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Abstract

Background—While much research and practice resources have addressed smoking cessation 

among cancer patients, less emphasis has been placed on personal psychological and environment 

factors associated with smoking at the time of diagnosis.

Objective—To examine differences in psychological distress, optimism, and perceptions of the 

health environment/illness experience based on smoking status in patients with current, former, 

and no smoking history with newly diagnosed suspected or actual lung cancer.

Methods—Data were derived from a descriptive study of 52 patients (34 men; 18 women, age 

37–83 years) undergoing diagnostic evaluation for actual or suspected lung cancer. Descriptive 

statistics were used to characterize data. ANOVA, chi-square, and Spearman correlation tests were 

used to determine relationships among main study variables (smoking status, anxiety, worry, 

perceived cognitive functioning, optimistic outlook, health environment/illness experience 

perceptions).

Results—Current smoking status was associated with higher psychological distress (anxiety and 

worry) among patients facing a new suspected or actual cancer diagnosis.

Conclusions—The study was able to provide important information relative to smoking status 

and psychological distress at the time of diagnosis of suspected or actual lung cancer. Findings 

demonstrate needs for assessment and targeted interventions to reduce psychological distress and 

to promote long-term adaptation in patients smoking at time of diagnosis.

Implications for Practice—Nurses are positioned to provide support and resources for cancer 

patients. It is critical that smoking cessation interventions also address nicotine craving, emotion 

regulation and adaptive coping skills.
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Introduction

Lung cancer is the leading cause of cancer death and the second most common cancer in 

incidence for both men and women in the United States.1 Smoking exposure is the primary 

environmental factor responsible for the incidence of lung cancer.1 A diagnosis of actual or 

suspected lung cancer is a serious life-threatening stressor that may be compounded by its 

association with smoking status. Patients who are active smokers have the added stressor of 

smoking cessation at the time of a potentially life-threatening diagnosis of lung cancer.2 

While many newly diagnosed patients with suspected or actual lung cancer are current 

smokers,3,4 little research has examined relationships between smoking status at diagnosis in 

relation to psychological distress and personalized perceptions relative the health care 

environment and illness experience. Evaluating patients’ perceptions about the illness 

context and level of psychological distress in relation to smoking status is important as it 

may impact adaptation over time. Therefore, the purpose of this study is to examine 

psychological distress and perceptions of health care environment and illness experience in 

relation to smoking status (current, former, and never smokers) and smoking intensity at the 

time of a suspected or new lung cancer diagnosis. The inquiry examines presence of an 

optimistic outlook related to these factors, and discusses implications of these findings 

relative to the role of the nurse as a patient advocate.

Background

Patients who receive a new diagnosis of suspected or actual lung cancer face multiple 

cognitive and emotional challenges.5 Given the disease is associated with smoking, patients 

may feel responsible if they perceive the diagnosis is related to smoking behaviors.6 Further, 

patients may perceive stigma from health providers, friends, and family that contribute to 

lowered perceptions of support.6 Problems relative to smoking behaviors and emotional 

vulnerability have been recognized in other cancer and medical conditions. For example, 

smoking continuation and relapse were associated with heightened psychological distress 

(anxiety, depressive symptoms, worries about potential recurrence) in patients with oral and 

oropharyngeal malignancy.7

Studies have found relationships between smoking behavior and anxiety problems.8,9 

Individuals higher in anxiety sensitivity, a fear and avoidance of anxiety symptoms, are more 

motivated to smoke and to relapse following quit attempts.10 These connections between 

anxiety, especially anxiety sensitivity, and smoking relapse may be attributed to a 

dysfunction of the neurological gating system, which then leads to overestimation of mild 

breathing discomfort that has been shown to be corrected through administration of nicotine 

through smoking or patch administration.11,12

The cognitive processing, particularly the types of content that is processed, associated with 

a life-threatening illness is critical to adjustment to the disease.13 Worry, involuntary 

aversive cognitions about anticipated threats and concerns, is common and associated with 

anxiety in patients newly diagnosed with life-threatening illnesses such as cancer.14 Worry 

has been shown to correlate with a particular disruption in the variability of ones breathing 

pattern, a disruption that is corrected through spontaneous and on-demand sighs similar to 

breaths used during cigarette smoking.15,16 Environmental factors that heighten worry such 
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as unanticipated stipulations to quit smoking, the need for forthcoming treatments associated 

with potential side effects, and personal life adjustments also may compromise perceived 

cognitive effectiveness for patients with newly diagnosed lung cancer.5 Realistic worry that 

occurs with effective cognitive function and contributes to lowered negative affect may be 

adaptive in the face of serious stressors and/or threats where cognitive resources are targeted 

towards the problem so that effective strategies for coping can be utilized. However, in risk 

reduction research such as cancer screening, results are mixed in the role of worry in 

motivating positive health behavior.17

Patients’ perceptions of the health care environment, whether positive or negative, impact 

illness adaptation. Patients with cancer strongly desire active participation in their treatment 

information about options and expectations, and desire time from health care professionals 

for support and communication.18 However, health care professional interactions have been 

shown to trigger the most concerns over the post-diagnosis period contributing to negative 

