
3
4
2
2
1
4
1
4
66
16
64

68
.2
.7
1.0
.5
.5
.2
1.0
.2
1.0
16.2
3.9
15.7
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Table 2. Frequencies of main study variables for primary question
Variable
Chronic Illness Status
Well family
Illness in household
Risk Perception
0 (No risk at all)
1
2
3
4
5
6 (Very much at risk)
Smoking Behavior
Never smoked
Smoked once or more

N = 407

Percent

217
190

53.3
46.7

29
17
34
40
66
83
138

7.1
4.2
8.4
9.8
16.2
20.4
33.9

228
179

56.0
44.0
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Table 3. Frequencies of main study variables for secondary question
Variable
N = 283
Asthma Status
Well family
217
Asthma in household
66
Risk Perception
0 (No risk at all)
18
1
11
2
27
3
27
4
50
5
66
6 (Very much at risk)
84
Smoking Behavior
Never smoked
152
Smoked once or more
131

70

Percent
76.7
23.3
6.4
3.9
9.5
9.5
17.7
23.3
29.7
53.7
46.3
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Table 4. Frequencies, means, and standard deviations of main study variables for exploratory
questions
Variable
N = 66
Percent
Risk Perception
0 (No risk at all)
3
4.5
1
1
1.5
2
6
9.1
3
7
10.6
4
11
16.7
5
17
25.8
6 (Very much at risk)
21
31.8
Smoking Behavior
Never smoked
31
47.0
Smoked once or more
35
53.0
Variable
N
M
SD
66
69.02
15.50
Emotional Functioning
66
3.57
.79
Warmth
66
2.59
.70
Conflict
66
.63
.52
Rivalry

71

RISK PERCEPTION AND SMOKING BEHAVIOR
Table 5. Bivariate correlations for primary question
Variables
1
2
3
1. Age
2. Female

72

4

5

6

-.156**

___

3. Caucasian

.049

.005

___

4. Parent Education

.041

-.003

.185**

___

5. Chronic Illness in
Household Status

-.041

-.115*

-.016

-.042

___

6. RP of Smoking

-.090

.113*

-.042

.061

.058

___

.144**

-.242**

.090

.023

-.006

-.284**

7. Smoking Behavior

7

___

*Correlation is significant at the 0.05 level.
** Correlation is significant at the 0.01 level.

___
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Table 6. Bivariate correlations for secondary question
Variables
1
2
3
1. Age
2. Female

73

4

5

6

-.199**

___

3.Caucasian

.105

-.006

___

4. Parent Education

.019

.008

.184**

___

5. Asthma in Household
Status

-.025

-.165*

-.099

-.019

___

6. RP of Smoking

-.063

.133*

-.063

.166**

.064

___

.187**

-.198**

.067

-.017

.075

-.300**

7. Smoking Behavior

7

___

*Correlation is significant at the 0.05 level.
** Correlation is significant at the 0.01 level.

___
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Table 7. Bivariate correlations for exploratory questions
Variables

1

1. Age

2

3

4

5

6

7

8

9

10

11

12

___

2. Female

-.336**

___

3.Female
Sibling

-.092

.234

___

4.. Caucasian

.192

.093

.199

___

5.Birth Order

-.046

-.039

-.011

-.099

___

6. Parent
Education

.190

-.204

.167

.233

.001

___

7. RP of
Smoking

.038

.049

.222

-.025

.104

.329**

___

8. Smoking
Behavior

.109

-.299**

-.268*

.013

.006

-.034

-.465**

___

9. Emotional
Functioning

-.266*

-.050

-.043

-.119

-.040

-.062

-.269*

.058

___

10. Rivalry

.053

.057

.074

.212

-.134

-.006

-.061

.112

-.047

___

11. Warmth

-.043

.282*

.052

-.090

.112

.069

.192

-.356**

.466

-.267*

___

12. Conflict

-.019

-.009

.005

.055

.021

.114

-.034

-.033

.011

.274*

-.123

*Correlation is significant at the 0.05 level.
** Correlation is significant at the 0.01 level.

___
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Table 8. Results of chi-square test for smoking behavior by chronic illness in household status

Smoking Behavior

Chronic Illness in Household Status

Total (n = 407)

Well Family

Chronic Illness in
Household

Smoked at Least
Once in Lifetime

96 (53.6%)

83 (46.4%)

179 (44%)

Never Tried Smoking

121 (53.1%)

107 (46.9%)

228 (56%)

Note: 2 = 0.13, df = 1, Phi = .006. Numbers in parentheses indicate column percentages.
*p < .05
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Table 9. Results of chi-square test for smoking behavior by asthma in household status
Smoking Behavior

Asthma in Household Status

Total (n = 238)

Well Family

Asthma in Household

Smoked at Least
Once in Lifetime

96 (33.9%)

