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Lung cancer risk perception and 
distress: difference by smoking status, 
and role of physical activity and race 
among US population

Sunil Mathur(1), Marian Levy(2)

Background: cigarette smoking is the greatest known risk factor for lung cancer, and people with 
different smoking status may process risk information differently. While psychological distress has 
been linked with smoking status, little is known about the impact of distress on lung cancer perception 
or the moderating role of physical activity and race. This study explores the association of lung cancer 
perception and distress and investigates the effects of physical activity and race on that association. 
MeThods: the study uses a national, biennial survey (the health Information national Trends survey) 
that was designed to collect nationally representative data on the american public’s need for, access 
to, and use of cancer-related information using a cross-sectional, complex sample survey design. 
out of 5 586 participants, 1 015 were current smokers, 1 599 were former smokers, 2 877 were never 
smokers. of the sample, 1 765 participants answered the lung cancer risk perception question and had 
no personal history of lung cancer. statistical analysis contrasts smokers, former smokers, and never 
smokers to examine the association of lung cancer perception and distress and the moderating role 
of physical activity and race. 
resulTs: distress and lung cancer risk perception were significantly positively associated (p value 
< 0.001). respondents who were current smokers and were distressed had very high odds of agreeing 
that they have a somewhat high chance (odds ratio=900.8, cI: 94.23, 8 611.75; p value < 0.001) or a 
very high chance (odds ratio=500.44 cI: 56.53, 4 430.02, p value < 0.001) of developing lung cancer in 
the future as compared to not distressed never smokers. however, race and physical activity status did 
not significantly affect perception of risk. Perceptions of risk are important precursors of health change. 
conclusIons: elevated distress level and higher perceived risk, in addition to physical activity 
status and race, could potentially be used to develop targeted interventions, such as tailoring quitting 
support for smokers at elevated distress levels, which may enhance success rate of quitting smoking 
and staying quit.
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InTroducTIon

Lung cancer is considered a leading death 
cause in the United States [1]. Lung cancer is 
the second most common cancer in both men 
and women [2], causing more deaths than 
colon, breast and prostate cancer combined. In 
2007, the number of deaths due to lung cancer 
was reported as 158 683, while the combined 
number of deaths due to colon, breast and 
prostate cancer was reported as 114 309 [3]. The 
age-adjusted death rate was 65.2 per 100 000 for 
males and 40.0 per 100 000 for females for lung 
cancer [4]. The age-adjusted death rate of white 
males was 68.3 per 100 000, while black males 
had an age-adjusted death rate of 87.5 per 100 
000 for lung cancer [3]. The survival rate for lung 
cancer is much lower than for other common 
cancers. The 5-year survival rate for all lung 
cancer patients was 15.2%, compared to 63.9% 
for colon cancer, 88.7% for breast cancer, and 
98.9% percent for prostate cancer [5]. 

Psychological stress refers to the emotional 
and physiological reactions experienced when 
an individual confronts a situation in which the 
demands go beyond his/her coping resources 
[6]. Stress hormones, such as cortisol and 
adrenaline, are released from the body in 
response to a stress. These stress hormones in 
turn increase blood pressure, heart rate, and 
blood sugar levels [7]. A causal link between 
psychological stress and cancer has been widely 
debated in scientific literature, but a direct 
cause-and-effect relationship between stress 
and cancer risk has not been established [8]. 
Psychological stress is shown to have a positive 
association with the risk of breast cancer [9]. 
The pathway may be related to DNA damage, 
initiated by exposure to stress hormones such 
as cortisol [10]. The role of estrogen has 
been linked to cell proliferation, which could 
induce genetic damage [11]. More recently, it 
was found that chronic exposure to the stress 
hormone adrenaline creates DNA damage via a 
catecholamine-induced response [12].  

Distress is an aversive state in which 
an animal is unable to adapt completely to 
stressors and the ensuing stress, and shows 
maladaptive behaviors [13]. The transition of 
stress to distress depends on several factors, 
which include stressor duration and intensity, 
either of which is likely to produce behavioral 
or physical signs of distress [13]. Among lung 
cancer patients, young age and specific physical 

and psychosocial symptoms are predictive of 
clinical distress [14]. 

