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A B S T R A C T

Purpose
Partnership for Health (PFH) was found to increase smoking cessation among smokers in the
Childhood Cancer Survivors Study (CCSS) at the 8- and 12-month postbaseline follow-up. This
report provides outcomes at 2 to 6 years postbaseline; the primary outcome is a four-category
smoking status variable (quit at all follow-ups, quit at final follow-up only, smoker at all follow-ups,
and smoker at final follow-up only); quit attempts among those who reported smoking at the final
follow-up is a secondary outcome.

Methods
PFH was a randomized control trial with two conditions, peer phone counseling (PC) and self-help
(SH), that involved smokers (n � 796) enrolled in the CCSS cohort.

Results
Long-term quit rates were higher in PC versus SH participants. Long-term smoking cessation
outcomes were lower among those who were nicotine dependent, of lower educational levels,
and among men, and were higher among those who used nicotine replacement therapy and who
had higher levels of situational self-efficacy. There were no significant differences in relapse rates
between conditions or in quit attempts among continued smokers.

Conclusion
Cessation rates continue to be significantly higher among participants in the PC condition versus
SH, although the differences were not large. This article highlights differences in long-term
engagement with smoking cessation among those who received the intervention.

J Clin Oncol 27:52-60. © 2008 by American Society of Clinical Oncology

INTRODUCTION

Mortality rates associated with childhood cancer
have been dramatically reduced over the past
several decades, but recent research has identi-
fied significant late effects across multiple organ
systems.1-10 Efforts to reduce preventable risk fac-
tors, such as smoking, should be a priority in this
population.3,11-16 More than 17% of childhood can-
cer survivors report active smoking.16 Partnership
for Health (PFH), a randomized control trial using a
peer-delivered telephone counseling (PC) program,
led to a doubling of quit rates versus a self-help
condition (SH). This article reports on the long-
term smoking outcomes of PFH participants and
describes the long-term experiences of smokers en-
gaged in cessation efforts.

METHODS

The Childhood Cancer Survivor Study (CCSS) is a mul-
tisite study of the late effects of childhood cancer
treatment.17-20 Smokers identified on the CCSS baseline

questionnaire and who met the following eligibility criteria
were invited to participate in PFH: � 18 years of age; not
currently in treatment for cancer; mentally able to provide
informed consent; and the ability to read and speak En-
glish. Study methods are reported elsewhere.20 This study
was approved by the human subjects committees at the
participating institutions, and followed standard ethi-
cal practices.

Sample

We attempted to assess eligibility for PFH among
1,789 potentially eligible CCSS participants. Among these,
796 enrolled in PFH (recruited May 1999 to July 2000),
representing 63% of the overall sample and 83% of those
we could reach and determine eligibility.20 A CCSS
follow-up survey, which assessed current smoking status,
was conducted in waves beginning in 2002, and was com-
pleted by 566 PFH participants (Fig 1). Most participants
(69%) completed the long-term (LT) assessment between
2 and 4 years after enrollment in PFH (range, 1.8 to 5.7
years). There were no significant differences by PFH con-
dition in time to follow-up.

Intervention Conditions

SH and PC intervention. SH participants received a
letter from study physicians about smoking and late effects
and a cessation manual.21
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PC intervention participants were assigned a peer counselor (also a
survivor) who provided up to six telephone counseling calls within a 7-month
period. Written materials tailored on the interaction of smoking with cancer
type and treatment and psychosocial variables were provided.

Measures

The primary outcome variable is a four-category measure of smoking
status based on 7-day point-prevalence smoking status at the end of the PFH
intervention and LT follow-up among the entire sample, including: continu-
ous smoker (smoker at each assessment), relapser (nonsmoker at the end of
PFH and a smoker at LT follow-up), delayed quitter (smoker at the end of PFH
and nonsmoker at LT follow-up), and continuous quitter (nonsmoker at both
time points). Quit attempts were evaluated among continuous smokers and
relapsers; thus, a four-category variable created (0, 1 to 2, 2 to 5, and 6�
attempts). Exploratory analyses used a three- category variable labeled time to
follow-up to take into consideration the varying length of follow-up: 1.8 to
fewer than 3 years, 3 to 4 years, and 4� years. We also used 7-day point
prevalence smoking status at LT follow-up in our exploratory analyses.

