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Abstract
Objective—We compared long-term outcomes among smokers with and without impaired lung
functioning who received brief counseling highlighting their spirometric test results.

Methods—Participants in this analysis all received a brief motivational intervention for smoking
cessation including spirometric testing and feedback (~20 minutes), were advised to quit smoking,
offered free access to a phone-based smoking cessation program, and followed for one year.
Outcomes were analyzed for smokers with (n = 99) and without (n = 168) impaired lung function.

Results—Participants with lung impairment reported greater use of self-help cessation materials at
6 months, greater use of non-study-provided counseling services at 6 and 12 months, higher 7-day
PPA rates at 6 months, and were more likely to talk with their doctor about their spirometry results.

Conclusion—Further research is warranted to determine if spirometry feedback has a differential
treatment effect among smokers with and without lung impairment.

Practice Implications—It is premature to make practice recommendations based on these data.
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1. Introduction
Many smokers understand that tobacco use is unhealthy, but underestimate their personal risk
[1,2]. To make the risks more salient, and potentially more motivating, it has been suggested
that smokers be informed of their personal smoking risks, such as the effects of smoking on
their lung health based on spirometric testing. Some have called for routine office-based
spirometry with smokers [3] or suggested that cessation counseling should include confronting
smokers with their spirometric test results [4,5], and the National Lung Health Education
Program concluded that “spirometry testing probably enhances smoking cessation rates,” [6]
but the empirical support of this practice is limited and the outcomes mixed [7] [8] [5] [9]
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[10] [11] [12]. One explanation for the mixed findings could be that this intervention strategy
is only compelling when one has lung impairment. If so, this has implications for future
research.

We report on a post hoc analysis of data from the Get PHIT trial, a randomized clinical trial
which assessed the impact of providing smokers with feedback on their lung functioning and
carbon monoxide (CO) exposure paired with access to cessation treatment. The intervention
was no more effective for long-term abstinence than discussing the generic risks of smoking
[13]. However, immediately after receiving the intervention, persons with lung impairment
had a greater change in their motivation to quit smoking (adjusted P = .05), greater perceived
disease risk (P = .03), and found the information more upsetting (P= .0001) [14]. Since
perceived risk and worry can mediate increased contemplation of quitting [15], we
hypothesized that smokers with lung impairment may be more likely to seek treatment or quit
smoking long-term. If outcomes differ significantly by lung function status, it may suggest
spirometric feedback is more impactful as a cessation aid among people with lung disease. In
this case, further research is warranted. However, if no group differences are observed,
spirometric testing may not be a useful cessation treatment component, and routine primary
care office-based screening is not warranted for promoting cessation.

2. Methods
2.1 Setting and Participants

Smokers were recruited and randomized to a one-time brief intervention. The study was
promoted as a health risk screening to enroll smokers at all stages of readiness to quit smoking.

Screening and recruitment methods have been reported previously [13,14]. Adult smokers were
enrolled if they had no contraindications for spirometry assessment, had an expired carbon
monoxide (CO) level indicative of current smoking (≥ 10 ppm), and met other eligibility criteria
[13,14]. Eligible smokers were randomized to treatment, completed a baseline survey and
health risk screening, and participated in a single brief counseling session. Half of enrollees (n
= 267) were randomized to the experimental intervention and included in this analysis.

2.2 Experimental Intervention
Participants received a written report summarizing their spirometric test results, CO level
(expired and estimated COHb level), and self-reported smoking-related symptoms. They were
then counseled (15–20 minutes) on quitting smoking using brief motivational interviewing
techniques [16,17], advised to quit smoking, and given free access to an empirically-validated
phone counseling program which they could enroll in anytime in the next year. CO level was
assessed using a Bedfont MicroIII monitor and lung functioning with a Jaeger SpiroPro
portable spirometer.

Spirometry feedback focused on three measures: forced vital capacity (FVC); forced expiratory
volume (FEV1); and FEF25–75. Participants’ test values were presented with a brief description
of each measure and a qualitative interpretation of the test results (i.e., normal functioning,
mild impairment, moderate impairment, or severe impairment for FVC and FEV1, and normal
vs. reduced airflow for FEF25–75). If FEV1 functioning was impaired, lung age was also
calculated [18] and presented.