In lung cancer patients, psychological 
distress is a predictor of cancer mortality [7]. 
Psychological distress also predicts poorer 
prognosis in subjects with prior cancer 
diagnoses [7]. A literature review [8] examining 
the evidence for an association between major 
life events, depression and cancer suggested 
that research was inconsistent to support the 
hypothesis that depression is a risk factor for 
cancer. In an investigation of 53 studies dealing 
with perceived risk of developing cancer in 
high risk populations, family history of cancer, 
previous prophylactic tests and treatments, and 
younger age were associated with cancer risk 
perception [9]. Smokers, in particular, have been 
subject to major depression [13-15]. Depression 
has been linked with higher smoking rates 
[16]. In a population-based prevalence study it 
was found that 59% of smokers (who smoked 
daily for one month or more) had a lifetime 
diagnosis of major depression, while only 17% 
of the general population suffered from major 
depression [17]. 

Several theoretical models, such as Theory 
of Reasoned Action [18] and the Health Belief 
Model [19], have shown that perceptions of 
risk are important precursors of health change. 
The underestimation of personal chance of 
developing lung cancer is common among 
smokers [20]. Therefore, it becomes important 
to study the association of distress and risk 
perception of lung cancer among people with 
different smoking status. 

In addition to studying the association 
between distress and risk perception, it is also 
important to know the role played by physical 
activity and race on lung cancer perception 
among people who are current smokers, former 
smokers and never smokers to formulate targeted 
interventions for these groups. 

Physical activity levels differ among people 
of various race/ethnicities. While 64.5 % of 
the U.S. population is physically active, 25.4% 
of the population engages in no leisure-time 
physical activity [21]. Approximately 31.9% of 
blacks are not physically active during leisure 
time, while 22.2% of whites engage in no 
leisure-time physical activity. Mortality gaps 
among different races/ethnic groups may be 
attributed to several factors such as access to 
surgical care, factors related to hospitalization, 
and biological differences [22]. Black patients 
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have shown different outlooks regarding the 
risk and fear of cancer diagnosis as compared 
to other races [23]. Men and women who smoke 
are 23 and 13 times, respectively, more likely 
to develop lung cancer [2]. African-American 
men have 2-4 times higher chance to develop 
lung cancer [24]. The risk of lung cancer among 
racial groups is modified by the number of 
cigarettes smoked per day [25]. 

Given that smoking status and physical 
activity are endogenously chosen behaviors, 
it has not been explored whether distress and 
cancer risk perceptions are associated and 
how this association is moderated by race and 
physical activity. Researchers have focused 
on finding the effect of race on lung cancer, 
but we are not aware of any research that 
attempted to investigate the effect of race and 
physical activity/exercise on the perception of 
lung cancer risk and distress among smokers, 
non-smokers and former smokers. The effect 
of race and physical activity is important in 
guiding efforts to reduce cancer mortality. More 
research is needed to identify factors related to 
smoking behavior that can be integrated into 
clinical and community practice. This research 
builds on earlier research by incorporating 
distress into risk perception and examining the 
role of race and physical activity. 

The elevated distress level and higher 
perceived risk, in addition to physical 
activities and race, could potentially be used 
for formulating targeted intervention. For 
example, modification of quitting support for 
smokers at elevated distress levels may lead 
to better success rate of smoking cessation. 
Also, successful quitting may lead to lower 
psychological distress.

We hypothesized that (1) distress has 
a positive association with the lung cancer 
risk perception among people with different 
smoking status; (2) race has an effect on 
the association of stress and the lung cancer 
perception; and (3) physical activity has an 
effect on the association of stress and lung 
cancer perception. 

MeThods

sample

The data for this study are derived 
from the 2005 Health Information National 

Trends Survey (HINTS). The description of 
methodology of the survey and sampling 
procedure can be obtained from the National 
Cancer Institute (NCI) [26]. The HINTS is a 
national, biennial survey designed to collect 
nationally representative data on the American 
public’s need for, access to, and use of cancer-
related information. The response rates for 
the initial household screener and extended 
interview were 34% and 61%, respectively. 