Predictor variables were examined in relationship to primary outcomes.
Nicotine dependence was measured as time from waking to first cigarette.22

Self-efficacy was defined using single-item measures of confidence in one’s
ability to quit smoking in at 1 and 6 months, and confidence in not smoking in
a variety of situations.23 Readiness to quit smoking was assessed using the
stages of change algorithm.24 Depressed mood was assessed using a single item
reflecting feelings of being downhearted and blue in the previous 2 weeks.25-27

Demographics assessed included: age, sex, race, ethnicity, socioeconomic
status, education, employment history, marital status, and medical history.
Participation was solicited by mail sent from a single coordinating center.
There were no differences in baseline variables across cancer centers, and no
relationship between cancer center and outcomes of interest.

Data Analysis

All analyses were conducted using SAS version 9.3 (SAS Institute, Cary,
NC). The outcome evaluation began with univariate descriptive analyses.
Participants with missing data on smoking rate at each time point were con-
servatively assumed to be smokers, as is standard practice.28 Two-way analyses
using �2 statistics for categoric variables and analysis of variance for continu-
ous variables were used to assess the relationships between smoking cessation
and the predictor variables. These variables were a subset of all those collected
and were chosen based on variables that the literature has indicated are asso-
ciated with smoking cessation outcomes. A polytomous logistic regression
model predicting cessation was developed using all variables from the bivariate
analyses with statistical significance at the P � .10 level. The referent category
was continuous quitter. A final parsimonious model included only significant
variables and effect modifiers. All potential independent variables were tested
for mediation.29 Tests for moderating effects (interaction) between significant
variables and intervention group were conducted. Model assessment was
conducted using log-likelihood goodness of fit statistics. Exploratory polyto-
mous logistic models were created for quit attempts, with referent category
being the 6� attempt group.

CCSS participants assessed for eligibility
(n = 1,789)

Enrolled and randomly assigned (n = 796)

Excluded:
  Did not meet inclusion criteria (n = 528)
  Refused to participate (n = 162)
  Unable to contact (n = 303)

Allocated to PC (n = 398)
  Received PC (n = 396)
  Died before receiving PC (n = 2)

8 month follow-up
  Completed survey (n = 295)
  Missing (n = 103)
  (56 lost to further follow-up)

8 month follow-up
  Completed survey (n = 314)
  Missing (n = 84)
  (36 lost to further follow-up)

12 month follow-up
  Completed surveys (n = 294)
    (47 missing at 8 months)
  Missing (n = 102)
    (56 missing at 8 months, 
     48 missing only at 12 months)
  Deceased (n = 2)
  Included in intention to treat analysis (n = 386)

12 month follow-up
  Completed surveys (n = 322)
     (48 missing at 8 mo)
  Missing (n = 76)
     (36 missing at 8 months,
      40 missing only at 12 months)
  Deceased (n = 0)
  Included in intention to treat analysis (n = 398)

Long-term follow-up
  Completed surveys (n = 283)
  Missing (n = 103)
  Deceased (n = 13)
  Too ill to survey (n = 2)
  Included in intention to treat analysis (n = 383)

Long-term follow-up
  Completed surveys (n = 283)
  Missing (n = 115)
  Deceased (n = 12)
  Too ill to survey (n = 1)
  Included in intention to treat analysis (n = 385)

Allocated to SH (n = 398)
  Were sent SH (n = 398)
  Were not sent SH (n = 0)

Fig 1. Recruitment and retention rates
(CONSORT statement).
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Exploratory logistic regression models of smoking status at LT follow-up
were examined, comparing the models across the three categories of time to
follow-up. An exploratory subanalysis of relapse was conducted using Cox
proportional hazards models as per Swan et al30 on the 52 participants who
had quit by 8 months. Small sample sizes precluded the ability to conduct
exhaustive analyses.

RESULTS

The response rate at the 8-month PFH follow-up was 77% (n � 590),
and 74% at the CCSS LT follow-up (n � 566). There were no differ-
ences in follow-up rate (mean � 74%) or time to the LT follow-up
(mean � 38 months.) between conditions. There were no significant
differences in quit rates between peer counselors for either the 8- or
12-month outcomes.

Demographics

Table 1 presents demographic characteristics for the original
PFH cohort and the LT follow-up respondents. There were no signif-
icant differences among respondents and nonrespondents to the
LT follow-up.