2.3 Assessment
Participants were surveyed at baseline, 6, and 12 months post-enrollment. Primary long-term
outcomes were confirmed use of a free phone counseling program and self-reported 7 day point
prevalent abstinence (PPA). Secondary outcomes were self-reported use of any smoking
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cessation treatments, 30 day PPA, presence of an intentional 24-hour quit attempt, self-reported
motivation for quitting measured on a 5-point Likert scale, and whether participants spoke with
their physician about their spirometry test results. Additional assessment measures included
the Fagerstrom Test of Nicotine Dependence (FTND) [19], stage of change [20,21], and self-
efficacy for quitting.

2.4 Statistical Analyses
Persons with and without evidence of lung impairment (defined as having an abnormal
FEV1, FVC, and/or FEF25–75 reading) were compared using t-tests for means and chi-square
tests for percentages. PPA was calculated using an intent-to-treat (ITT) analysis in which
missing respondents were conservatively counted as smokers and as a respondent-only
analysis.

3. Results
3.1 Participants

Baseline group differences were consistent with heavy smoking and long-term smoke exposure
among impaired smokers (Table 1).

3.2 Treatment utilization
Impaired smokers reported significantly greater use of self-help materials at 6 months and
greater use of non-provided counseling services at 6 and 12 months (Table 2).

3.3 Abstinence
Impaired smokers’ abstinence rates were nearly twice as high as controls’ at 6 months (7 day
PPA, 17% vs. 9%; Table 3).

3.4 Motivation & Other Indices
Impaired smokers were more likely to have talked with their physician as a result of the
intervention, but reported equivalent rates of quit attempts and similar motivation for quitting
(see Table 3).

4. Discussion and Conclusion
4.1 Discussion

Lung impaired-smokers reported greater treatment utilization at each follow-up, greater
abstinence at 6 months, and were more likely to have followed up with their physicians by 12
months. In fact, the 7 day ITT PPA rates are comparable to those in meta-analytic review of
more intensive individual counseling (16%) and quitline counseling (12.7%) with no
medication provided [22]. Given others’ findings [11,5] and questions about the utility of
spirometric testing for smoking cessation [8], these data make an important contribution to the
evidence base. And it is consistent with previous studies which showed a trend toward higher
cessation rates after people were informed they had impaired lung function [23,24].

Several potential limitations of this study should be considered. First, the testing was conducted
as part of a health risk screening trial. Findings may differ if the screening and feedback were
performed by a physician during a clinical encounter, but most likely this would only increase
the salience of abnormal test results. Next, we did not biochemically confirm smoking
abstinence. However, biochemical verification is not recommended in minimal contact
behavioral interventions such as this because it can result in a response bias unrelated to
smoking [25]. Prior research has also shown that the rate of under-reporting of smoking,
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particularly in brief intervention studies, is minimal [26,27]. Finally, we cannot definitively
conclude that the observed group differences were due to a differential treatment effect. It is
possible that smokers with impaired lung functioning were more likely to seek treatment or
quit smoking independent of the intervention. This seems highly unlikely since impaired
participants were heavier smokers and more nicotine dependent at baseline, and therefore, are
expected to be less likely to quit smoking. Nevertheless, without a no-intervention control
group of impaired smokers, we cannot definitively conclude the outcomes observed were
different than would naturally occur in this group over time.

Strengths of this study include the rigorous intervention design, inclusion of all smokers
regardless of their interest in quitting smoking, analysis of one year outcomes, and
comprehensive examination of treatment utilization using automated records and self-report.
This study also lends support to the possibility that health risk communications may be more
effective behavioral intervention tools when paired with evidence of relevant health
impairment. A potential concern for this intervention was that people with existing health
impairments would be nihilistic about their fate and, therefore, less likely to quit smoking when
faced with evidence of immutable risk or impairment. Our data do not suggest this was the
case; however, we cannot rule out the possibility that being told one had normal lung
functioning actually reinforced continued smoking and undermined motivation for quitting.

4.2 Conclusion
The results suggest spirometric testing may be a useful motivational tool when smokers have
evidence of impaired lung function, but further research is needed before definitive conclusions
can be drawn about the efficacy of this treatment strategy.