Participants

The HINTS consisted of 5 586 individuals. 
A current smoker is defined as a person 
who has smoked at least 100 cigarettes and 
currently smokes every day or some days. A 
former smoker is defined as a person who has 
smoked at least 100 cigarettes in his/her life but 
does not smoke at present. A never smoker is 
defined as a person who has never smoked or 
who has smoked fewer than 100 cigarettes in 
his/her lifetime [27]. There were 1 015 current 
smokers, 1 599 former smokers, and 2 877 
never smokers. 

dependent variable

In the HINTS, under the mental portion 
of the survey, respondents were asked a total 
of 15 questions concerning risk perception. 
We used Chi-square tests to examine bivariate 
associations between respondents’ races, and 
physical activity characteristics and responses 
to all questions related to risk perception. We 
selected the following question for our study: 
“How likely do you think it is that you will 
develop lung cancer in the future? Would you 
say your chance of getting lung cancer is…”. The 
response categories were “Very low; somewhat 
low; moderate; somewhat high; or very high”. 
Several questions were asked to ascertain the 
level of distress among respondents, such as: 
“(a) During the past 30 days, how often did 
you feel so sad that nothing could cheer you 
up? (b) During the past 30 days, how often did 
you feel nervous? (c) During the past 30 days, 
how often did you feel restless or fidgety? (d) 
During the past 30 days, how often did you 
feel hopeless? (e) During the past 30 days, how 
often did you feel that everything was an effort? 
(f) During the past 30 days, how often did you 
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feel worthless?”. The answer categories were as 
follows: “All of the time; most of the time; some 
of the time; a little of all the time; none of the 
time; not certain; refused; don’t know”. These 
variables were recoded into a new variable. 
Respondents with scores of 1-12 were grouped 
as not having serious psychological distress, 
and respondents with scores of 13-24 were 
grouped as people with serious psychological 
distress. Out of 5 586 participants, 1 765 
individuals who answered the lung cancer risk 
perception question had no personal history of 
lung cancer and met our criteria. Our study is 
based on this subset of the population. 

Independent variables

Due to the scope of our study, we grouped 
the respondents into several categories following 
the classification [28]: non-Hispanic blacks; 
non-Hispanic whites; Hispanics; and others 
(American Indian or Alaska Native, Asian, 
Native Hawaiian or other Pacific Islander). 

We defined a person to be physically active 
who engages in light to moderate physical 
activity for at least 30 minutes per day [29]. 
Based on the levels of physical activity, we 
formed two groups of respondents: physically 
active and non-physically active. 

covariates

The gender of a respondent was considered 
as a covariate. 

analysis 

The preliminary selection of questions 
was based on bivariate association between 
respondents’ race and physical activity 
characteristics, as well as responses to all 
questions related to the lung cancer perception 
and distress. Based on this analysis, we 
investigated the effects of race and physical 
activity on current smokers, former smokers, and 
never smokers using multivariate generalized 
regression model. We tested these effects by 
constructing two separate multivariate logistic 
regression models with each question as the 
dependent variable. The model used can be 
stated as follows:

Risk Perception = Distress + Smoking status 
+ Race + Physical Activities + Distress* Smoking 
Status + Distress* Race + Distress*Physical 
Activities + Smoking Status*Race + Smoking 
Status *Physical Activities + Race*Physical 
Activities + Distress*Smoking 

We excluded all the responses of “Refused” 
and “Don’t know” to survey items, as well as 
all respondents with missing values of variables 
under study. 

resulTs

Socio-demographic characteristics of 
the population are presented in the Table 
1. Among 1 765 participants who answered 
lung cancer risk perception question and had 
no personal history of lung cancer, 18.97% 
were current smokers; 28.70% were former 
smokers; and 52.32% were never smokers. 
Young respondents in the age group of 18-34 
years were more likely (26.09%) to be current 
smokers. Respondents in the age group 65-74 
years were more likely to be former smokers 
(42.31%). College graduates were more likely 
(59.99%) to be never smokers. Among black 
(non-Hispanic) respondents, 53.85% were 
never smokers. Among white (non-Hispanic) 
respondents, 51.27% were never smokers. 

The never smokers constituted 53.57% of 
the respondents who had the health insurance. 
Among respondents who did not have insurance, 
30.32% were current smokers. In all the groups 
pertaining to body mass index (BMI), the 
majority of respondents (37.33%) reported a 
healthy weight. The majority of respondents in 
the Obese I, II and III categories were never 
smokers. In the group of respondents with a 
family history of cancer, 48.08% were never 
smokers. Among the respondents, 42.73% 
enjoyed excellent health; the majority of them 
(55.14%) were never smokers. Among 68.57% 
of the physically active respondents, the 
majority (52.17%) were never smokers. Among 
all respondents, 93.24% were not distressed; 
and among this category of respondents, 
52.32% were never smokers. Among distressed 
people, 44.68% were never smokers. Among 
the respondents who answered the question of 
chance of getting lung cancer in future, 52.01% 
were never smokers, and 18.30% were current 
smokers.
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Respondent chaRacteRistics
n=1 765

smoking status

cuRRent smokeRs
(n=323) (18.97%)