Smoking Cessation Outcomes

Using intention to treat analyses, 19% of all participants report-
ing having quit smoking at the LT follow-up. Quit rates at LT
follow-up were significantly higher in the PC condition compared to
SH (20.6% v 17.6%; P � .0003). This reflects a higher prevalence of
cessation than reported at the 8-month follow-up, as it includes both
continued cessation among those quit at the 8-month follow-up and
subsequent cessation among those still smoking at 8 months.

Looking at the four-category outcome variable that considers
smoking status at both 8-month and LT-follow-up points, in bivariate
analyses SH participants were almost twice as likely to be continuous
smokers at the LT follow-up versus continuous quitters, compared

with those in the PC condition, although the difference did not reach
statistical significance (odds ratio, 1.86; 95% CI, 0.975 to 3.55;
P � .0591). Although smoking cessation rates continued to be higher
among the PC group than SH, relapse rates were also higher in PC
(11% v 4%), but not significantly different when compared with
continuous quitters. There were no differences between conditions in
the rate of quitting by the LT follow-up among those who reported
being smokers at the 8-month follow-up (approximately 13% in both
conditions). Overall, intervention condition was significantly associ-
ated with LT outcomes in bivariate analyses (P � .01).

Predictors of Smoking Outcomes at the

Long-Term Follow-Up

There were significant relationships between smoking status at
LT follow-up and nicotine dependence, use of nicotine replacement
therapy (NRT), educational level, short-term and situational self-
efficacy, and readiness to change (Table 2). To ensure against type I
error, we would use caution in concluding statistical significance at a
P � .003 level or higher. In multivariate analyses, use of NRT, educa-
tion, sex, and situational self-efficacy, smoking rate, and stage of
change remained significant; there was a trend toward significance for
intervention condition (P � .0842; Table 3). Tests of potential medi-
ation effect on intervention group determined that the only variable
that mediated the outcome was use of nicotine replacement. Although
nicotine replacement was available to all participants, it was used at a
higher level by the PC group.

Quit Attempts Among Continued Smokers

Among those who were still smoking at the LT follow-up
(n � 392), attempts to quit were not different by condition (at least 1
attempt: 58.7% of SH and 54% PC; 3� attempts: 30.35% SH and
26.7% PC). Thus, the intervention did not have an impact on
efforts to quit, but rather on the likelihood that those efforts would
be successful.

Table 1. Demographics and Medical History

Variable

Enrolled in PFH (n � 796) Completed Long-Term Follow-Up (n � 565)

Self-Help Peer Counseling Self-Help Peer Counseling

No. % No. % No. % No. %

Mean age, years 31 31 31 31
SD 6.8 6.5 6.9 6.5

Sex� 216 54 209 52 147 52 141 50
Marital status

Married/cohabiting 183 46 172 43 146 52 145 52
Widowed/separated/divorced 60 15 56 14 52 19 50 18
Never married 155 39 170 43 82 29 84 30

Education
� high school 52 13 48 12 20 7 22 8
High school/GED 143 36 121 30 58 21 57 20
Post-high school 151 38 169 42 134 48 133 47
College� 52 13 60 15 68 24 69 25

Employed 319 80 317 80 227 80 225 80
Median cigarettes smoked per day at PFH baseline 12 12 12 12

Range 1-100 1-100 1-100 1-100

NOTE. Enrolled values assessed at PFH baseline, long-term values assessed at long-term follow-up survey.
Abbreviations: PFH, Partnership for Health; SD, standard deviation; GED, general equivalency degree.
�Percent male.
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Table 2. Bivariate Polytomous Logistic Regression Models Predicting Long-Term Smoking Status

Independent Variable

Continuous Smoker v
Continuous Quitter

Relapsed at
Follow-Up v

Continuous Quitter
Quit at Follow-Up v
Continuous Quitter

Overall P for
SignificanceOR 95% CI OR 95% CI OR 95% CI

Intervention condition
SH 1.86 0.98 to 3.55 0.64 0.27 to 1.48 1.59 0.77 to 3.32 .0018
Peer counseling 1.0 1.0 1.0

Sex
Female 0.66 0.35 to 1.24 0.54 0.24 to 1.22 0.63 0.31 to 1.30 .5068
Male 1.0 1.0 1.0

Age, 1-year increment from mean of 30.8 years� 0.94 0.90 to 0.98 0.92 0.87 to 0.98 0.95 0.90 to 1.00 .0363
Nicotine dependence