adaptation in patients with cancer.19

A growing literature has examined factors associated with positive adaptation to cancer.
13,14,20 Dispositional optimism is a stable personality tendency to expect positive outcomes 

from life events.21 In the face of a life-threatening diagnosis of cancer, patients who are 

realistically optimistic might reflect on positive goal-oriented or problem-solving aspects as 

opposed to aversive, negative self-deprecating thoughts.20 On the other hand, patients may 

unrealistically assume their risk for adverse health consequences are lowered despite 

evidence to the contrary.22 In this regard, optimistic individuals may underestimate risk and 

potential negative outcomes associated with smoking behaviors.22

Self-regulation research and theory articulates mechanisms for understanding how illness 

perceptions impact behavior and adaptation in the face of life shattering health threats.23 In 

this regards, the context or environment is critical to recognizing how patients build mental 

frameworks that guide their interpretation, decision-making, and coping strategies in the face 

of cancer. Smoking conduct may be backed by beliefs that the behavior serves a self-

regulation role for managing negative affect states and stress.24

While much research and practice resources have addressed smoking cessation among 

cancer patients, less emphasis has been placed on personal psychological and environment 

factors associated with smoking at the time of diagnosis. Therefore, the purpose of this study 

was to examine: 1) differences in psychological distress and perceptions of the health 

environment/illness experience between patients who are current, former, and never 

smokers, 2) differences in these associations by smoking intensity, and 3) whether optimism 

influences these associations in relation to smoking status at diagnosis among newly 

diagnosed patients with suspected or actual lung cancer. We operationalize psychological 

distress as evidence of heightened anxiety, worry, and lowered perceived cognitive 

effectiveness.
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Methods

Design

Data were derived from a study of patients undergoing diagnostic evaluation and treatment 

for actual or suspected lung cancer at a Midwestern university comprehensive cancer center 

and a Veteran’s Administration health system.

Sample and Setting

The convenience sample was comprised of 52 patients who were assessed during the 

pretreatment period in relation to psychological parameters, perceptions about their illness 

experience and the health environment. Inclusion criteria included patients who were: (a) 

age 21 years or older, (b) diagnosed with actual or suspected non-small cell lung cancer. 

Exclusion criteria included the following: (a) a known history of cancer other than the 

suspected lung cancer, (b) documented cognitive or psychiatric disorder (e.g., dementia, 

schizophrenia, major affective disorder), (c) history of a debilitating medical disorder such 

as advanced cardiac or respiratory disease, and (d) current psychoactive medication that 

would impede study participation.

Procedures

Full institutional review board approval was received from the respective university and 

participating medical center sites. Eligible volunteers were approached by the study 

researcher during scheduled pre-operative or clinic visits where patients and physicians 

discussed diagnostic test results and future treatment (e.g. surgery). The researcher explained 

the purpose, requirements, risks, benefits, and rights, including the right to withdraw from 

participation at any time before written informed consent was obtained. If participants 

agreed to participate in the study, they completed the surveys in a private consulting room. 

At the time of the survey, 44% of the patients had only suspicious test findings and did not 

yet have a confirmed diagnosis. The diagnosis was confirmed and the disease stage were 

determined after surgery. All measures were administered using a standard set of 

instructions.

Measures

Demographic information included age, marital status, race/ethnicity, educational level, 

occupation, and employment status. Health history information including smoking status 

was obtained from the computerized medical access systems. Smoking status was 

categorized as current, former, and no previous history. Smoking pack years were calculated 

by multiplying the number of cigarettes smoked per day and the number of years smoked.

Distress variables—Anxiety was measured by the validated Spielberger’s State-Trait 

Anxiety Inventory (STAI).25–27 Consisting of two separate 20–item scales, participants were 

asked to rate current (state) and general (trait) perceptions about how they feel on a 1–4 

point scale, from “not at all” to “very much so” (range 20–80).25 In this study, the 

Cronbach’s α coefficient for the state and trait anxiety scale was .94 and .87, respectively.
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Worry was evaluated with measures of both general (non-specific) and cancer-related worry. 

The Penn State Worry Questionnaire (PSWQ), a 16-item self-report instrument, was used to 

measure the frequency and intensity of general worry.28,29 The PSWQ is scored on a 5-point 

Likert scale with response options of 1 (not at all typical) to 5 (very typical), with a summed 

composite score (range 16–80). In this study, the Cronbach’s alpha (α) coefficient for the 

PSWQ was 0.90. Cancer-related worry was measured with a 3-item Cancer-related Worry 

Questionnaire to evaluate perceived worry about cancer, cancer treatment, and the impact of 

cancer-related worry on daily functioning using a 5-point Likert scale (range 3 to 15).30,31 

The Cronbach’s α coefficient was .85.

Perceived effectiveness in cognitive functioning was evaluated with the validated Attentional 

Function Index (AFI) consisting of three essential domains of effective action, interpersonal 

effectiveness, and attentional lapses.32,33 The AFI consists of 16 linear analogue scales, that 

is labeled with polar opposite phrases at each end (“not at all”, “extremely well”; range 0–

100).32 The Cronbach’s α coefficient for the current study was .87.

