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Objectives: Smoking cessation among patients with chronic medical illnesses substantially
decreases morbidity and mortality. Chronically ill veteran smokers may benefit from interventions
that assist them in harnessing social support from family and friends.
Methods: We proactively recruited veteran smokers who had cancer, cardiovascular disease,
or other chronic illnesses (diabetes, chronic obstructive pulmonary disease, hypertension)
and randomized them to either standard telephone counseling or family-supported telephone
counseling focused on increasing support for smoking cessation from family and friends.
Participants each received a letter from a Veterans Affairs physician encouraging them to quit
smoking, a self-help cessation kit, five telephone counseling sessions, and nicotine replacement
therapy, if not contraindicated. The main outcome was 7-day point prevalent abstinence at
5 months.
Results: We enrolled 471 participants with mean age of 59.2 (standard deviation [SD] = 7.9)
years. 53.0% were white, 8.5% were female, and 55.4% were married/living as married.
Overall, 42.9% had cardiovascular disease, 34.2% had cancer, and 22.9% had other chronic
illnesses. At baseline, participants were moderately dependent on cigarettes as measured by the
Heaviness of Smoking Index (mean = 2.8, SD = 1.6), expressed significant depressive symptoms
as measured by the Center for Epidemiological Studies Depression scale (54.8% . 10), and
reported high self-efficacy for quitting (mean = 5.7; SD = 1.5). At 5-months follow-up, we
found no differences in smoking cessation by arm: 19.8% in the family-supported intervention
and 22.0% in the standard arm. The following factors were associated with smoking cessation at
5 months: having cardiovascular disease or other diagnosis compared to cancer, lower nicotine
dependence, older age, and higher self-efficacy.
Conclusions: This comparative effectiveness trial among chronically ill veterans did not find
differences in smoking cessation by type of intervention. Future studies should expand upon
our findings and consider tailoring proactive telephone-based interventions based on age and
type of disease.
Keywords: smoking cessation, veterans, social support, counseling, proactive, family

Introduction
Smoking cessation among patients with chronic medical illnesses, such as coronary
heart disease, cancer, hypertension (HTN), chronic obstructive pulmonary disease
(COPD), and diabetes, can substantially decrease morbidity and mortality. For example,
patients who quit smoking after a cancer diagnosis decrease the number and severity
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of complications as well as risk for tumor progression and the
development of a second primary cancer.1 Among patients
with coronary heart disease, a meta-analysis found a 36%
reduction in mortality for those who quit smoking compared
with those who continued to smoke.2 Among patients who
have been smokers and who experience a cardiac event,
quitting reduces the risk of a recurrent event by 50%.3,4 In
the first year of smoking cessation, patients with COPD can
expect improvements in their forced expiratory volume as
well as cough and sputum production.5–7 These improvements
continue over time after cessation.8 Among diabetic patients,
the risk for all-cause mortality declines in proportion to the
length of time since smoking cessation.9 Smoking is hazardous
for hypertensive patients as well; it can significantly increase
the risk of secondary cardiovascular complications.10 When
a hypertensive patient stops smoking, these risks diminish
relatively quickly and continue to decrease as the length of
cessation increases.5 Moreover, smoking cessation also can
improve quality of life for patients with chronic medical
illnesses.1 Despite these benefits, many patients with chronic
medical illnesses continue to smoke.11
Telephone counseling is a cost-effective way to deliver
a standardized, high-quality smoking cessation intervention
to individuals who are geographically dispersed; it offers a
convenient, flexible, private way to receive repeated tailored
counseling contacts. 12 Effective telephone counseling
interventions are those based on a skills-training approach
derived from social learning theory and other cognitivebehavioral models of addiction.13 In addition to skills training,
intra- and extratreatment social support are essential elements
of effective cessation counseling.14 Other important elements
of effective telephone counseling include encouraging quit
attempts, conveying belief in the smoker’s ability to quit,
and having smokers practice requesting support from others.
As few as one or two brief calls can achieve benefits, and
effectiveness of telephone counseling increases with repeat
contacts.15 Three or more calls increases the odds of quitting
compared with minimal intervention (eg, self-help, brief
advice, pharmacotherapy only). Success has been achieved
with scheduling calls to coincide with the peak time of relapse
in a fixed schedule,16 and with a series of brief proactive
telephone counseling calls at times negotiated to suit the
caller.17 For veterans, the option of receiving smoking cessation
services over the telephone increases the use of behavioral
counseling and pharmacologic therapy because many patients
live hundreds of miles from Veterans Affairs Medical Centers
(VAMC).18 Thus, telephone counseling has the potential to
increase cessation among patients with chronic illness.
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Smoking behavior and quitting are strongly influenced
by the smoker’s social network. Perceptions of support for
quitting from spouse, family and friends are related to quit
attempts and cessation. Positive support, such as expressing
pleasure at the smoker’s efforts to quit, has been found to
predict cessation.19–21 The absence of negative support, such
as nagging or complaining about smoking, has also been
found to be related to quitting.22 Review of intervention
studies suggests that helping individual smokers understand
what type of support might be most helpful and teaching
smokers how to ask for that type of support from both family
and close friends are important elements of smoking cessation
interventions. 23 An essential next step is to conduct a
comparative effectiveness trial to test whether the addition of
a family-support component (to assist veterans in harnessing
social support from their family and close friends) to standard
telephone counseling improves smoking cessation among
chronically ill smokers, compared with standard telephone
counseling.