Yes 2.08 1.09 to 3.99 1.18 0.52 to 2.67 1.53 0.74 to 3.19 .0251
No 1.0 1.0 1.0

Race/ethnicity
Nonwhite 1.81 0.54 to 6.03 0.23 0.02 to 2.32 1.68 0.45 to 6.29 .1772
White 1.0 1.0 1.0

Education, at follow-up
� high school 2.96 0.63 to 13.85 1.22 0.18 to 8.46 0.42 0.05 to 3.32 .0169
High school 1.98 0.75 to 5.23 0.70 0.19 to 2.60 1.20 0.41 to 3.53
Posthigh school 1.66 0.78 to 3.54 0.38 0.13 to 1.14 1.15 0.50 to 2.65

College 1.0
Marital status, at follow-up
Single 2.85 1.21 to 6.75 0.80 0.22 to 2.85 1.80 0.70 to 4.64 .0077
Widow/divorce 3.03 1.02 to 9.95 1.12 0.25 to 4.97 1.98 0.61 to 6.46
Married 1.0

Cancer type
Bone/STS/Wilms’ 0.75 0.36 to 1.55 1.04 0.42 to 2.60 0.55 0.24 to 1.29 .6928
CNS 0.70 0.31 to 1.59 0.79 0.27 to 2.31 0.62 0.24 to 1.61
Leukemia/lymphoma 1.0

Used nicotine replacement therapy
No 2.71 1.33 to 5.52 0.57 0.25 to 1.33 1.29 0.57 to 2.89 .0001
Yes 1.0 1.0 1.0

Cancer at follow-up
Yes 1.15 0.56 to 2.32 1.25 0.52 to 2.98 1.36 0.62 to 2.97 .7907
No 1.0 1.0 1.0

Household income
� 19,999 4.71 1.07 to 20.77 1.50 0.16 to 14.50 2.50 0.41 to 15.29 .1673
20,000-39,999 1.75 0.51 to 5.96 0.71 0.10 to 5.20 1.93 0.42 to 8.93
40,000-59,999 2.29 0.62 to 8.53 2.50 0.36 to 17.39 2.88 0.58 to 14.33
60,000-79,999 1.26 0.34 to 4.77 1.50 0.20 to 11.14 2.00 0.39 to 10.20
80,000-99,999 2.59 0.42 to 15.90 4.00 0.36 to 44.35 4.00 0.50 to 32.13
More than 100,000 Referent

No. of cigarettes/day, 1 cigarette increment from mean of 14.4� 1.07 1.03 to 1.12 1.04 0.98 to 1.09 1.04 0.99 to 1.09 .0002
Age at first smoking, 1 year increment from mean of 17 years� 0.98 0.90 to 1.07 1.03 0.90 to 1.16 1.02 0.92 to 1.12 .5790
Situational self-efficacy, 1 unit increment from mean of 8.59� 0.87 0.78 to 0.98 0.91 0.79 to 1.05 0.87 0.76 to 0.98 .0973
Confident can quit smoking in 1 month

Not at all 7.60 2.76 to 20.92 2.00 0.46 to 8.65 5.38 1.46 to 19.88 .0003
A little 5.50 1.86 to 16.23 5.25 1.23 to 22.44 4.00 1.00 to 16.03
Somewhat 5.27 1.88 to 14.83 2.80 0.66 to 11.95 4.00 1.05 to 15.26
Very 3.27 0.96 to 11.20 2.80 0.53 to 14.78 5.76 1.29 to 25.71
Extremely 1.0

Short-term self-efficacy
Low 3.58 1.69 to 7.62 1.99 0.74 to 5.33 1.70 0.72 to 4.00 .0098
Medium 2.81 1.17 to 6.75 1.66 0.53 to 5.19 1.41 0.52 to 3.85
High 1.0

Situational self efficacy, 1 unit change from mean of 8.59� 0.87 0.78 to 0.98 0.91 0.79 to 1.05 0.87 0.76 to 0.98 .0973
Stage of change at baseline

Precontemplation 1.16 0.51 to 2.66 0.38 0.12 to 1.25 0.54 0.20 to 1.46 .0200
Early contemplation 1.65 0.73 to 3.76 0.51 0.17 to 1.55 1.16 0.46 to 2.90
Contemplation 1.86 0.67 to 5.14 1.04 0.30 to 3.55 0.97 0.30 to 3.09
Preparation 1.0