FoRmeR 
smokeRs

(n=524)(28.70%)

neveR 
smokeRs

(n=918) (52.32%)

gendeR (n=1 765)

Male (n=579) (32.80%) 128 (22.10%) 213 (36.78%) 238 (41.10%)

Female (n=1 186) (67.19%) 195 (16.44%) 311 (26.22%) 680 (57.33%)

age (n=1 761)

18-34 y (n=322) (20.87%) 84 (26.09%) 49 (15.22%) 189 (58.7%)

35-49 y (n=470) (29.08%) 108 (22.98%) 114 (24.26%) 248 (52.77%)

50-64 y (n=498) (29.01%) 86 (17.27%) 168 (33.73%) 244 (44.98%)

65-74 y (n=260) (12.10%) 41(15.77%) 110 (42.31%) 109 (41.92%)

≥75 y (n=211) (8.90%) 4 (1.90%) 82 (38.86%) 125 (59.24%)

education (n=1 730 )

Less than high school
(n=193) (11.16%) 54 (27.98%) 57 (29.53%) 82 (42.49%)

High school 
(n=452) (26.13%) 102 (22.57%) 122 (26.99%) 228 (50.44%)

Some college 
(n=508) (29.36%) 110 (21.65%) 149 (29.33%) 249 (49.02%)

 College graduate 
 (n=573) (33.12%) 51(8.9%) 184 (32.11%) 338 (59.99%)

maRital status (n=1 721 )

Married or unmarried couple 
(n=997) (57.93%) 147 (14.74%) 306 (30.60%) 544 (54.56%)

Divorced/Separated/Widowed 
(n=498)(28.94%) 108 (21.69%) 170 (31.14%) 220 (44.18%)

Never Married
(n=226) (13.13%) 63 (27.88%) 32 (14.16%) 131 57.96%)

Race (n=1 730 )

Black, non-Hispanic
(n=143) (8.27%) 32 (22.38%) 25 (17.28%) 77 (53.85%)

Whites, non-Hispanic
(n=1 342) (77.57%) 234 (17.44%) 420 (31.3%) 688 (51.27%)

Others, non-Hispanic
(n=101) (5.84%) 12 (11.88%) 20 (19.8%) 36 (35.64%)

AnnUAL Income (n=1 271 )

< $25K (n=291) (23.91%) 88 (30.24%) 66 (22.68%) 137 (47.08%)

$25K to < $50K 
(n=345) (28.35%) 74 (21.45%) 103 (29.86%) 168 (48.7%)

$50K to < $75K 
(n=322) (26.46%) 58 (18.01%) 96 (29.81%) 168 (52.17%)

≥ $75K (n=313) (25.72%) 35 (11.18%) 104 (33.22%) 174 (55.59%)

taBle 1

socio-demogRaphic chaRacteRistics oF the population
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Table 2 provides correlations along with p 
values. There is a significant correlation (p value 
< 0.001) between distress and the perception 
of developing lung cancer in future. Similarly, 
distress is related significantly (p value < 0.001) 
to the race of a person. The perception of 
developing lung cancer is significantly (p value 
< 0.001) related to smoking status. 

Multivariate analysis

Logistic regression is used for comparing 
the likelihood of agreeing to the perception 
question by smoking status, and distress state. 
In Table 3, the odds ratio, 95% confidence 
interval, and the p value are presented for the 

cancer-related perception (smoking status and 
distress status). Compared to never-smokers-not 
distressed, current smokers who were distressed 
had 20.35 (CI: 2,43, 170.23; p value < 0.001) 
times higher odds of agreeing that they have 
a somewhat/low chance of developing lung 
cancer in future. Current smokers who were 
not-distressed had 3.289 (CI: 1.96, 5.51; p value 
< 0.001) times higher odds of agreeing that they 
have a somewhat low chance of developing 
lung cancer in future. Among former smokers 
and respondents who were not-distressed, there 
is 2.266 (CI: 1.73, 2.97; p value < 0.001) 
times higher odds of agreeing that they have 
a somewhat low chance of developing lung 
cancer in the future as compared to respondents 
who were never smokers and not distressed. A 

Respondent chaRacteRistics cuRRent smokeRs FoRmeR smokeRs neveR smokeRs

Body mass index (n= 1 717)