4.3 Practice Implications
It is premature to make recommendations for practice based on the current data.

Acknowledgments
This study was supported by the National Cancer Institute (R01 CA100341) and Group Health (GH). The trial is
registered with ClinicalTrials.gov (NCT00169260) and all research activities were approved by the GH institutional
review board. The additional phone-based counseling offered to research subjects was provided by Free & Clear, Inc.
The authors have no financial conflicts of interest or other competing interests to disclose. We would like to thank
Amy Mohelnitzky, Richard Hert MD, Ralph Stumbo RRT CPFT, Rick Bloss, Zoe Bermet, Mary Shea, Lisa Shulman,
Emily Westbrook, Mona Deprey, Free & Clear Inc, the Washington State Quitline, and the staff of the Center for
Health Studies’ Survey Research Program for their help with this research.

Reference List
1. Weinstein ND. What does it mean to understand a risk? Evaluating risk comprehension. J Natl Cancer

Inst Monogr 1999;25:15–20. [PubMed: 10854451]
2. Weinstein ND, Marcus SE, Moser RP. Smokers’ unrealistic optimism about their risk. Tob Control

2005;14:55–9. [PubMed: 15735301]
3. Bohadana A, Nilsson F, Martinet Y. Detecting airflow obstruction in smoking cessation trials: A

rationale for routine spirometry. Chest 2005;128:1252–57. [PubMed: 16162715]
4. Kotz D, Huibers MJH, Vos R, van Schayck CP, Wesseling GJ. Principles of confrontational counselling

in smokers with chronic obstructive pulmonary disease (COPD). Medical Hypotheses 2008;70:384–
6. [PubMed: 17604568]

5. Kotz D, Huibers MJH, West R, Wesseling GJ, van Schayck OCP. What mediates the effect of
confrontational counselling on smoking cessation in smokers with COPD? Patient Educ Couns. 2009
[ePub ahead of print].

McClure et al. Page 4

Patient Educ Couns. Author manuscript; available in PMC 2011 August 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



6. Ferguson GT, Enright PL, Buist AS, Higgins MV. Office spirometry for lung health assessment in
adults: A consensus statement from the National Lung Health Education Program. Chest
2000;117:1146–61. [PubMed: 10767253]

7. Bize R, Burnand B, Mueller Y, Cornuz J. Biomedical risk assessment as an aid for smoking cessation.
Cochrane Database of Systematic Reviews. 2009;(2) Art. No.: CD004705.
10.1002/14651858.CD004705.pub3

8. Wilt TJ, Niewoehner D, Kane RL, MacDonald R, Joseph AM. Spirometry as a motivational tool to
improve smoking cessation rates: A systematic review of the literature. Nicotine Tob Res 2007;9:21–
32. [PubMed: 17365733]

9. Kotz D, Wesseling G, Huibers MJH, van Schayck OCP. Efficacy of confronting smokers with airflow
limitation for smoking cessation. European Respiratory Journal 2009;33:754–762. [PubMed:
19129277]

10. Parkes G, Greenhalgh T, Griffin M, Dent R. Effect on smoking quit rate of telling patients their lung
age: the Step2quit randomized controlled trial. BMJ 2008;336:598–600. [PubMed: 18326503]

11. Bednarek MG, Wielgomas D, Czajkowska-Malinowska J, Regula M, Mieszko-Filipczyk J,
Jasionowicz G, Bijata-Bronisz M, Lempicka-Jastrzebska R, Czajkowski M, Przybylski M, Zielinki
GJ. Smokers with airway obstruction are more likely to quit smoking. Thorax 2006;61:869–73.
[PubMed: 16809415]

12. Stratelis G, Molstad S, Jakobsson P, Zetterstrom O. The impact of repeated spirometry and smoking
cessation advice on smokers with mild COPD. Scand J Prim Health Care 2006;24:133–9. [PubMed:
16923621]

13. McClure JB, Ludman EJ, Grothaus L, Pabiniak C, Richards J. Impact of a brief motivational smoking
cessation intervention: The Get PHIT trial. American Journal of Preventive Medicine 2009;37(2):
116–23. [PubMed: 19524389]

14. McClure JB, Ludman EJ, Grothaus L, Pabiniak C, Richards J, Mohelnitzky A. Immediate and short-
term impact of a brief motivational smoking intervention using a biomedical risk assessment: The
Get PHIT trial. Nicotine & Tobacco Research 2009;11:394–403. [PubMed: 19299409]

15. Magnan R, Koblitz A, Zielke D, McCaul K. The effects of warning smokers on percevied risk, worry,
and motivation to quit. Ann Behav Med 2009;37:46–57. [PubMed: 19255818]

16. Miller, WR.; Rollnick, S. Motivational Interviewing: Preparing people to change addictive behavior.
New York: Guilford Press; 1991.