Health Environment Perceptions—A 7-item survey was developed to obtain 

information about the patient’s perceived illness experiences in relation to the health care 

environment, such as perceptions about treatment participation, time taken by doctors and 

nurses to listen to concerns, and opportunity to make choices and ask questions relative to 

treatment and scheduling of appointments.5 Participants were asked to rate on a five-point 

scale from 1=“not at all” to 5 =“always” or “a lot” statements related to current experiences 

with the health care environment (range 7–35). Higher scores indicated stronger agreement 

with statements. The Cronbach’s α coefficient was 0.81.

The 10-item Life Orientation Test-Revised (LOT-R) was used to measure optimistic outlook.
34 The LOT-R consists of 10 Likert scale items (0=strongly disagree; 4=strongly agree) that 

reflect expectations of positive versus negative life experiences. Only 6 items of the LOT-R 

are used in scoring the instrument (4 items are filler) so the scale has a range of 0–24. The 

Cronbach’s α coefficient was .84.

Statistical Analysis

All statistical procedures were performed using the SAS program. Descriptive statistics were 

computed on all variables. To examine differences in distress and perceptions about the 

health environment/illness experience between patients who were current, former, and never 

smokers, one-way ANOVA test for continuous variables and chi-square or Fisher exact test 

for categorical variables were performed. Assumptions of ANOVA test were examined and 

none of them were violated. To examine distress and perceptions about the health 

environment/illness experience in relation to optimistic outlook, Spearman correlation test 

were conducted. Statistical significance was determined at the level of 0.05.

Results

The study sample was comprised of 52 adults aged 37 to 83 years old who were being 

evaluated for possible thoracic surgery following a new diagnosis of suspected or confirmed 

stage non-small cell lung cancer at two Midwestern hospitals (See Table 1 for demographics 
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and health characteristics). The majority of patients were either current (n=12, 23%) or 

former (n=37, 71%) smokers at diagnosis with a mean 49.79 pack years. Most participants 

were White (94%), male (65%) and currently married (69%). Half of the patients had a high 

school education or less and were retired. Most patients had either Stage I or II disease 

(75%) reflecting their eligibility to be evaluated for potential curative surgical resection. 

Over half (56%) of the patients had a confirmed cancer diagnosis prior to surgery.

Table 2 shows descriptive results for the major study variables. The mean state anxiety score 

was 43.75 ± 14.25 demonstrating that the patients in general were experiencing anxiety. 

Trait anxiety ranged from 20 to 67 with the mean of 37.73 (SD=10.44). The mean PSWQ 

score indicated lower levels of worry, yet there were patients in the sample with general 

worry comparable to psychiatric populations (range 20 – 75). On the Cancer-Related Worry 

Questionnaire, the mean score of11.06 was reflective of generally moderate to high levels of 

cancer-related worry, with scores ranging from the lowest to the highest possible score.

The AFI scores reflect low to only moderate levels of perceived cognitive effectiveness. 

Such findings suggest that patients in general were experiencing symptoms of cognitive 

fatigue, challenges with emotion regulation, and difficulties with focus and concentration in 

relation to completing common tasks associated with daily life. Importantly, the range of 

scores of the Illness Experience Questionnaire was 13 to 35 suggesting perceived 

satisfactory interactions with the health care environment in general.

Scores on the optimism scale (LOT-R) ranged from 6 to 24 with the mean of 15.90 

(SD=3.7). Analysis of sex differences in the major study variables showed a trend of females 

having higher psychological stress (higher anxiety and worry) and higher optimism, albeit 

mostly not significant except trait anxiety (t=−2.10, P=.041).

Differences in distress and illness experience based on smoking status

Compared to either patients who were former or never smokers, patients who currently 

smoked tended to report higher anxiety (both state and trait) and worry (both general and 

cancer-related) and lower levels of perceived effectiveness in cognitive function, positive 

perceptions about the health environment/illness experience, and optimistic outlook (Table 

3). Most correlations, however, were not significant except cancer-related worry (F=3.61, 

P=.034) where current smoking status was associated with the highest levels of cancer-

related worry. Currently smoking patients reported the least positive perceptions about their 

health environment and illness experience, although this was not statistically significant 

(F=2.56, P=.087).

To further examine these associations in relation to smoking intensity (pack years), one-way 

ANOVA’s were conducted (Table 3). Compared to either never smokers or patients with less 

than 20 pack years, patients with ≥ 20 pack years showed higher anxiety (state and trait) and 

worry (general and cancer-related) and less positive perceptions of their health environment/

illness experience, perceived effectiveness in cognitive function, and optimistic outlook, 

although these associations were not significant with most variables. The only significant 

difference in relation to smoking intensity existed in cancer-related worry (F=3.29, P=.046).
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Associations of distress and illness perception with life orientation

While greater optimistic outlook tended to be associated with decreased levels of anxiety 

(state) and worry (general and cancer-related), and to increased perceived effectiveness in 

cognitive function, these findings were not statistically significant. However, there were 

significant inverse relationships between optimistic outlook and trait anxiety (ρ= −0.36, P=.
01), and positive perceptions of the health care environment/illness experience (ρ=0.49, P<.
001).