35 (26.7%)

131 (46.3%)

Never Tried Smoking

121 (76.9%)

31 (20.4%)

152 (53.7%)

Note: 2 = 0.13, df = 1, Phi = .075. Numbers in parentheses indicate column percentages.
*p < .05
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Table 10. Results of logistic regression predicting smoking behavior in whole sample
Variables
Model 1
Age
Female
Parent Education
Less than High School
Completed High School
Completed College
Model 2
Age
Female
Parent Education
Less than High School
Completed High School
Completed College
Risk Perception
Model 3
Age
Female
Parent Education
Less than High School
Completed High School
Completed College
Risk Perception
Chronic Illness in
Household Status
Model 4
Age
Female
Parent Education
Less than High School
Completed High School
Completed College
Risk Perception
Chronic Illness in
Household Status
Risk Perception X Chronic
Illness in Household Status

B

Exp (B)

95% CI

.280
-.949

1.323*
.387***

1.041, 1.682
.255, .587

-.543
.208
-.118

.581
1.231
.889

.178, 1.897
.671, 2.258
.565, 1.399

Nagelkerke
R²
.098

.181
.255
-.896

1.290*
.408***

1.006, 1.655
.265, .628

-.711
.117
-.213
-.309

.491
1.125
.808
.734***

.141, 1.707
.602, 2.100
.504, 1.296
.653, .826

.254
-.901

1.289*
.406***

1.005, 1.654
.263, .628

-.702
.116
-.213
-.308
-.034

.495
1.123
.808
.735***
.966

.142, 1.734
.601, 2.098
.504, 1.296
.653, .827
.628, 1.486

.253
-.906

1.287*
.404**

1.003, 1.652
.261, .625

-.689
.117
-.212
-.278
.228

.502
1.124
.809
.757**
1.256

.143, 1.767
.602, 2.101
.504, 1.298
.643, .892
.428, 3.688

-.063

.939

.742, 1.189

.181

.182

Note *Nagelkerke R2 is proxy for R2 in logistic regression.
*p < .05; **p < .01; ***p < .001
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Table 11. Results of logistic regression predicting smoking behavior in asthma subset
Variables
Model 1
Age
Female
Parent Education
Less than High School
Completed High School
Completed College
Model 2
Age
Female
Parent Education
Less than High School
Completed High School
Completed College
Risk Perception
Model 3
Age
Female
Parent Education
Less than High School
Completed High School
Completed College
Risk Perception
Asthma in Household
Status
Model 4
Age
Female
Parent Education
Less than High School
Completed High School
Completed College
Risk Perception
Asthma in Household
Status
Risk Perception X Asthma
in Household Status

B

Exp (B)

95% CI

.386
-.712

1.472**
.491**

1.101, 1.968
.298, .809

-.001
.303
-.007

.999
1.354
.993

.225, 4.436
.664, 2.760
.580, 1.703

Nagelkerke
R²
.085

.184
.404
-.627

1.497**
.534*

1.105, 2.030
.318, .899

-.697
.147
-.138
-.357

.498
1.159
.871
.700***

.103, 2.410
.553, 2.430
.494, 1.535
.601, .815

.417
-.558

1.517**
.572*

1.116, 2.061
.337, .973

-.864
.169
-.111
-.367
.442

.422
1.185
.895
.693***
1.556

.086, 2.071
.564, 2.489
.506, 1.583
.594, .808
.841, 2.881

.431
-.563

1.539**
.569*

1.129, 2.097
.333, .975

-1.210
.124
-.118
-.289
2.790

.298
1.132
.889
.749**
16.282*

.051, 1.737
.536, 2.391
.501, 1.579
.636, .882
1.595, 166.179

-.513

.598*

.373, .961

.192

.214

Note *Nagelkerke R2 is proxy for R2 in logistic regression.
*p < .05; **p < .01; ***p < .001
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Table 12. Results of logistic regression examining role of emotional functioning
Variables
Model 1
Age
Female
Female Sibling
Birth Order
Parent Education
Less than High School
Completed High School
Completed College
Model 2
Age
Female
Female Sibling
Birth Order
Parent Education
Less than High School
Completed High School
Completed College
Risk Perception of Smoking
Model 3
Age
Female
Female Sibling
Birth Order
Parent Education
Less than High School
Completed High School
Completed College
Risk Perception of Smoking
Emotional Functioning
Model 4
Age
Female
Female Sibling
Birth Order
Parent Education
Less than High School
Completed High School
Completed College
Risk Perception of Smoking
Emotional Functioning

B

Exp (B)