Underweight (n=28) (1.63%) 6 (21.43%) 7 (25%) 15 (53.57%)

Normal weight (n=641) (37.33%) 130 (20.28%) 181 (28.24%) 330 (51.48%)

Overweight (n=577) (33.61%) 106 (18.37%) 187 (32.41%) 284 (49.22%)

Obese I, II (n=379) (22.07%) 60 (15.83%) 114 (30.08%) 205 (54.09%)

Obese III (n=92) (5.36%) 13 (14.13%) 22 (23.91%) 57 (61.96%)

lung canceR status

Family history of lung cancer (n=312) 72 (23.08%) 90 (28.85%) 150 (48.08%)

GenerAL HeALtH (n=1 732 )

Excellent – Very good 
(n=740) (42.73%) 92 (12.43%) 240 (32.43%) 408 (55.14%)

Good   
(n=589) (34.01%) 80 (13.58%) 90 (15.28%) 151 (25.64%)

Fair-Poor
(n=402) (23.21%) 104 (25.87%) 111 (27.61%) 187 (46.52%)

physical activity status (n=1 435 )

Physically active 
(n=984) (68.57%) 174 (17.69%) 298 (30.28%) 512 (52.03%)

Physically non-active 
(n=451) (31.43%) 76 (16.85%) 130 (28.82%) 245 (54.32%)

distRessed (n=1 731)

No (n=1 641) (93.24%) 285 (17.66%) 487 (30.17%) 842 (52.17%)

Yes (n=94) (5.43%) 30 (31.91%) 22 (23.40%) 42 (44.68%)

People who answered the question of chance 
of getting lung cancer in future (n= 1 765) 323 (18.30%) 524 (29.69%) 918 (52.011%) 

taBle 1 (continued)

socio-demogRaphic chaRacteRistics oF the population
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similar trend is seen in the category of current 
smokers who are distressed, and there is 39.81 
(CI: 4.85, 327.09; p value < 0.001) times higher 
odds of agreeing that they have a moderate 
chance of developing lung cancer in future 
as compared to respondents who are never 
smokers and distressed. The highest odds ratio 
of 900.8 (CI: 94.23, 8611.75; p value < 0.001) 
was found for the current smokers who were 
distressed in the category of somewhat high 
chance of developing lung cancer. The odds 
ratio of 500.44 (CI: 56.53, 4430.02; p value < 
0.001) was also in the same category. Thus, 
respondents who were current smokers and 
distressed had higher odds of agreeing that they 
have somewhat low, moderate, somewhat high 
or very high chance of developing lung cancer 
in future, as compared to other categories of 
respondents.

The overall model fit very well (p value < 
0.001). The distress status had a significant effect 
on respondents with somewhat low perception 
(β=-41.98, p-value=0.04). The perception of 
somewhat low risk was affected by smoking 
status (current smokers and former smokers, 
β=0.91, p value=0.01; β=0.93 p value < 0.001, 
respectively). Race was not found to influence 
the perception of somewhat low risk (for non-
Hispanic blacks: β=-0.71, p value=0.38; for 
non-Hispanic Whites: β=-0.81, p value=0.29). 
The physical activity status had no significant 
effect on the perception of somewhat low risk. 

Similar results were noticed for other categories 
of risk perception (Moderate; Somewhat High; 
Very High).

dIscussIon

Lung cancer is one of the leading causes 
of deaths due to cancer [30]. Among current 
smokers, 10.6% were distressed, while only 
3.9% of the never smokers were distressed. 
The majority of current smokers tend to be 
young (26.09%) and male (22.10%), which is 
consistent with another study [31]. Moreover, 
the majority of current smokers tend to be 
physically active (69.6%), which is consistent 
with Deruiter et al. [29].

Respondent characteristics differed among 
categories of smoking status. The majority of 
blacks (54.33%) and whites (51.01%) were never 
smokers. The annual income of never smokers 
was higher than that for current smokers and 
former smokers. Most of the current smokers 
(82.01%) had health insurance. The majority of 
participants (48.08%) who had a family history 
of lung cancer were never smokers. Among 
current smokers, 33.65% were overweight; 
19.04% were classified as obese I, II; and 
only 4.12% of the respondents were obese. 
Among current smokers, a small percentage of 
respondents reported having excellent health-
good health (12.43%), compared to never 

how likely do you 
think it is that you will 
develop lung canceR in 

the FutuRe?

distRess
status

smoking 
status

physical 
activity 
status

Race

how likely do you 
think it is that 
you will develop 
lung canceR in the 
FutuRe?