To further examine differences in these relationships relative to smoking status, Spearman’s 

correlations were repeatedly tested with smokers only (n=48), current smokers only (n=12) 

or former smokers only (n=37). While the directions of the relationships did not significantly 

change in most cases, effect sizes were larger mostly when the analyses included only 

current smokers (Table 4).

Discussion

The study examined differences in psychological distress and perceptions of the health 

environment/illness experience among current smokers, former smokers, and never smokers 

who were newly diagnosed with suspected or actual non-small cell lung cancer. The 

majority of the patients had stopped smoking by the time of assessment, and only 6% of the 

sample had no smoking history.

Overall anxiety levels in this sample were similar to those of general medical and surgical 

patients or college students under stressful exam conditions.26 While the comparative 

findings depending on smoking status were not significant, the 12 patients who were 

currently smoking had clinically significant levels of state anxiety. As shown in the 

literature,35,36 increases in trait anxiety were significantly associated with decreased 

optimistic outlook. Importantly, cancer-related worry was in the highest range among current 

smokers.

Perceptions of effective cognitive function were the lowest among current smokers, 

consistent with previous studies.37,38 Underlying mechanisms of such findings are not clear, 

yet decrements may be associated with increased levels of cortisol resulting from high levels 

of psychological distress (e.g., anxiety and worry) existing among current smokers at 

diagnosis.38 Perceptions of effective cognitive function were significantly and positively 

related to optimistic outlook, similar to other studies where dispositional optimism was 

related to improved perceived cognitive function.39 Our patients’ showed similar optimistic 

levels as reported in the general population.21 These findings demonstrate the importance of 

assessment and management of psychological distress (anxiety and worry). It is critical that 

smoking cessation interventions address psychological distress including training in emotion 

regulation and physiological nicotine craving management to promote cessation efforts and 

reduce relapse in lung cancer patients. Cognitive behavior therapies and mindfulness-based 

interventions that focus on adaptive coping skills and relieving stress might be beneficial.
40,41
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Limitations

The present study has limitations that must be considered. Firstly, the study is limited by the 

small convenience sample that was lacking in both ethnic and racial diversity. The small 

sample size, especially never smokers, may provide low statistical power, leading to a 

reduced chance to detect a true effect and low reproducibility of results.42 However, such 

findings are reflective of patients with lung cancer more generally where the majority are 

either current or former smokers.43–45 Moreover, the aim of this study was to explore 

relationships between psychological and environment factors and smoking status, thus 

studies with larger sample sizes are needed before findings are generalizable. The findings 

were reliant on self-reported smoking status. Given the social stigma associated with 

smoking, self-reported smoking status without biochemical verification could introduce 

misclassification of current smokers. Further, the study was cross-sectional in nature. 

Therefore, it is unable to provide information on causal relationships as do longitudinal 

studies. The study was unable to provide information about anxiety sensitivity in this group 

of patients, which could better demarcate markers of emotional vulnerability in smoking 

patients.10

Nursing Implications

Nurses are cognizant of the need to provide smoking cessation counseling and resources for 

patients newly diagnosed with lung cancer. Patients who successfully stop smoking 

following a cancer diagnosis have better clinical outcomes, such as decreased fatigue and 

shortness of breath, increased functional activity level and quality of life, less treatment 

toxicity, as well as better survival.46–48 The Surgeon General’s Report “The Health 

Consequences of Smoking—50 Years of Progress” articulated the essential need for 

providing cessation interventions to cancer patients.49,50 A diagnosis of cancer can be a 

“teachable moment” since many patients are highly motivated to quit smoking as the 

benefits of quitting are evident.51,52 However, smoking cessation may be cognitively and 

emotionally overwhelming to patients who smoke to help manage stress in the face of a life-

threatening stressor.2 Given that unsuccessful quit attempts may increase psychological 

difficulties and subsequently affect cancer adaptation negatively, interventions beyond 

smoking cessation counseling (e.g., assessing contributing factors of continuing smoking) 

may be needed for patients with a smoking-related cancer diagnosis.7

Less attention has been played towards promoting optimistic outlook for patients with lung 

cancer. Although the benefits of smoking cessation have been well-established, fatalistic 

view towards health consequences are prevalent among patients with lung cancer, which 

may contribute to relapse.52 Identifying resources and helping patients to recognize positive, 

realistic aspects of their lives are important. The study was able to provide important 

information relative to smoking status and psychological distress at the time of diagnosis of 

suspected or actual lung cancer.

Research Implications

More research is needed to develop understanding of patient and disease factors that impact 

smoking and smoking cessation. Further research in both lung cancer groups and among 

other cancer populations is also needed to clarify factors associated with persistent smoking 
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following diagnosis. Studies aimed at better understanding strategies that would help 

vulnerable subgroups of patients with high distress to manage the negative effects of 

managing an addiction coincident with receiving a life-threatening diagnosis are needed. 