NOTE. Reference group being continuous quitters to 8 months to long-term follow-up.
Abbreviations: OR, odds ratio; SH, self-help; STS, soft tissue sarcoma.
�These variables are coded as continuous variables in the model, the referent value is the mean.
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Predictors of quit attempts. Bivariate analyses explored relation-
ships between quit attempts and potential mediating/moderating
variables (Table 4). Having had radiation treatment was associated
with quit attempts (P � .05), as was number of cigarettes smoked
(heavier smokers less likely to make attempts; evaluated as a 1-unit
change from mean of 15.2 cigarettes/day), self-efficacy, and readiness
to change. In multivariate analyses, only stage of readiness to quit and
number of cigarettes smoked predicted quit attempts at by the LT
follow-up (Table 5).

Impact of intervention dose. There were a maximum of six coun-
seling calls (range, zero to six). Continuous quit rates were signifi-
cantly higher in those who received five to six calls (11%) versus
those who received 3 to 4 calls (5%) or 0 to 2 calls (3%; P � .0001).
However, relapse rates among those who quit at 8 months were also
higher among those with a higher intervention dose (17%, 11%, and
2%, respectively).

Subanalyses by length of follow-up. Exploratory analyses exam-
ined the impact of length of follow-up on smoking status among those
with follow-up duration of 3 to 4 years (n � 408 using intention to
treat), and 4 or more years (n � 194). For 3 to 4 years of follow-up,

there were significantly more continuous smokers in SH (71% v
60%). There were also fewer patients who relapsed in SH (3.3% v
10.5%). There were also small differences between groups in terms of
being a delayed quitter at follow-up and a continuous quitter (SH v
PC, 18% v 20%; 7.3% v 9.9%, respectively). The final multivariate
model predicting LT smoking status in those with 3 to 4 years of
follow-up revealed nicotine replacement (NRT) use (P � .0013) and
education (P � .0001) as significant predictors, and a trend toward
significance in intervention condition (P � .0552).

Similar bivariate patterns were found in the group with 4� years
of follow-up, although there were no continuous quitters in the SH
group (SH v PC, 0% v 6.7%). For 4� years of follow-up, in the final
model only NRT use was significant (P � .002). Caution should be
used in interpreting these results due to the small sample size.

Subanalysis of relapse. A Cox proportional hazards model was
used to analyze relapse rates for the 52 participants who had quit
smoking at the 8-month follow-up; only age (higher for younger
participants) and depression at the 8-month time point were signifi-
cantly related to relapse. There was a significant relationship between
age and depression (older participants were less depressed), and thus

Table 3. Multivariable Model for Long-Term Smoking Cessation Outcome�

Independent Variable

Continuous Smoker v
Continuous
Smoke Free

Relapsed at Follow-
Up v Continuous

Smoke Free

Quit at Follow-
Up v Continuous

Smoke Free
Overall P for
SignificanceOR 95% CI OR 95% CI OR 95% CI

Intervention condition
Self-help 1.79 0.77 to 4.16 0.54 0.15 to 2.00 2.05 0.81 to 5.25 .0842
Peer counseling 1.0 1.0 1.0

Sex
Female 0.81 0.32 to 2.05 0.28 0.08 to 1.02 0.38 0.14 to 1.06 .0420
Male 1.0 1.0 1.0

Education, at follow-up .0009
� HS 3.72 0.98 to 14.06 0.86 0.15 to 5.12 0.55 0.12 to 2.49
Post HS 2.45 0.84 to 7.14 0.29 0.06 to 1.31 0.90 0.29 to 2.84
College 1.0

Used nicotine replacement therapy
No 3.68 1.26 to 10.75 0.94 0.23 to 3.88 1.07 0.34 to 3.39 .0049
Yes 1.0 1.0 1.0

Situational self-efficacy, 1 unit increment from mean of 8.59� 0.90 0.76 to 1.08 0.82 0.64 to 1.04 0.79 0.66 to 0.96 .0574
No. of cigarettes/day, 1 cigarette increment from mean of 14.4� 1.05 0.98 to 1.12 0.96 0.88 to 1.06 1.01 0.94 to 1.08 .0361
Stage of change at baseline