1.00 0.13* 
(0.00)

-0.34* 
(0.00)

0.00
 (0.859)

0.04* 
(0.05)

distRess status 0.13*

(0.00) 1.00 0.00
(0.67)

-0.01
(0.48)

0.06* 
(0.00)

smoking status -0.35*

(0.00)
0.00

(0.67) 1.00 0.02
(0.15)

0.02
(0.14)

physical activity 
status

0.00
(0.85)

-0.01
(0.48)

0.02
 (0.15) 1.00 0.00

(0.74)

Race 0.04*

(0.05)
0.06* 
(0.00)

0.02
(0.14)

0.00
(0.74) 1.00

*Correlation is significant at the 0.05 level (2-tailed)

taBle 2

coRRelations (p value)
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smokers (32.43%) and former smokers (55.14%). 
The distress status was significantly 

associated with the perception of getting lung 
cancer in the future. However, it may be noted 
that the relationship between distress and 
perceived risk for getting lung cancer are both 
based on self-report measures with limited 
items. Smoking status affects the perception 
of developing lung cancer in the future. Race 
and physical activity status do not significantly 
affect the perception of acquiring lung cancer 
in the future. However, distress does influence 
the prognosis of those who already have lung 
cancer. Our findings are consistent with a 
previous study [32] which found that for current 
smokers, a significant interaction between race 
and psychological distress exists. Also, it was 
found that psychological distress was related 
to smoking status for white but not for black 
or Hispanic respondents. Non-Hispanic African 
Americans believe that quitting smoking is 
particularly difficult for them because they live 
in highly stressful environments, view smoking 
as a way to cope with that stress, and do not 
find much needed social support or resources 
for quitting [33]. Black and Hispanic smokers 
continue to be less likely than whites to receive 
and use tobacco-cessation interventions, 
even after controlling for socioeconomic and 
healthcare factors [34]. Therefore, healthcare 
providers need to take action to reduce 
this disparity. Tobacco use screening and 
counseling in physician offices are recognized 
as best practices [35] and are noted among the 
effective intervention modalities encouraged 
by Healthy People 2020 [36]. Interventions 
that provide coaching and social support via 
individual, group, or telephone counseling are 
documented as even more effective, especially 
when coupled with pharmacotherapy [37]. 

Moreover, smoking cessation activities should 
be delivered in a culturally appropriate manner 
[38, 39]. Further research and actions are 
needed in this direction. 

We find that physical activity and race 
have no significant effect on the association 
of perception of current, former, and never 
smokers about the chance of developing lung 
cancer and distress. Our search to identify 
factors that influence smokers’ perception 
of lung cancer risk and the influence of 
psychological distress, race, or physical activity, 
may indeed be important to develop more 
effective intervention strategies. Smoking 
cessation can be a difficult process, and several 
quit attempts are often needed [32]. However, 
individuals who perform physical activities and 
participate in a smoking cessation program 
may have a better success rate for quitting 
smoking. Physical activity could act as a 
potential tobacco risk reduction strategy for 
smokers [29]. Daily smokers who are physically 
active are shown to have a greater number of 
cessation attempts [40]. The elevated distress 
level, in addition to physical activity, could 
potentially be used to modify quitting support 
for smokers at elevated distress level. This may 
lead to an improved quit rate by reinforcing 
tobacco control measures that support quitting 
and staying quit. Also, successful quitting 
may lower psychological distress [41], and 
educational programs and further interventions 
can be used for stress management. Appropriate 
screening and lifestyle recommendations can 
be formulated for targeted groups.

aCknowledgements: we would like to thank reviewers 

and the editor for their constructive feedback which led to 

a significant improvement in the paper. 

references
[1]  Chen LS, Kaphingst KA. Risk perceptions and family 

history of lung cancer: Differences by smoking Status. 

Public Health Genomics 2011; 14(1): 26-34

[2]  American Cancer Society, Facts and Figures, 2011. 