Surprisingly, a recent Cochrane review identified no randomized controlled studies of 

smoking cessation interventions tailored to lung cancer patients.53 Psychotherapeutic 

modalities such as mindfulness-based cognitive therapy, that address negative perseverant 

cognitions such as worry with cognitive-behavioral and mindfulness meditation practices are 

promising.54 Such interventions also target the relaxation response providing somatic 

quieting for affective activation. It is also imperative that physiological mechanisms that 

connect breathing patterns with psychological states such as worry, anxiety and negative 

affect are evaluated such as measurement of breathing timing parameters in persons prone to 

continued smoking or smoking relapse. This knowledge would guide appropriate 

incorporation of practices such as yoga and qigong breathing practices into mindfulness 

based cessation interventions that may prevent smoking relapse via relief of interoceptive 

discomfort to reduce anxiety sensitivity.55,56 Finally, longitudinal studies that are able to 

address the impact of smoking on subsequent cancer adaptation are imperative.

Conclusion

Given the better clinical outcomes for patients who successfully stop smoking following a 

lung cancer diagnosis, heightening efforts to ensure that cessation is permanent are essential. 

Cognitive behavior therapies incorporating adaptive coping and stress management skills 

could be options to help manage distress, promote effective cognitive functioning, and 

promote cessation efforts for smokers diagnosed with lung cancer. Open discussion, 

provision of referrals for individual and/or family counseling may be needed to facilitate 

effective coping with a new diagnosis of lung cancer.

Acknowledgments

Funding: This study was funded by NINR grant (1 F31 NR07695-01A1).

References

1. American Cancer Society. Cancer facts and figures 2016. American Cancer Society; 2016. 

2. Walker MS, Larsen RJ, Zona DM, Govindan R, Fisher EB. Smoking urges and relapse among lung 
cancer patients: findings from a preliminary retrospective study. Prev Med. 2004; 39(3):449–457. 
DOI: 10.1016/j.ypmed.2004.04.035 [PubMed: 15313083] 

3. Walker MS, Vidrine DJ, Gritz ER, et al. Smoking relapse during the first year after treatment for 
early-stage non–small-cell lung cancer. Cancer Epidemiol Biomarkers Prev. 2006; 15(12):2370–
2377. DOI: 10.1158/1055-9965.EPI-06-0509 [PubMed: 17132767] 

4. Young RP, Hopkins RJ, Christmas T, Black PN, Metcalf P, Gamble G. COPD prevalence is 
increased in lung cancer, independent of age, sex and smoking history. Eur Respir J. 2009; 34(2):
380–386. DOI: 10.1183/09031936.00144208 [PubMed: 19196816] 

5. Lehto RH. Identifying primary concerns in patients newly diagnosed with lung cancer. Oncol Nurs 
Forum. 2011; 38(4):440.doi: 10.1188/11.ONF.440-447 [PubMed: 21708534] 

6. Lehto RH. Patient views on smoking, lung cancer, and stigma: a focus group perspective. Eur J 
Oncol Nurs. 2014; 18(3):316–322. DOI: 10.1016/j.ejon.2014.02.003 [PubMed: 24629502] 

7. Humphris GM, Rogers SN. The association of cigarette smoking and anxiety, depression and fears 
of recurrence in patients following treatment of oral and oropharyngeal malignancy. Eur J Cancer 
Care. 2004; 13(4):328–335. DOI: 10.111/j.1365-2354.2004.00479.x

Choi et al. Page 9

Cancer Nurs. Author manuscript; available in PMC 2020 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



8. Moylan S, Jacka FN, Pasco JA, Berk M. Cigarette smoking, nicotine dependence and anxiety 
disorders: a systematic review of population-based, epidemiological studies. BMC Med. 2012; 
10(1):123–123. DOI: 10.1186/1741-7015-10-123 [PubMed: 23083451] 

9. Battista SR, Stewart SH, Fulton HG, Steeves D, Darredeau C, Gavric D. A further investigation of 
the relations of anxiety sensitivity to smoking motives. Addict Behav. 2008; 33(11):1402–1408. 
DOI: 10.1016/j.addbeh.2008.06.016 [PubMed: 18691826] 

10. Zvolensky MJ, Stewart SH, Vujanovic AA, Gavric D, Steeves D. Anxiety sensitivity and anxiety 
and depressive symptoms in the prediction of early smoking lapse and relapse during smoking 
cessation treatment. Nicotine Tob Res. 2009; 11(3):323–331. DOI: 10.1093/ntr/ntn037 [PubMed: 
19246426] 

11. Bogaerts K, Millen A, Li W, et al. High symptom reporters are less interoceptively accurate in a 
symptom-related context. J Psychosom Res. 2008; 65(5):417–424. DOI: 10.1016/j.jpsychores.
2008.03.019 [PubMed: 18940371] 

12. Chan P-YS, von Leupoldt A, Liu C-Y, Hsu S-C. Respiratory perception measured by cortical 
neural activations in individuals with generalized anxiety disorder. Respir Physiol Neurobiol. 
2014; 204(0):36–40. DOI: 10.1016/j.resp.2014.09.009 [PubMed: 25281306] 

13. Soo H, Sherman KA. Rumination, psychological distress and post-traumatic growth in women 
diagnosed with breast cancer: rumination and psychological outcomes. Psychooncology. 2015; 
24(1):70–79. DOI: 10.1002/pon.3596 [PubMed: 24962968] 