Methods
Study participants
A total of 471 patients were recruited from the VAMC in
Durham, North Carolina and followed up for 12 months. The
target sample size (n = 470) was designed to provide 80%
power to detect a 14% difference in 7-day point prevalence
cessation rates at 5 months post randomization between
arms (30% standard counseling vs 44% family-supported
intervention). To be eligible for this study, patients met all
these criteria: enrolled in Durham VAMC and receiving
treatment for chronic illnesses (ie, cancer, cardiovascular
disease, HTN, diabetes, COPD), currently smoking and
planning to quit smoking in the next 30 days, and ability to
identify a support person (defined as a relative or a friend
that the subject felt would support them the most if they
decided to quit smoking). Patients who meet any one of
these exclusion criteria were excluded: active diagnosis of
psychosis documented in the medical record, no access to a
telephone, refusal to provide informed consent, and severely
impaired hearing or speech that would make them unable to
respond to telephone counseling.

Procedures
Patients treated for chronic diseases including cancer,
cardiovascular disease, diabetes, COPD, and HTN were
identified from Durham VAMC computerized medical
records. We screened medical records for smoking, and
mailed smokers an introductory letter from the Chief of
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Cardiology, Chief of Oncology, or a primary care physician
(the Principal Investigator (PI)) informing them of the study
and encouraging smoking cessation. The letter included a
toll free number patients could call to opt out of the study.
Those who did not opt out were called to obtain informed
consent and assess eligibility. Eligibility criteria included
smoking at least seven cigarettes in the previous 7 days,

wanting to quit in the next 30 days, and the ability to identify
a support person.
All participants completed baseline surveys which
collected demographics, smoking history and characteristics
(eg, nicotine dependence), and key psychosocial variables
(eg, social support). We conducted recruitment from February
2008 to February 2010. Figure 1 displays study recruitment

Enrollment
Assessed for eligibility (n = 7454)
Excluded (n = 6983)
• Did not meet inclusion criteria
(n = 5789)
• Declined to participate (n = 762)
• Unable to contact (n = 229)
• Not contacted (n = 203)
Randomized (n = 471)

Allocation
Allocated to family-supported telephone
counseling (n = 235)

Allocated to standard telephone counseling
(n = 236)

5 month follow-up
Included in analysis: (n = 236)
• Complete: (n = 185)
• Partially complete (n = 15)
Partially complete: (n =10)
Sent mail-in: (n = 5)
• Not completed: (n = 36)
Lost to follow-up: (n = 22)
Withdrew from study: (n = 8)a,b
Removed from study: (n = 2)a,b
Deceased: (n=4)a,b

Included in analysis: (n = 235)
• Complete: (n = 195)
• Partially complete (n = 10)
Partially complete: (n = 6)
Sent mail-in: (n = 4)
• Not completed: (n = 30)
Lost to follow-up: (n = 20)
Withdrew from study: (n = 6)a,b
Removed from study: (n = 1)a,b
Deceased: (n = 3)a,b,c