Available at http://www.cancer.org/Research/

 CancerFactsFigures/index.Accessed on August 14, 2011

[3]  Cancer Statistics Working Group. United States Cancer 

Statistics: 1999–2007 Incidence and Mortality Web-based 

Report. Atlanta (GA): Department of Health and Human 

Services, Centers for Disease Control and Prevention, 

e 8 8 3 9 - 9



OR IG INA L  AR T I C L ES

Epidemiology Biostatistics and Public Health - 2013, Volume 10, Number 2

LuNG  CANCER  R I Sk  P ERCEP T ION  ANd  d I S TRESS

and National Cancer Institute; 2010. Available at: http://

www.cdc.gov/uscs. Accessed on August 14, 2011 

[4]  United State Cancer Statistics, 2007 Cancer type grouped by 

race and ethnicity, National Program for Cancer Registries, 

Centers for Disease Control and Prevention. Available at 

http://apps.nccd.cdc.gov/uscs/cancersbyraceandethnicity.

aspx. Accessed on August 5, 2011

[5]  World Health Organization. Tobacco Atlas, available at 

http://www.who.int/tobacco/statistics/tobacco_atlas/

en/. Accessed on August 20, 2011

[6]  Hamer M, Chida Y, Molloy GJ. Psychological distress and 

cancer mortality. J Psychosom Res 2009; 66(3): 255-8

[7]  James GD, Brown, DE. The biological stress response 

 and lifestyle: catecholamines and blood pressure. Annual 

Review of Anthropology 1997; 26: 313-335

[8]  Dalton SO, Boesen EH, Ross L, et al. Mind and cancer: 

Do psychological factors cause cancer? European Journal 

of Cancer 2002; 38(10):1313-23

[9]  Tilburt JC, James KM, Sinicrope PS, et al. Factors Influencing 

Cancer Risk Perception in High Risk Populations: A 

Systematic Review. Cancer Clin Pract 2011; 9(1): 2

[10] Flint MS, Bovbjerg DH. DNA damage as a result of 

psychological stress: implications for breast cancer. 

Breast Cancer Res 2012; 14(5): 320

[11] Russo IH, Russo J. Role of hormones in mammary 

cancer initiation and progression. J Mammary Gland Biol 

Neoplasia 1998; 3(1): 49-61

[12] Hara MR, Kovacs JJ, Whalen EJ, et al. A stress 

response pathway regulates DNA damage through 

2-adrenoreceptors and -arrestin-1. Nature 2011; 

477(7364): 349-53

[13] Recognition and Alleviation of Pain and Distress in 

Laboratory Animals, Institute for Laboratory Animal 

Research, National Research Council, 1992

[14] Graves KD, Arnold SM, Love CL, et al. Psychological 

distress in women at increased risk for breast cancer: 

the role of risk perception. European Journal of Cancer 

2004; 40(14): 2056-63

[15] Haug NA, Hall SM, Prockaska JJ, et al. Acceptance of 

nicotine dependence treatment among currently depressed 

smokers. Nicotine & Tobacco Research 2005; 7: 217-24

[16] Ferguson DM, Goodwin RD, Horwood LJ. Major depression 

and cigarette smoking: Results of a 21-year longitudinal 

study. Psychological Medicine 2003; 33: 1357-67

[17] Lasser K, Boyd JW, Woolhandler S, et al. Smoking and mental 

illness: A population-based prevalence study. Journal of the 

American Medical Association 2000; 284: 2606-10

[18] Fishbein M, Ajzen I. Belief, attitude, intention and 

behavior: An introduction to theory and research. 

Reading, MA: Addison-Wesley. 1975

[19] Janz NK, Becker MH. The Health Belief Model: A decade 

later. Health Education Quarterly 1984; 11(1): 1-47 

[20] Ayanian JZ, Cleary PD. Perceived risk of heart disease 

and cancer among cigarette smokers. Journal of the 

American Medical Association 1999; 281: 1019-21

[21] Chapple A, Ziebland S, McPherson A. Stigma, shame, 

and blame experienced by patients with lung cancer: 

qualitative study [serial online]. BMJ 2004; 328: 1470 

[22] Mulligan CR, Meram AD, Proctore CD et al. Unlimited 

access to care: effect on racial disparity and prognostic 

factors in lung cancer. Cancer Epidemiology Biomarkers 

Prevention 2006; 15: 25-31

[23] Morgan PD, Tyler ID, Fogel J. Fatalism revisited. Semin 

Oncol Nurs 2008; 24: 237-45

[24] Stewart JH. 4th. Lung cancer in African Americans: A 

review of the current literature. Cancer 2001; 91: 2476-81

[25] Humble CG, Samet JM, Pathak DR, Skipper BJ. Cigarette 

smoking and lung cancer in ‘Hispanic’ whites and other 

whites in New Mexico. Am J Public Health 1985; 75: 145-48

[26] National Cancer Institute. Health Information National 

Trends Survey. Available at http://hints.cancer.gov/. 