14. Hodges K, Winstanley S. Effects of optimism, social support, fighting spirit, cancer worry and 
internal health locus of control on positive affect in cancer survivors: a path analysis. Stress 
Health. 2012; 28(5):408–415. DOI: 10.1002/smi.2471 [PubMed: 23129560] 

15. Vlemincx E, Taelman J, Van Diest I, Van den Bergh O. Take a deep breath: the relief effect of 
spontaneous and instructed sighs. Physiol Behav. 2010; 101(1):67–73. DOI: 10.1016/j.physbeh.
2010.04.015 [PubMed: 20417649] 

16. Vlemincx E, Abelson JL, Lehrer PM, Davenport PW, Van Diest I, Van den Bergh O. Respiratory 
variability and sighing: a psychophysiological reset model. Biol Psychol. 2013; 93(1):24–32. DOI: 
10.1016/j.biopsycho.2012.12.001 [PubMed: 23261937] 

17. Hall S, French DP, Marteau TM. Do perceptions of vulnerability and worry mediate the effects of a 
smoking cessation intervention for women attending for a routine cervical smear test? An 
experimental study. Health Psychol. 2009; 28(2):258–263. DOI: 10.1037/a0013425 [PubMed: 
19290718] 

18. McIllmurray MB, Thomas C, Francis B, Morris S, Soothill K, Al-Hamad A. The psychosocial 
needs of cancer patients: findings from an observational study. Eur J Cancer Care. 2001; 10(4):
261–269. DOI: 10.1046/j.1365-2354.2001.00280.x

19. Tishelman C, Lövgren M, Broberger E, Hamberg K, Sprangers MAG. Are the most distressing 
concerns of patients with inoperable lung cancer adequately assessed? A mixed-methods analysis. 
J Clin Oncol. 2010; 28(11):1942–1949. DOI: 10.1200/JCO.2009.23.3403 [PubMed: 20212257] 

20. Dunn J, Occhipinti S, Campbell A, Ferguson M, Chambers SK. Benefit finding after cancer: the 
role of optimism, intrusive thinking and social environment. J Health Psychol. 2011; 16(1):169–
177. DOI: 10.1177/1359105310371555 [PubMed: 20656765] 

21. Glaesmer H, Rief W, Martin A, et al. Psychometric properties and population-based norms of the 
Life Orientation Test Revised (LOT-R). Br J Health Psychol. 2012; 17(2):432.doi: 10.1111/j.
2044-8287.2011.02046.x [PubMed: 22106985] 

22. Dillard AJ, McCaul KD, Klein WMP. Unrealistic optimism in smokers: implications for smoking 
myth endorsement and self-protective motivation. J Health Commun. 2006; 11(1):93–102. DOI: 
10.1080/10810730600637343

23. Browning KK, Wewers ME, Ferketich AK, Otterson GA, Reynolds NR. The Self-regulation Model 
of Illness Applied to Smoking Behavior in Lung Cancer. Cancer Nurs. 2009; 32(4):E15–E25.

24. Johnson KA, Zvolensky MJ, Marshall EC, Gonzalez A, Abrams K, Vujanovic AA. Linkages 
between cigarette smoking outcome expectancies and negative emotional vulnerability. Addict 
Behav. 2008; 33(11):1416–1424. [PubMed: 18550294] 

Choi et al. Page 10

Cancer Nurs. Author manuscript; available in PMC 2020 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



25. Kendall PC, Finch A Jr, Auerbach SM, Hooke JF, Mikulka PJ. The State-Trait Anxiety Inventory: 
A systematic evaluation. J Consult Clin Psychol. 1976; 44(3):406.doi: 10.1037/0022-006x.
44.3.406 [PubMed: 932270] 

26. Spielberger, CD. Manual for the State-Trait Anxiety Inventory STAI (form Y)(“ self-evaluation 
questionnaire”). 1983. 

27. Janiszewska J, Lichodziejewska-Niemierko M, Gołębiewska J, Majkowicz M, Rutkowski B. 
Determinants of anxiety in patients with advanced somatic disease: differences and similarities 
between patients undergoing renal replacement therapies and patients suffering from cancer. Int 
Urol Nephrol. 2013; 45(5):1379–1387. DOI: 10.1007/s11255-012-0326-6 [PubMed: 23161377] 

28. Molina, S, Borkovec, TD. The Penn State Worry Questionnaire: Psychometric properties and 
associated characteristics. In: Davey, GCLFT, editor. Worrying: Perspectives, theory, assessment 
and treatment. Chicester, England: John Wiley & Sons; 1994. 265–283. 