12 month follow-up
Included in analysis: (n = 236)
• Complete: (n = 169)
• Partially complete (n = 16)
Partially complete: (n = 8)
Sent mail-in: (n = 8)
• Not completed: (n = 51)
Lost to follow-up: (n = 27)
Withdrew from study: (n = 9)a
Removed from study: (n = 2)a
Deceased: (n = 13)a,c

Included in analysis: (n = 235)
• Complete: (n = 184)
• Partially complete (n = 13)
Partially complete: (n = 8)
Sent mail-in: (n = 5)
• Not completed: (n = 38)
Lost to follow-up: (n = 19)
Withdrew from study: (n = 10)a
Removed from study: (n = 2)a
Deceased: (n = 7)a,c

Figure 1 Study recruitment.
Notes: aCumulative number of participants; bincludes participants who terminated study procedures during the intervention window or first follow-up window; cdeceased
participants are removed from analyses at the follow-up assessments.
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in detail. The Durham VAMC Institutional Review Board
approved the study.
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Randomization
Smokers who enrolled in the study were randomly assigned
to receive either standard telephone counseling or familysupport focused telephone counseling that would assist the
veterans to harness social support from their family and
close friends. We used blocked randomization, stratified
by sex and disease type (cancer, cardiovascular disease,
and other). Participants randomized to the standard
telephone counseling control arm received a letter from
a VA physician encouraging smoking cessation, nicotine
replacement therapy (NRT), if not contraindicated,
a self-help cessation kit, and five telephone-counseling
calls. Participants randomized to the family-supported
intervention arm received all components of the standard
telephone-counseling arm plus an enhanced familysupported intervention that included a support skills booklet
and additional telephone counseling content focusing on
social support skills.
The main distinction between the two arms of this
comparative effectiveness study was the family-supported
intervention that aimed to help increase positive interactions
between the participant and their designated support person,
to facilitate smoking cessation. Specifically, the familysupported intervention was designed to assist the patient to
(1) identify how people in their social environment influenced
their desire and ability to quit smoking; (2) learn how to enlist
and harness social support to reduce distress and facilitate
progress towards cessation; and (3) plan for problem-focused
steps associated with successful cessation.

Intervention description
We conducted the intervention from February 2008 to
June 2010. All participants received up to five telephone
counseling sessions designed to enhance motivation and
develop skills needed to quit smoking. The counseling
protocol was informed by Motivational Interviewing
techniques, the Transtheoretical Model, and Social Cognitive
Theory.24–26 Counseling sessions were scheduled every 3 to
4 weeks and were approximately 20 minutes in length. Each
session followed a standard cognitive-behavioral therapy
format including checking in at the beginning of the session,
reviewing the agenda and getting patient input, and goal
setting. At the end of each session, participants worked with
the counselor to review progress towards goals and to set
new goals to work for the next session.
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Each counseling session included standard content related
to smoking cessation (eg, getting ready for your quit date,
how to handle slips) tailored to each participants’ needs.
Participants randomized to family support-based intervention
also received an 8-page disease-specific family support
booklet describing activities focused on (1) identifying and
enlisting positive support for quitting, (2) identifying and
minimizing negative support for quitting, and (3) plans
for enlisting support for potential smoking cessation slips.
During each session, counselors focused on one activity. At
the end of each session, participants worked with counselors
to review progress towards goals and to set new work goals
for the next session. Participants in the family-supported
counseling group were encouraged to set at least one
additional support-related goal, in addition to other goals.
All participants also received a quit kit that included a
letter congratulating the participant for his/her decision to try
to quit smoking, a guide to the telephone counseling sessions,
the American Lung Association’s “Freedom From Smoking”
booklet,27 a list of disease-specific resources, and an envelope
filled with items (such as straws, sugar-free candy, and rubber
bands) they could use to occupy their hands when they felt
the urge to pick up a cigarette.
At the first telephone counseling session (in both standard
and family-support arms), counselors discussed types
and side effects of each type of NRT available. For interested
participants, counselors tailored the NRT amount and delivery
type based on number of cigarettes smoked per day, using
an established protocol.28 The PI for the study wrote NRT
prescriptions, and NRT was provided by the Durham VAMC
pharmacy. Patients who reported contraindications at baseline
(ie, high blood pressure not controlled by medication or taking
prescription medication for depression) had to obtain VA
physician authorization prior to receiving NRT.