Accessed on August 15, 2011

[27] Lathan CS, Okechukwu C, Drake BF, Bennett GG. Racial 

differences in the perception of lung cancer: the 2005 

Health Information National Trends Survey. Cancer 

2010; 116 (8):1981-6 

[28] Parascandola M, Hurd AL, Augustson E. Consumer 

awareness and attitudes related to new potential 

reduced-exposure tobacco products. Am J Health Behav 

2008; 32(4):431-7

[29] Deruiter WK, Faulkner G, Cairney J, Veldhuizen 

S. Characteristics of physically active smokers and 

implications for harm reduction. American Journal of 

Public Health. May 2008; 98(5): 925-31

[30] Centers for Disease Control and Prevention Annual 

smoking-attributable mortality, years of potential life 

lost, and productivity losses - United States, 1997-2001. 

MMWR Morb Mortal Wkly Rep 2005; 54(25): 625-8. 

[31] Ward KD, Vander Weg MW, Klesges RC, et al. 

Characteristics of highly physically active smokers in a 

population of young adult military recruits. Addictive 

Behaviors 2003; 28(8): 1405-18

[32] Kiviniemi MT, Orom H, Giovino GA. Psychological 

Distress and Smoking Behavior: The Nature of the 

Relation Differs by Race/Ethnicity. Nicotine Tob Res 

2011; 13(2): 113-9

[33] Lacey LP, Manfredi C, Balch G, et al. Social support in 

smoking cessation among Black women in Chicago 

public housing. Public Health Rep 1993; 108: 387-94

[34] Cokkinides VE, Halpern MT, Barbeau EM, et al. 

Racial and Ethnic Disparities in Smoking-Cessation 

Interventions: Analysis of the 2005 National Health 

Interview Survey. American Journal of Preventive 

Medicine 2008; 34(5): 404-12

e 8 8 3 9 - 1 0



OR IG INA L  AR T I C L ES

Epidemiology Biostatistics and Public Health - 2013, Volume 10, Number 2

LuNG  CANCER  R I Sk  P ERCEP T ION  ANd  d I S TRESS

[35] Jama A, Dube SR, Malarcher AM, et al. Tobacco use 

screening and counseling during physician office visits 

among adults - National Ambulatory Medical Care Survey 

and National Health Interview Survey, United States, 

2005-2009. Centers for Disease Control and Prevention. 

MMWR Morb Mortal Wkly Rep 2012; 61 Suppl: 38-45

[36] US Department of Health and Human Services. Tobacco 

use objectives. Healthy People 2020. Washington, DC: 

US Department of Health and Human Services; 2011. 

Available at http://www.healthypeople.gov/2020/

topicsobjectives2020/objectiveslist.aspx?topicid=4 . 

Accessed November 2, 2012

[37] Centers for Disease Control and Prevention. Best Practices 

for Comprehensive Tobacco Control Programs-2007. 

Atlanta: U.S. Department of Health and Human Services, 

Centers for Disease Control and Prevention, National 

Center for Chronic Disease Prevention and Health 

Promotion, Office on Smoking and Health; October 

2007. http://www.cdc.gov/tobacco/stateandcommunity/

best_practices/pdfs/2007/BestPractices_accessed%20

November%202 accessed November 2, 2012

[38] Jones PR, Waters CM, Oka RK, McGhee EM. Increasing 

community capacity to reduce tobacco-related health 

disparities in African American communities. Public 

Health Nurs 2010; 27(6): 552-60

[39] Webb MS, Baker EA, Rodríguez de Ybarra D. Effects of 

culturally specific cessation messages on theoretical 

antecedents of behavior among low-income African American 

smokers. Psychol Addict Behav 2010; 24(2): 333-41

[40] DeRuiter W, Faulkner G. Tobacco harm reduction 

strategies: the case of physical activity. Nicotine Tob Res 

2006; 8: 157-68

[41] Zhou X, Nonnemaker J, Sherrill B, et al. Attempts to quit 

smoking and relapse: Factors associated with success 

or failure from the ATTEMPT cohort study. Addictive 

Behaviors 2009; 34: 365-73

e 8 8 3 9 - 1 1