17. Miller, WR.; Rollnick, S. Motivational Interviewing: Preparing People for Change. 2. New York:
The Guidlford Press; 2002.

18. Morris JF, Temple W. Spirometric “lung age” estimation for motivating smoking cessation. Prev
Med 1985;14:655–62. [PubMed: 4070195]

19. Fagerstrom KO, Heatherton TF, Kozlowski LT. Nicotine addiction and its assessment. Ear, Nose, &
Throat Journal 1990;69:763–5.

20. Prochaska JO, DiClemente CC. Stages and processes of self-change of smoking: toward an integrative
model of change. J Consult Clin Psychol 1983;51:390–5. [PubMed: 6863699]

21. Prochaska JO, Velicer WF, Rossi JS, Goldstein MG, Marcus BH, Rakowski W, Fiore C, Harlow LL,
Redding CA, Rosenbloom D. Stages of change and decisional balance for 12 problem behaviors.
Health Psychology 1994;13:39–46. [PubMed: 8168470]

22. Fiore, MC.; Jaen, CR.; Baker, TB.; Bailey, WC.; Benowitz, NL.; Curry, SJ.; Dorfman, SF.; Froelicher,
ES.; Goldstein, MG.; Healthon, C.; Nez Henderson, P.; Heyman, R.; Koh, HK.; Kottke, T.; Lando,
H.; Mecklenburg, R.; Mermelstein, R.; Mullen, PD.; Orleans, CT.; Robinson, L.; Stitzer, ML.;
Tommasello, A.; Villejo, L.; Wewers, ME. Clinical Practice Guideline. Rockville, MD: U.S.
Department of Health and Human Services. Public Health Service; 2008. Treating Tobacco Use and
Dependence: 2008 Update.

23. Bednarek M, Gorecka D, Wielgomas J, Czajkowska-Malinowska M, Regula J, Mieszko-Filipczyk
G, Jasionowicz M, Bijata-Bronisz R, Lempicka-Jastrzebska M, Czajkowski M. Smokers with airway
obstruction are more likely to quit smoking. Thorax 2006;61:869–873. [PubMed: 16809415]

24. Petty TL, Pierson DJ, Dick NP, Hudson LD, Walker SH. Follow-up evaluation of a prevalence study
for chronic bronchiitis and chronic airway obstruction. Annual Review of Respiratory Diseases
1976;114:881–890.

McClure et al. Page 5

Patient Educ Couns. Author manuscript; available in PMC 2011 August 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



25. SRNT Subcommittee on Biochemical Verification. Biochemical verification of tobacco use and
cessation. Nicotine & Tobacco Research 2002;4:149–159. [PubMed: 12028847]

26. Glasgow RE, Mullooly JP, Vogt TM, Stevens VJ, Lichtenstein E, Hollis J, Lando H, Severson H,
Pearson K, Vogt MR. Biochemical validation of smoking status: Pros, cons, and data from four low-
intensity intervention trials. Addictive Behaviors 1993;18:511–527. [PubMed: 8310871]

27. Patrick DL, Cheadle A, Thompson DC, Diehr P, Koepsell T, Kinne S. The validity of self-reported
smoking: A review and meta-analysis. American Journal of Public Health 1991;84:1086–1093.
[PubMed: 8017530]

McClure et al. Page 6

Patient Educ Couns. Author manuscript; available in PMC 2011 August 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