Intervention integrity
We developed written counseling protocols for both treatment
conditions. Masters-level counselors attended 30-hour
trainings that included didactic instruction, discussion of
smoking cessation strategies, and role playing counseling
sessions. Counseling sessions were audio recorded. The
investigators listened to the first 10 sessions for each of
the counselors, and provided individual feedback to the
counselors; for the remaining sessions, investigators listened
to a 15% sample of the audio recordings, and again provided
individual feedback to counselors. Throughout the study,
investigators met with counselors on a weekly basis to discuss
cases and practice skills.
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Outcome measures
The primary outcome measure was self-reported 7-day point
prevalent cessation at 5 months post randomization. At the
5-month follow-up surveys, patients were asked whether they
have smoked a cigarette or taken even a puff, in the preceding
7 days. Postcards were mailed to subjects not completing telephone surveys to ask about smoking status. Nonrespondents
to follow-up interviews and postcards, excluding deaths, were
treated as smokers in analyses. Secondary outcomes included
7-day point prevalent smoking cessation at 12 months post
randomization.
Although our main outcome measure was self-reported
abstinence, we attempted to verify self-reported abstinence by
mailing saliva-sampling kits to test for cotinine (a biomarker
of nicotine) to those participants who reported not smoking.
We asked participants to inform us if they were using NRT
at the time that they provided saliva samples. Return rates
(via mail) for saliva samples were low (50.5%) at both the
5- and 12-month follow-up surveys.

Other measures used in main analysis
Demographics
Race was dichotomized as white and other. Age, sex, marital
status, highest level of education, and current employment
status were also recorded.
Disease classification
Primary patient diagnosis was categorized as heart disease,
cancer or other (ie, HTN, COPD, diabetes). If a patient had
more than one disease, priority ranking was cancer, then
heart disease, and then other conditions.
Smoking history
Serious quit attempts since disease diagnosis were
categorized as at least one or none. Nicotine dependence
was assessed using the Heaviness of Smoking Index, a two
item measure of number of cigarettes smoked per day, and
time to first cigarette (range: 0–6).29 During baseline surveys,
patients were asked to identify one relative or friend they felt
would be most supportive of their decision to quit smoking.
Patients were asked to classify the smoking status of the
named support person according to the following categories:
(1) currently smokes, trying to quit; (2) smokes, not planning
to quit; (3) ex-smoker; and (4) never smoked. Support person
smoking status was dichotomized as current smoker versus
not currently smoking. Frequency of communication with
the named support person was categorized as daily, weekly,
monthly, live with support person, and other, and then
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dichotomized as lives with/has daily contact with support
person versus does not live with/no daily contact with support
person.
Depression
Depression symptoms were measured using the 10-item
Center for Epidemiological Studies Depression scale,
which is a general measure of depressive symptoms that has
been used extensively in epidemiologic studies.30 A score
of 10 or higher indicated clinically significant depressive
symptoms.
Self-rated health
Patients were asked to rate their current health as excellent,
very good, good, fair, or poor, and this was dichotomized as
fair/poor and excellent/very good/good.
Support for quitting
We measured expected smoking-related support at baseline
via the Partner Interaction Questionnaire (PIQ).22 The PIQ
is a validated measure of positive and negative support with
sound psychometric properties (positive support Cronbach’s
alpha (α) = 0.89; negative support α = 0.82).22 The PIQ lists
10 positive behaviors (eg, “compliment you on not smoking”)
and 10 negative behaviors (eg, “refuse to clean up your
cigarette butts”) that smokers may experience when trying
to quit. For each item, patients were asked to rate how often
they would expect the named support person to exhibit each
behavior on a scale from 0 = almost never to 4 = very often.
Following previous research with the PIQ,31,32 we used the
ratio of positive to negative support.22
Worry
Patients were asked how concerned they were about cigarette smoking making their disease worse. The response
set was not at all, a little, somewhat, and a lot, and this was
dichotomized as a lot or not at all/a little/somewhat.
Desire to quit
Patients were asked to rate how much they wanted to quit
smoking in the next 6 months on a 7-point scale where
1 meant not at all and 7 meant very much.
Self-efficacy for quitting
Patients were asked to rate their confidence in quitting
smoking completely in the next 6 months on a scale from
1 meaning not at all confident to 7 meaning completely
confident.
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Statistical analysis
Differences between intervention arms in baseline variables
were tested by Pearson chi-squared statistics, t-tests,
and Wilcoxon rank-sum statistics, depending upon the
distribution of the data. The primary analysis compared
cessation rates at 5 months post randomization between
intervention arms, using a multivariable logistic regression
model based on intention-to-treat principles. The model
included intervention arm and the stratification variables
(disease type, sex) used in randomization. We conducted
a sensitivity analysis including baseline variables that
differed between randomization arms. The difference in
cessation rates at 12 months post randomization (secondary
outcome) was analyzed using a similar approach. Formal
tests of potential subgroup effects of baseline variables at
5 and 12 months were conducted using logistic regression
models that included intervention arm, the subgroup variable
of interest, and an intervention arm by subgroup interaction
term. Potential associations between baseline variables and
the 5-month cessation outcome were individually examined
in a series of logistic regression models that included the
baseline variable and intervention arm. To adjust for potential
confounding, those variables with a moderate association
with the 5-month outcome (P-value ,0.20) were then
included in a multivariable logistic regression model that
also included intervention arm and the stratification variables
used in randomization. The same multivariable model was
fit for both the 5- and 12-month cessation outcomes. The
linearity in the logit assumption for continuous variables in
models was assessed using the Box–Tidwell method.33 The
c-statistic was used to summarize model discrimination.
Analyses were conducted using SAS 9.2 (SAS Institute,
Cary, NC).