Precontemplation 0.59 0.15 to 2.30 0.13 0.02 to 1.11 0.23 0.05 to 1.10 .0478
Early contemplation 1.57 0.45 to 5.45 0.21 0.03 to 1.45 0.64 0.16 to 2.54
Contemplation 3.10 0.71 to 13.61 0.63 0.09 to 4.61 1.24 0.24 to 6.31
Preparation 1.0

Household income† .9327
Age at first smoking† .7840
Confident can quit smoking in 1 month† .4984
Age† .6132
Nicotine dependence† .9652
Race/ethnicity† .9720
Marital status, at follow-up† .1436
Cancer type† .5948
Cancer at follow-up† .7933
Length of time from baseline to long-term follow-up† .2280

Abbreviations: OR, odds ratio; HS, high school.
�Excluded short-term self-efficacy due to colinearity with situational self-efficacy.
†These variables are nonsignificant in the model-only presenting P.

Emmons et al

56 © 2008 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY



Table 4. Bivariate Polytomous Logistic Regression Models Predicting No. of Quit Attempts in Past 12 Months for Those Who Reported Smoking at
Long-Term Follow-Up (N � 392)

Independent Variable

No. of Attempts

Overall P for
Significance

None v 6 or More 1 or 2 v 6 or More 3, 4, or 5 v 6 or More

OR 95% CI OR 95% CI OR 95% CI

Intervention condition
Self-help 0.59 0.30 to 1.16 0.70 0.34 to 1.44 0.63 0.29 to 1.36 .4688
Peer counseling 1.0

Sex
Female 1.71 0.86 to 3.39 1.88 0.91 to 3.88 1.75 0.80 to 3.81 .3715
Male 1.0

Age, 1-year increment from mean of 30.5 years� 1.03 0.98 to 1.08 1.00 0.95 to 1.05 1.02 0.96 to 1.08 .4849
Nicotine dependence

Yes 2.16 1.10 to 4.24 1.95 0.95 to 3.97 1.53 0.71 to 3.30 .1315
No 1.0

Race/ethnicity
Nonwhite 0.93 0.35 to 2.46 0.31 0.09 to 1.07 0.84 0.27 to 2.63 .1669
White 1.0

Education at follow-up
� HS 1.54 0.56 to 4.25 1.36 0.46 to 4.01 1.53 0.49 to 4.76 .6334
Post HS 0.72 0.31 to 1.70 0.85 0.34 to 2.11 0.67 0.25 to 1.79
College 1.0

Marital status at follow-up
Single 0.85 0.41 to 1.75 1.26 0.59 to 2.71 1.02 0.44 to 2.37 .2727
Widow/divorce 4.02 1.14 to 14.14 3.72 1.01 to 13.77 3.65 0.94 to 14.16
Married 1.0

Cancer type
Bone/STS/Wilms’ 0.89 0.40 to 1.99 1.34 0.58 to 3.10 1.14 0.46 to 2.83 .5618
CNS 0.54 0.22 to 1.28 0.66 0.26 to 1.67 0.85 0.32 to 2.28
Leukemia/lymphoma 1.0

Treatment type, radiation
Yes 1.03 0.53 to 2.00 1.60 0.78 to 3.28 0.66 0.31 to 1.41 .0459
No

Use of nicotine replacement therapy
No 0.70 0.22 to 2.21 0.54 0.16 to 1.77 0.39 0.12 to 1.34 .3758
Yes 1.0

Cancer at follow-up
Yes 0.73 0.36 to 1.45 0.73 0.35 to 1.52 0.71 0.32 to 1.58 .8109
No 1.0

No. of cigarettes/day from mean of 14� 1.08 1.03 to 1.12 1.07 1.02 to 1.12 1.06 1.01 to 1.11 .0153
Confident can quit smoking in 1 month

Not at all/a little 3.85 1.52 to 9.75 2.44 0.93 to 6.40 5.26 1.46 to 19.04 .0261
Somewhat 1.62 0.60 to 4.38 1.38 0.50 to 3.85 4.00 1.06 to 15.14
Very/extremely 1.0

Confident can quit smoking in 6 months
Not at all/a little 3.97 1.65 to 9.52 1.90 0.75 to 4.82 1.22 0.45 to 3.27 .0022
Somewhat 1.71 0.78 to 3.76 1.64 0.73 to 3.67 0.86 0.36 to 2.07
Very/extremely 1.0