29. Meyer TJ, Miller ML, Metzger RL, Borkovec TD. Development and validation of the Penn State 
worry questionnaire. Behav Res Ther. 1990; 28(6):487–495. DOI: 10.1016/0005-7967(90)90135-6 
[PubMed: 2076086] 

30. Lerman C, Track B, Rimer BK, Boyce A, Jepson C, Engstrom PF. Psychological and behavioral 
implications of abnormal mammograms. Ann Intern Med. 1991; 114(8):657.doi: 
10.7326/0003-4819-114-8-657 [PubMed: 2003712] 

31. Li J, Hart TL, Aronson M, Crangle C, Govindarajan A. Cancer worry, perceived risk and cancer 
screening in first-degree relatives of patients with familial gastric cancer. J Genet Couns. 2016; 
25(3):520–528. DOI: 10.1007/s10897-015-9903-z [PubMed: 26493173] 

32. Cimprich B. Attentional fatigue following breast cancer surgery. Res Nurs Health. 1992; 15(3):
199–207. DOI: 10.1002/nur.4770150306 [PubMed: 1354883] 

33. Cimprich B, Visovatti M, Ronis DL. The Attentional Function Index–a self-report cognitive 
measure. Psychooncology. 2011; 20(2):194–202. DOI: 10.1002/pon.1729 [PubMed: 20213858] 

34. Scheier MF, Carver CS, Bridges MW. Distinguishing optimism from neuroticism (and trait anxiety, 
self-mastery, and self-esteem): a reevaluation of the life orientation test. J Pers Soc Psychol. 1994; 
67(6):1063–1078. DOI: 10.1037/0022-3514.67.6.1063 [PubMed: 7815302] 

35. Applebaum AJ, Stein EM, Lord-Bessen J, Pessin H, Rosenfeld B, Breitbart W. Optimism, social 
support, and mental health outcomes in patients with advanced cancer: optimism, social support, 
and advanced cancer. Psychooncology. 2014; 23(3):299–306. DOI: 10.1002/pon.3418 [PubMed: 
24123339] 

36. Bozo Ö, Gündoğdu E, Büyükaşik-Çolak C. The moderating role of different sources of perceived 
social support on the dispositional optimism— posttraumatic growth relationship in postoperative 
breast cancer patients. J Health Psychol. 2009; 14(7):1009–1020. DOI: 
10.1177/1359105309342295 [PubMed: 19786527] 

37. Depp CA. Current smoking is associated with worse cognitive and adaptive functioning in serious 
mental illness. Acta Psychiatr Scand. 2015; 131(5):333–341. DOI: 10.1111/acps.12380 [PubMed: 
25559296] 

38. Andreotti C, Root JC, Ahles TA, McEwen BS, Compas BE. Cancer, coping, and cognition: a 
model for the role of stress reactivity in cancer-related cognitive decline. Psychooncology. 2015; 
24(6):617–623. DOI: 10.1002/pon.3683 [PubMed: 25286084] 

39. Hudetz JA, Hoffmann RG, Patterson KM, et al. Preoperative dispositional optimism correlates with 
a reduced incidence of postoperative delirium and recovery of postoperative cognitive function in 
cardiac surgical patients. J Cardiothorac Vasc Anesth. 2010; 24(4):560–567. DOI: 10.1053/j.jvca.
2010.01.004 [PubMed: 20346702] 

40. MacPherson L, Tull MT, Matusiewicz AK, et al. Randomized controlled trial of behavioral 
activation smoking cessation treatment for smokers with elevated depressive symptoms. J Consult 
Clin Psychol. 2010; 78(1):55. [PubMed: 20099950] 

41. Brewer JA, Mallik S, Babuscio TA, et al. Mindfulness training for smoking cessation: results from 
a randomized controlled trial. Drug Alcohol Depend. 2011; 119(1):72–80. [PubMed: 21723049] 

42. Button KS, Ioannidis JP, Mokrysz C, et al. Power failure: why small sample size undermines the 
reliability of neuroscience. Nat Rev Neurosci. 2013; 14(5):365–376. DOI: 10.1038/nrn3475 
[PubMed: 23571845] 

Choi et al. Page 11

Cancer Nurs. Author manuscript; available in PMC 2020 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



43. Bryant A, Cerfolio RJ. Differences in epidemiology, histology, and survival between cigarette 
smokers and never-smokers who develop non-small cell lung cancer. Chest. 2007; 132(1):185–
192. [PubMed: 17573517] 

44. van Meerbeeck JP, Fennell DA, De Ruysscher DKM. Small-cell lung cancer. Lancet. 2011; 
378(9804):1741–1755. [PubMed: 21565397] 

45. Lee YJ, Kim J-H, Kim SK, et al. Lung cancer in never smokers: change of a mindset in the 
molecular era. Lung Cancer. 2011; 72(1):9–15. [PubMed: 21272954] 

46. Choi SH, Terrell JE, Bradford CR, et al. Does quitting smoking make a difference among newly 
diagnosed head and neck cancer patients? Nicotine Tob Res. 2016; 18(12):2216–2224. DOI: 
10.1093/ntr/ntw189 [PubMed: 27613928] 

47. Alsadius D, Hedelin M, Johansson K-A, et al. Tobacco smoking and long-lasting symptoms from 
the bowel and the anal-sphincter region after radiotherapy for prostate cancer. Radiother Oncol. 
2011; 101(3):495–501. DOI: 10.1016/j.radonc.2011.06.010 [PubMed: 21737169] 

48. Garces YI, Yang P, Parkinson J, et al. The relationship between cigarette smoking and quality of 
life after lung cancer diagnosis. Chest. 2004; 126(6):1733–1741. DOI: 10.1378/chest.126.6.1733 
[PubMed: 15596667] 