Results
Study response and participant
characteristics
Of the 7454 patients assessed for eligibility, 5789 did not
meet inclusion criteria, 229 were unable to be contacted, 762
declined to participate, and 203 were not contacted because
we had reached our target sample size (see Figure 1). Thirtyeight percent of contacted, eligible patients were randomized
into the study (n = 471). Overall, intervention participation
was excellent and comparable in both arms. Follow-up
rates were 86.0% and 81.1% at 5 months and 12 months,
respectively. Loss to follow up was similar in both arms.
For the 5-month follow up, we examined whether there were
differential dropout rates and found nonmarried subjects were
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less likely (P = 0.05) to complete the follow-up interview
compared with married subjects.
The overall mean age of participants was 59.2 years
(SD = 7.9); 91.5% were male; and 67.7% had attained some
college education or more. With regards to race, 53.0% were
white and 47.0% were in the “other” race category. Of the
221 subjects classified as nonwhite/other, 89.1% were African
American (41.9% of total), 8.6% were Native American,
and 2.2% were of other race. Nearly half of the subjects
(46.9%) named a spouse or significant other as their support
person. Participants were moderately dependent on cigarettes
(Heaviness of Smoking Index mean = 2.8, SD = 1.6). Overall,
42.9% of participants had heart disease, 34.2% had cancer,
and 22.9% had other chronic diseases. The majority of
participants (59.3%) rated their overall health as fair or poor.
Overall, 54.8% expressed significant depressive symptoms
as measured by the Center for Epidemiological Studies
Depression scale, and 53.8% reported they worried a lot about
the impact of their smoking on their disease. Participants
reported high self-efficacy for smoking cessation (mean = 5.7;
SD = 1.5). More participants in the family-support arm were
married or living as married compared with the standard
telephone counseling arm (P , 0.05) (Table 1).

Comparative effectiveness
Results of primary and secondary analyses indicated no
significant differences in smoking cessation rates between
standard and family-supported interventions at the 5- and
12-month follow-up interviews (Table 2). Rates of smoking
cessation were high across both arms. Smoking cessation
rates were 19.8% versus 22.0% at 5 months, and 22.4%
versus 22.4% at 12 months, for the family support and
standard telephone counseling arms, respectively. Similar
results were found in the sensitivity analyses that adjusted
for marital status, which was the baseline variable that was
different between randomization arms.