Short-term self-efficacy
Low 3.85 1.52 to 9.75 2.44 0.93 to 6.40 5.26 1.46 to 19.04 .0261
Medium 1.62 0.60 to 4.38 1.38 0.50 to 3.86 4.00 1.06 to 15.14
High 1.0

Stage of change at baseline
Precontemplation 7.36 2.31 to 23.43 1.31 0.37 to 4.65 0.75 0.19 to 2.98 � .0001
Early contemplation 2.14 0.94 to 4.86 1.24 0.54 to 2.87 0.42 0.16 to 1.12
Contemplation 2.46 0.92 to 6.61 1.36 0.49 to 3.76 0.79 0.26 to 2.34
Preparation 1.0

NOTE. Referent group being 6 or more attempts.
Abbreviations: OR, odds ratio; HS, high school; STS, soft tissue sarcoma.
�These variables are coded as continuous variables in the model, the referent value is the mean.
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only depression remained significantly related to relapse rates when
both variables were entered into the model.

DISCUSSION

This article assesses the long-term impact of PFH, the first large-scale
intervention targeting smoking cessation among childhood cancer
survivors. Although the length of follow-up varies, this study provides
an important opportunity to examine the experiences of smokers
several years out from a smoking cessation program. Cessation rates
continue to be significantly higher among participants in the PC
condition versus SH, although the differences are not large. There was
a trend toward higher continuous smoking rates among those in SH,
with these participants being almost twice as likely to be smoking at
every follow-up, compared with those in PC; PC participants had
more active engagement with smoking cessation throughout the
follow-up period.

Long-term cessation rates were lower among men, those who
were nicotine dependent, and those of lower educational levels, and
were higher among those who used NRT and who had higher self-
efficacy. These mediators are similar to those typically found in the
literature. In particular, it is important to note that use of NRT, which
was provided at no cost, increased LT outcomes. Increasing NRT use
among survivors would be consistent with Agency for Health Care
Policy and Research guidelines.31 Further, recent work has also found
that offering free NRT in the general population of smokers through a
tobacco quit line increases both quit line utilization and quit rates as
previously reported.32,33 Recent studies using ecological momentary
assessment have elucidated the role of fluctuating self-efficacy in the
onset of lapses.34 There is also some very recent work that is beginning
to look at the role of self-efficacy versus satisfaction with outcomes in
longer-term maintenance.35 Future work with survivors should ex-
plore the differential role of self-efficacy and satisfaction with out-
comes as key predictors of cessation.

Relapse rates, although higher in the PC group, were not signifi-
cantly different. It is unclear if additional support or continued coun-
seling would have been helpful to these smokers, or if relapse was an
effect of the withdrawal of support. The fact that both continued
cessation rates and relapse rates were higher among those receiving a

higher intervention dose suggests that greater understanding of the
characteristics of individuals who might benefit from a higher dose is
needed. Some individuals may benefit from self-directed ongoing
support, such as through a web site.

There are few studies that address long-term quit rates in ran-
domized control trials. Kadowaki et al36 reported 5-year cessation
rates of 10.9% among 251 Japanese men in a physician-delivered
smoking intervention. Cessation rates at 2.5 years among Veterans’
Affairs patients were 17.6% to 20.3%, with no between-group differ-
ences.37 Manfredi et al38 reported quit rates of 11% (no group differ-
ences) at 18 months in public health smoking clinics for women.
Overall, there are few examples in the literature of interventions that
have yielded long-term intervention effects.

In 2000, Ockene and colleagues39 reviewed the evidence on LT
maintenance for smoking cessation and recommended that the field
systematically move to longer follow-up assessments, with a mini-
mum of 2-year follow-ups. There has only been limited movement
in this direction. The recent Cochrane review of telephone coun-
seling interventions for smoking cessation reported that the longest
follow-up for any studies reviewed was 12 months;40 rarely do
follow-up periods extend beyond 1 year.41 This study took advantage
of an opportunity to collect LT outcomes, but the follow-up period
varied (see limitations below). Exploratory subgroup analyses by sim-
ilar follow-up periods confirmed the overall findings of higher rates of
continuous smoking in SH, and higher rates of both quitting and
relapse in the PC condition. Of note, in the analysis of those with 4�
years of follow-up data, there were no continuous quitters in the SH
group, versus almost 7% in the PC group. Overall, there was a higher
level of engagement with cessation among the PC group over the
follow-up periods examined. This is important, as younger smokers
are typically less likely to quit, and activating the cessation process as
early as possible is critical given survivors’ health vulnerabilities.