95% CI

.056
-1.159
-.776
-.048

1.058
.314
.460
.954

.539, 2.075
.095, 1.034
.154, 1.379
.332, 2.739

1.110
.310
.080

3.034
1.363
1.083

.258, 35.648
.245, 7.594
.323, 3.634

Nagelkerke
R²
.186

.405
.001
-1.127
-.561
.236

1.001
.324
.571
1.266

.469, 2.137
.080, 1.305
.164, 1.993
.377, 4.252

.284
-.471
-.207
-.771

1.329
.624
.813
.462**

.089, 19.763
.086, 4.517
.205, 3.217
.288, .744

-.106
-1.232
-.480
.201

.899
.292
.619
1.223

.396, 2.042
.069, 1.225
.171, 2.242
.363, 4.122

.324
-.544
-.276
-.818
-.015

1.382
.580
.759
.441**
.985

.091, 21.092
.080, 4.187
.188, 3.057
.266, .733
.943, 1.029

-.017
-.957
-.817
.427

.983
.384
.442
1.532

.410, 2.358
.085, 1.735
.110, 1.768
.420, 5.584

.070
-.510
-.318
-1.022
-.149

1.073
.601
.728
.360**
.861*

.073, 15.838
.077, 4.675
.167, 3.175
.190, .680
.744, .998

.412

.463
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Risk Perception X Emotional
Functioning

.028

Note *Nagelkerke R2 is proxy for R2 in logistic regression.
*p < .05; **p < .01; ***p < .001
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1.029

1.000, 1.058
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Table 13. Results of logistic regression examining perception of sibling relationship quality
Variables
Model 1
Age
Female
Female Sibling
Birth Order
Parent Education
Less than High School
Complete High School
Completed College
Model 2
Age
Female
Female Sibling
Birth Order
Parent Education
Less than High School
Complete High School
Completed College
Risk Perception of Smoking
Model 3
Age
Female
Female Sibling
Birth Order
Parent Education
Less than High School
Complete High School
Completed College
Risk Perception of Smoking
Perception of Rivalry
Perception of Warmth
Perception of Conflict
Model 4
Age
Female
Female Sibling
Birth Order
Parent Education
Less than High School
Complete High School
Completed College
Risk Perception of Smoking

B

Exp (B)

95% CI

.056
-1.159
-.776
-.048

1.058
.314
.460
.954

.539, 2.075
.095, 1.034
.154, 1.379
.332, 2.739

1.110
.310
.080

3.034
1.363
1.083

.258, 35.648
.245, 7.594
.323, 3.634

Nagelkerke
R²
.186

.405
.001
-1.127
-.561
.236

1.001
.324
.571
1.266

.469, 2.137
.080, 1.305
.164, 1.993
.377, 4.252

.284
-.471
-.207
-.771

1.329
.624
.813
.462**

.089, 19.763
.086, 4.517
.205, 3.217
.288, .744

-.059
-.600
-.602
.628
.528
-1.804
-.435
-.857
-1.193
.452
-1.193
-.589

.943
.549
.548
1.874

.401, 2.217
.114, 2.647
.141, 2.125
.475, 7.395

1.696
.165
.648
.425**
1.572
.303*
.555

.081, 35.634
.014, 1.895
.141, 2.970
.248, .728
.388, 6.375
.105, .878
.196, 1.573

-.018
-.491
-.593
.596

.982
.612
.553
1.815

.413, 2.337
.121, 3.089
.140, 2.174
.460, 7.160

.452
-1.852
-.375
-.937

1.572
.157
.687
.392**

.073, 33.957
.013, 1.901
.148, 3.199
.214, .718

.508

.514
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Perception of Rivalry
Perception of Warmth
Perception of Conflict
Risk Perception X
Perception of Warmth

.446
-2.423
-.554
.263

Note *Nagelkerke R2 is proxy for R2 in logistic regression.
*p < .05; **p < .01; ***p < .001

82
1.562
.089
.575
1.301

.379, 6.428
.002, 3.183
.203, 1.631
.635, 2.665
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_____________________________________________________________________________
Figure 1. Health Belief Model (adapted from Becker & Maiman, 1975).
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Risk Perception

Chronic Illness in
Household Status

Smoking Behavior

Risk Perception X
Chronic Illness in
Household Status

______________________________________________________________________________
Figure 2. Primary regression analysis conceptual model.
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Risk Perception
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Status
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Asthma in Household
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Figure 3. Secondary regression analysis conceptual model.
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Risk Perception

Emotional
Functioning

Smoking Behavior
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Functioning
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Figure 4. Exploratory regression analysis conceptual model 1.
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Risk Perception
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Relationship

Smoking Behavior

Risk Perception X
Perception of Sibling
Relationship
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Figure 5. Exploratory regression analysis conceptual model 2.
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Asthma in Household Status X Risk Perception of Smoking
Interaction
Probability of Being a Smoker

1
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No Asthma
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High

Risk Perception of Smoking

______________________________________________________________________________
Figure 6. Graph showing interaction of asthma in household status and risk perception of
smoking in predicting smoking behavior