Counseling calls and smoking cessation
The mean number of telephone sessions completed was 3.5
(SD = 1.8) and half of the participants completed all five
counseling calls. Counseling completion rates were similar
between the randomization arms (Table 3).We examined
the association between intervention “dose” (number of
telephone counseling sessions completed) and cessation at
5 months. Cessation rates were higher (30.3%) for those
completing five calls compared with participants completing
no calls (12.5%), and those completing one to four calls
(10.7%). At 12 months, cessation rates remained higher
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Table 1 Baseline characteristics of chronically ill smokers randomized to standard telephone counseling versus family-supported
telephone counseling

Age, mean (SD)
Sexa
Male
Female
Race
White
Other
Married/living as married
Yes
No
Education
Less than high school graduate
High school graduate
Trade school or some college
College graduate
Employment status
Full time
Part time
Not employed
Disease classificationb
Cancer
Cardiovascular
Otherb
CESD score $ 10
Yes
No
Self-rated heath
Fair/Poor
Excellent/very good/good
Worry smoking will make disease worse
A lot
,A lot
HSI, mean (SD)
Desire to quit smoking
Value of 7
,7
Global self-efficacy for quitting, mean (SD)
At least one serious quit attempt since disease
diagnosis
Yes
No
Live with a smoker
Yes
No
Support person is a spouse or significant other
Yes
No
Support person is a current smoker
Yes
No

Overall
N = 471
n (%)

Family-supported
telephone
counseling N = 235
n (%)

Standard telephone
counseling N = 236
n (%)

P-valuec

59.2 (7.9)

59.1 (8.0)

59.2 (7.7)

0.90
0.74

431 (91.5)
40 (8.5)

214 (91.1)
21 (8.9)

217 (91.9)
19 (8.1)

249 (53.0)
221 (47.0)

129 (54.9)
106 (45.1)

120 (51.1)
115 (48.9)

261 (55.4)
210 (44.6)

143 (60.9)
92 (39.1)

118 (50.0)
118 (50.0)

57 (12.1)
95 (20.2)
255 (54.3)
63 (13.4)

31 (13.2)
47 (20.0)
120 (51.1)
37 (15.7)

26 (11.1)
48 (20.4)
135 (57.4)
26 (11.1)

38 (8.1)
59 (12.6)
373 (79.4)

14 (6.0)
35 (14.9)
186 (79.1)

24 (10.2)
24 (10.2)
187 (79.6)

161 (34.2)
202 (42.9)
108 (22.9)

78 (33.2)
102 (43.4)
55 (23.4)

83 (35.2)
100 (42.4)
53 (22.5)

258 (54.8)
213 (45.2)

125 (53.2)
110 (46.8)

133 (56.4)
103 (43.6)

278 (59.3)
191 (40.7)

137 (58.8)
96 (41.2)

141 (59.7)
95 (40.3)

253 (53.8)
217 (46.2)
2.8 (1.6)

127 (54.0)
108 (46.0)
2.8 (1.7)

126 (53.6)
109 (46.4)
2.8 (1.6)

388 (82.4)
83 (17.6)
5.7 (1.5)

194 (82.6)
41 (17.4)
5.8 (1.6)

194 (82.2)
42 (17.8)
5.7 (1.5)

342 (75.0)
114 (25.0)

169 (74.4)
58 (25.6)

173 (75.5)
56 (24.5)

164 (34.8)
307 (65.2)

89 (37.9)
146 (62.1)

75 (31.8)
161 (68.2)

221 (46.9)
250 (53.1)

119 (50.6)
116 (49.4)

102 (43.2)
134 (56.8)

130 (27.8)
338 (72.2)

55 (23.7)
177 (76.3)

75 (31.8)
161 (68.2)

0.46

0.02

0.36

0.10

0.91

0.52

0.85

1.00

0.89
1.00

0.86
0.83

0.18

0.12

0.06

(Continued)
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Table 1 (Continued)
Overall
N = 471
n (%)

Family-supported
telephone
counseling N = 235 n (%)

Standard telephone
counseling N = 236
n (%)

Comparative Effectiveness Research downloaded from https://www.dovepress.com/ by 54.91.121.255 on 23-Apr-2019
For personal use only.