This study highlights the need to develop an effective infrastruc-
ture for delivery of smoking cessation services to childhood cancer
survivors. A recent study of clinics treating childhood cancer survivors
found that only 3% of programs follow national guidelines on treating
smoking in the health-care setting.42 Further, this study demonstrated
that the infrastructure for identifying survivors within treatment/LT

Table 5. Multivariable Model for Quit Attempts Outcome at Long-Term Follow-Up

Independent Variable

Continuous Smoker v
Continuous Quitter

Relapsed at
Follow-Up v

Continuous Quitter
Quit at Follow-Up v
Continuous Quitter

Overall P for
SignificanceOR 95% CI OR 95% CI OR 95% CI

Intervention condition
Self-help 0.60 0.29 to 1.22 0.69 0.33 to 1.43 0.67 0.31 to 1.48 .5644
Peer counseling 1.0

No. of cigarettes smoked/day from mean of 14 1.08 1.03 to 1.13 1.08 1.03 to 1.12 1.06 1.01 to 1.12 .0234
Stage of change at baseline

Precontemplation 7.36 2.28 to 23.77 1.32 0.37 to 4.72 0.76 0.19 to 3.03 � .0001
Early contemplation 2.11 0.91 to 4.93 1.21 0.52 to 2.86 0.42 0.16 to 1.11
Contemplation 1.91 0.69 to 5.31 1.06 0.37 to 3.02 0.63 0.20 to 1.93
Preparation 1.0

Abbreviation: OR, odds ratio.
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care programs is largely missing, and a more systematic approach to
patient tracking and follow-up is needed.

LT smoking outcomes and quit attempts were not associated
with subsequent cancer diagnosis, although recurrence was common
(32% reported a cancer or benign tumor at follow-up). Recurrence or
new diagnoses may offer a teachable moment for those who continue
to smoke, although it would be important not to place blame for
recurrence on continued smoking.43,44

Study limitations should be noted. First, the response rate to PFH
was impacted by difficulties in reaching potential participants in this
young and highly mobile population, although retention among those
enrolled was high (� 70%), particularly given the length of the
follow-up period. Intention-to-treat analyses assessed long-term out-
comes, conservatively assuming that those who did not respond were
smokers. Another limitation was the variable length of the long-term
follow-up interval. Although it would be have been ideal to have had a
standardized length of follow-up, accrual to CCSS was done on a
rolling basis, which meant differing lengths of time between the PFH
and CCSS follow-ups. Although not ideal, the follow-up approach
utilized represented efforts to be cost-efficient, and to take advantage
of long-term CCSS follow-up to assess smoking outcomes in PFH
participants. It is extremely difficult to maintain an intervention co-
hort over several years after intervention completion, and thus there
are few studies in the literature that evaluate LT outcomes. Thus, the
added benefit of this unique data may off-set this methodologic limi-
tation to some extent. Use of self-report cessation outcomes is also a
limitation in population-level studies such as PFH.45 However, the
PFH outcomes evaluation did use the bogus pipeline procedure, a
well-accepted strategy for increasing the accuracy of self-report.46

There are several important strengths to note. The study sample
was drawn from the largest and most comprehensively characterized
research cohort of childhood cancer survivors.17 The large sample of
smokers provided sufficient power to detect study outcomes. Data
were conservatively analyzed using intention to treat. This study also
highlights the importance of cohort studies in general, and the CCSS
Long-Term Follow-Up Study of cancer survivors in particular. There

are significant barriers to conducting long-term follow-up of behavior
change interventions. This study of LT outcomes in PFH was possible
only because we were able to embed it in the context of the CCSS data
collection effort, which was separately funded.

It is particularly important to activate smoking cessation efforts
among childhood cancer survivors as early as possible in order to
decrease the chances of the deleterious health effects of smoking.
These findings suggest that efforts should be made to increase smok-
ing cessation among survivors, and that providing brief interventions
lead to improved LT outcomes, which may improve health outcomes
of childhood cancer survivors overall. The impact of the PFH inter-
vention was significant but relatively small, although not atypical of
smoking cessation programs that target all smokers, including those
who are not interested in quitting. Further, it is important to consider
the population-level impact of such findings, which can be consider-
able in shifting distribution of disease.
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