McClure et al. Page 7

Table 1

Demographic characteristics of study sample at baseline

Unimpaired % (n = 168) Impaired % (n= 99) P value

Female 53.6 53.5 0.99

White 85.6 80.8 0.30

Education

 Some college or greater 76.1 67.7 0.14

Medical insurance 94.1 90.9 0.34

Insurance coverage for tobacco treatment 39.2 45.5 0.54

Stage of change 0.09

 Precontemplation 26.5 21.2

 Contemplation 45.8 59.6

 Preparation 27.7 19.2

Lung Impairmenta --

 Impaired FVC -- 26.6

 Impaired FEV1 -- 33.3

 Impaired FEF25–75 -- 13.1

Mean Mean P value

Age 49.2 53.8 0.0003

Cigarettes/day 19.5 23.0 0.002

FTNDb 4.71 5.58 0.0005

Prior quit attempts 9.9 11.6 0.48

Expired CO 25.8 27.1 0.30

Self-efficacy for quittingc 3.07 2.99 0.55

a
Defined as spirometry performance indicative of impairment on FEV1, FVC, or FEF25–75.

b
Fagerstom Test of Nicotine Dependence. Scale scores range from 0 to 10.

c
Likert scale ranging from 1 to 5 (from ‘not at all’ to ‘extremely’).
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Table 2

Treatment utilization and abstinence among lung impaired and unimpaired smokers

Unimpaired (n= 168) % Impaired (n= 99) % OR (CI)a P

Treatment utilization

Enrolled in provided phone counselingb

 6 months 17.9 24.2 1.46 (0.80 – 2.70) 0.21

 12 months 23.8 28.3 1.26 (0.71–2.21) 0.42

Used self-help materialsc

 6 months 20.4 33.0 1.92 (1.06–3.47) 0.03

 12 months 29.7 40.4 1.60 (0.94–2.75) 0.08

Used other counselingc

 6 months 2.0 7.7 4.09 (1.11–19.5) 0.03

 12 months 5.2 12.8 2.68 (1.06–7.707) 0.03

Used pharmacotherapyc

 6 months 28.2 27.8 0.98 (0.54–1.75) 0.95

 12 months 39.0 37.2 0.93 (0.55–1.57) 0.79

Abstinence

7 Day PPA – ITTd

 6 months 8.9 17.2 2.13 (1.04–4.5) 0.05

 12 months 11.3 16.2 1.52 (0.73–3.1) 0.26

7 Day PPA – Respondentse

 6 months 9.9 18.7 2.09 (0.99–4.49) 0.05

 12 months 13.2 18.4 1.48 (0.71–3.06) 0.29

30 Day PPA – ITTd

 6 months 4.8 9.1 1.99 (0.74–5.50) 0.16

 12 months 8.9 14.1 1.68 (0.77–3.66) 0.19

30 Day PPA – Respondentse

 6 months 5.3 9.9 1.96 (0.73–5.45) 0.17

 12 months 10.4 16.1 1.65 (0.75–3.62) 0.21

a
Odds ratio (OR) and 95% confidence interval (CI).

b
Proportion who enrolled in the provided free phone-counseling program by each assessment, based on automated treatment records.

c
Cumulative proportion who self-reported use of other smoking cessation treatments by each follow-up. Counseling included programs other than

the provided phone-counseling program. Pharmacotherapy included use of any medications to quit smoking, including: nicotine replacement products,
bupropion, and varenicline.

d
ITT PPA = intent to treat point prevalent abstinence.

e
PPA for only those participants who provided smoking status data at follow-up.
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Table 3

Motivation to quit indices and self-reported medical follow-up among lung impaired and unimpaired smokers

Unimpaired (n=168) Impaired (n=99)

Mean Mean Differencea P

Motivation to quitb

 6 months 3.19 3.38 0.19 0.21

 12 months 3.12 3.35 0.23 0.13

% % OR (CI)c

Quit attempt

 6 months 47.4 56.0 1.42 (0.84–2.40) 0.19

 12 months 59.0 65.5 1.32 (0.76–2.31) 0.33

Talk to doctor

 6 months 28.0 41.1 1.8 (1.04–3.12) 0.04

 12 months 48.9 63.2 1.79 (1.04–3.12) 0.04

a
Difference between mean scores.

b
Likert scale ranging from 1 to 5 (from ‘not at all’ to ‘extremely’). Motivation to quit assessed among continuing smokers only.

c
Odds ratio (OR) and 95% confidence interval (CI).
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