Lives with or has daily contact with
support person

P-value

0.90

Yes
No
PIQ ratio, median (1st quartile, 3rd quartile)

399 (84.7)
72 (15.3)
1.2 (1.0, 1.7)

200 (85.1)
35 (14.9)
1.2 (1.1, 1.7)

199 (84.3)
37 (15.7)
1.2 (1.0, 1.7)

0.82

Notes: aOne female subject was randomized to the male strata due to incorrect documentation of sex in the medical record; bdisease type: Other refers to diabetes, HTN
or COPD. Disease stratification variable differs slightly from actual disease due to re-classification post randomization. cCharacteristics missing at baseline were analyzed
using case-wise deletion.
Abbreviations: CESD, Center for Epidemiological Studies Depression scale; HSI, Heaviness of Smoking index; HTN, hypertension; COPD, chronic obstructive pulmonary
disease; PIQ, Partner Interaction Questionnaire.

(28.9%) for those completing five calls compared with
participants completing no calls (6.5%), and those completing
one to four calls (17.9%).

Request of nicotine replacement therapy
and smoking cessation
We examined requests for NRT by study arm and found
no difference (74.9% in the family-supported arm and
78.8% in the standard counseling arm). Those participants
who requested NRT had similar smoking cessation rates at
5 months compared with those not requesting NRT (21.8% vs
17.9%, respectively).

Subgroup analyses and association
of baseline factors with smoking
cessation
Examination of subgroup effects of baseline variables at
5 and 12 months found no differential cessation rates among
baseline subgroups. The following baseline factors were
associated with smoking cessation at the 5-month follow up:
older age, cardiovascular disease or other diagnosis (HTN,
COPD, and diabetes) compared to cancer, lower nicotine
dependence, and higher self-efficacy for quitting (Table 4).

The following factors were associated with smoking
cessation at the 12-month follow up: older age, and lower
nicotine dependence. The c-statistics for the 5- and 12-month
follow-up models were 0.74 and 0.68, respectively.

Discussion
This is the first comparative effectiveness trial comparing
a family-supported smoking cessation intervention with a
standard telephone counseling intervention for chronically
ill veteran smokers. Although we did not find differences in
smoking cessation by study arm, overall cessation rate in both
arms (.20%) were high compared with rates achieved in most
self-directed interventions utilizing proactive recruitment,34
and were similar to results from a recently published trial
utilizing a national telephone “quitline” in England.35
We expected a larger differential effect in the familysupported intervention compared with standard telephone
counseling but we recognize that the support intervention
may not have been strong enough. The support component
of our intervention focused on helping smokers elicit helpful
support, and developing skills for asking for more positive
or less negative support. It is possible that the support
received from the support person may not have been intense

Table 2 Comparative effectiveness of standard counseling intervention versus family-supported intervention with family support at
5-months and 12-months follow-up surveys
Overall:
N = 471
n (%)
Smoking status at 5 months
Abstinent
97 (20.9)
Smokera
367 (79.1)
Smoking status at 12 months
Abstinent
101 (22.4)
Smokera
350 (77.6)

Family-supported
telephone counseling N = 235
n (%)

Standard telephone
counseling N = 236
n (%)

Odds ratiob
(95% confidence interval)

46 (19.8)
186 (80.2)

51 (22.0)
181 (78.0)

0.87 (0.55, 1.36)
1.00

51 (22.4)
177 (77.6)

50 (22.4)
173 (77.6)

1.00 (0.64, 1.56)
1.00

Notes: aSurviving subjects with missing data either at the 5-month assessment (n = 59) or at the 12-month assessment (n = 69) are considered to be smokers at the
respective assessment. Deceased subjects, n = 7 at the 5-month assessment and n = 20 at the 12-month assessment, are removed from the respective analysis; bodds ratios
from multivariable logistic regression models adjusting for stratification variables of disease type and sex.

52

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

Dovepress

Comparative Effectiveness Research 2012:2

Dovepress

Family-supported smoking cessation trial

Comparative Effectiveness Research downloaded from https://www.dovepress.com/ by 54.91.121.255 on 23-Apr-2019
For personal use only.