49. U.S. Department of Health and Human Services. The health consequences of smoking—50 years 
of progress: A report of the Surgeon General. Atlanta, GA: US Department of Health and Human 
Services, Centers for Disease Control and Prevention, Coordinating Center for Health Promotion, 
National Center for Chronic Disease Prevention and Health Promotion, Office on Smoking and 
Health; 2014. Book, Whole

50. Warren GW, Alberg AJ, Kraft AS, Cummings KM. The 2014 Surgeon General’s report:”The 
Health Consequences of Smoking–50 Years of Progress”: a paradigm shift in cancer care. Cancer. 
2014; 120(13):1914–1916. DOI: 10.1002/cncr.28695 [PubMed: 24687615] 

51. McBride CM, Ostroff JS. Teachable moments for promoting smoking cessation: the context of 
cancer care and survivorship. Cancer Control. 2003; 10(4):325–333. [PubMed: 12915811] 

52. Farley A, Aveyard P, Kerr A, Naidu B, Dowswell G. Surgical lung cancer patients’ views about 
smoking and support to quit after diagnosis: a qualitative study. J Cancer Surviv. 2016; 10(2):312–
319. DOI: 10.1007/s11764-015-0477-4 [PubMed: 26298019] 

53. Zeng LM, Yu XL, Yu TT, Xiao JH, Huang YS. Interventions for smoking cessation in people 
diagnosed with lung cancer. Cochrane Database Syst Rev. 2015; (12):CD011751.doi: 
10.1002/14651858.CD011751.pub2 [PubMed: 26632766] 

54. Piet J, Würtzen H, Zachariae R. The effect of mindfulness-based therapy on symptoms of anxiety 
and depression in adult cancer patients and survivors: a systematic review and meta-analysis. J 
Consult Clin Psychol. 2012; 80(6):1007–1020. DOI: 10.1037/a0028329 [PubMed: 22563637] 

55. Fulambarker A, Farooki B, Kheir F, Copur AS, Srinivasan L, Schultz S. Effect of yoga in chronic 
obstructive pulmonary disease. Am J Ther. 2012; 19(2):96–100. DOI: 10.1097/MJT.
0b013e3181f2ab86 [PubMed: 21048431] 

56. Vlemincx E, Vigo D, Vansteenwegen D, Van den Bergh O, Van Diest I. Do not worry, be mindful: 
effects of induced worry and mindfulness on respiratory variability in a nonanxious population. Int 
J Psychophysiol. 2013; 87(2):147–151. DOI: 10.1016/j.ijpsycho.2012.12.002 [PubMed: 
23266658] 

Choi et al. Page 12

Cancer Nurs. Author manuscript; available in PMC 2020 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Choi et al. Page 13

Table 1

Demographic and Health Characteristics (N=52)

Mean (SD) Frequency (%)

Age 64.08 (11.62)

Race/Ethnicity

 Caucasian 49 (94.23)

 African American 3 (5.77)

Gender

  Female 18 (34.62)

  Male 34 (65.38)

Marital Status

 Married 36 (69.23)

 Widowed 10 (19.23)

 Divorced 6 (11.54)

Education (in years) 12.77 (1.98)

Employment status

 Employed 18 (34.73)

 Retired 25 (51.02)

 Unemployed 6 (12.24)

Children

 Has children 48 (92.31)

 No children 4 (7.69)

Smoking status

 Current smoking 12 (23.08)

 Quit smoking 37 (71.15)

 Never smoking 3 (5.77)

Pack years 49.79 (30.75)

Stage

 I 18 (34.62)

 II 22 (42.31)

 III/IV 12 (23.08)

Pre-op diagnosis

 Confirmed 29 (55.77)

 Suspected 23 (44.23)
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Table 2

Major Study Variables

Mean (SD) Range

Anxiety (State) 43.75 (14.25) 20.0–77.0

Anxiety (Trait) 37.73 (10.44) 20.0–67.0

General Worry 40.96 (12.83) 20.0–75.0

Cancer worry 11.06 (3.70) 3.0–15.0

Attentional function 60.12 (14.97) 28.56–91.63

Health environment/Illness experience 28.65 (5.45) 13.0–35.0

Life orientation 15.90 (3.97) 6.0–24.0
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Table 4

Associations with Life Orientation (N=52) a

All Patients (N=52) All Smokers (N=49) Current Smokers (N=12) Former Smokers (N=37)

Anxiety (State) −0.27 (P=.055) −0.25 (P=.080) −0.34 (P=.276) −0.18 (P=.299)

Anxiety (Trait) −0.36 (P=.010) −0.33 (P=.020) −0.49 (P=.109) −0.21 (P=.205)

General worry −0.16 (P=.247) −0.14 (P=.345) −0.23 (P=.472) −0.06 (P=.721)

Cancer worry −0.19 (P=.177) −0.17 (P=.234) −0.33 (P=.301) −0.11 (P=.502)

Attentional function 0.19 (P=.177) 0.16 (P=.258) 0.16 (P=.622) 0.18 (P=.281)

Health environment/Illness experience 0.49 (P<.001) 0.47 (P<.001) 0.45 (P=.144) 0.44 (P=.007)

a
Spearman correlation
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