Table 3 Intervention components with telephone counseling and nicotine replacement therapy uptake
Standard intervention components

Family-supported intervention components

 Letter from physician advising participants to quit smoking
 “Freedom from Smoking” self-help materials
 Nicotine replacement therapy
78.8% requested medication
 Five sessions of standard telephone counseling

 Letter from physician advising participants to quit smoking
 “Freedom from Smoking” self-help materials
 Nicotine replacement therapy
74.9% requested medication
 Five sessions of family-supported telephone counseling included all aspects
of standard counseling plus:

Session 1
 Explore motivation to quit.
 Review stage appropriate information in Freedom
from Smoking self-help guide.
 Set quit date if appropriate.
 Discuss NRT options for those setting a quit date.
Completion rate: 90.7%
Session 2
 Discuss ways to manage cravings and difficult situations.
Completion rate: 82.2%

Session 3
 Discuss how to handle slips.
Completion rate: 71.2%
Session 4
 Discuss rewards.
Completion rate: 62.7%
Session 5
 Discuss ways that positive thinking can help with quitting
or staying quit.
 Develop a postcounseling action plan.
Completion rate: 51.3%

enough to influence quitting, over and above that of the
telephone counseling.36 One way to increase the intensity
of the support intervention is to intervene with the support
person directly. Studies that have intervened directly with
the support person have yielded mixed results.19,37–39 It is also
possible that the smokers received adequate support from
the intervention and did not require more from their support
person. As others have found, support from the counselor
may have adequately met the smokers’ needs.40 Similar to
other support-based interventions studies, we were unable to
isolate the effects of the support components from the effect
of the total intervention.40 Because the ability of a smoker
to quit is clearly influenced by their social network, more
research is needed to determine the optimal methods to assist
smokers in harnessing this potential powerful element to
aid the quitting process. Future research would benefit from
research designs that would allow for the isolation of the
effects of the support-based components of interventions.
Consistent with what others have found with telephone
counseling,18 participants in both arms who completed all five
calls were more likely to quit smoking than those completing
Comparative Effectiveness Research 2012:2

 Review support skills materials and encourage patient to share support
skills materials.
 Role play on asking someone to help with quitting.
Completion rate: 88.1%

 Discuss the positive support.
 Rehearse how to get positive support-write down statements that feel
positive to patient.
Completion rate: 80.4%
 Focus on how to respond to and decrease negative support.
Completion rate: 71.9%
 Focus on relapse prevention and how the support person can be helpful
if the patient relapses.
Completion rate: 60.4%
 Review support skills discussed in previous counseling sessions.
 Postcounseling action plan includes one goal related to support.
Completion rate: 50.2%

no calls (OR = 3.0). The majority of participants requested
NRT (76.9%) and those who requested NRT had similar
rates of smoking cessation compared with those who did not
request NRT. Our results show that chronically ill veterans
who were more dependent on nicotine were less likely to quit
than those who were less dependent. These results are consistent with other cessation studies that have identified nicotine
dependence as a strong predictor of continued smoking.29,41–45
Future interventions with chronically ill veterans may benefit
from possible adjuncts that could be incorporated into a more
intensive intervention including additional counseling sessions, in-person counseling, group counseling, non-nicotine
pharmacological treatment, and scheduled gradual reduction
of cigarettes smoked per day.
Other studies have found the age of the smoker to be an
important predictor of smoking cessation in proactive telephone counseling interventions. In our study, the mean age
was 59 years, and older age was associated with smoking
cessation. In prior studies, older age defined as .50 years46,47
and .55 years,48 was associated with higher quit rates than
younger smokers. Older smokers may be more responsive
submit your manuscript | www.dovepress.com
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Table 4 Results from multivariable logistic regression models examining the effect of baseline patient and clinical characteristics on
5- and 12-month follow up smoking cessation ratesa
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5-month follow up

Family-supported
telephone counseling arm
Age
Male sex
White race
Disease type
Cancer
Cardiovascular
Otherc
CESD score $ 10
HSI
Global self-efficacy for quitting

Adjusted odds ratio
(95% confidence interval)

P-value

Adjusted odds ratio
(95% confidence interval)

P-value

0.79 (0.49, 1.27)

0.33

0.99 (0.62, 1.58)

0.96

1.04 (1.01, 1.08)
1.23 (0.46, 3.29)
0.78 (0.47, 1.31)

0.03
0.68
0.35
0.03b

1.05 (1.02, 1.09)
1.66 (0.59, 4.67)
0.80 (0.48, 1.32)

0.002
0.33
0.38
0.08b

1.00
1.98 (1.11, 3.51)
2.24 (1.11, 4.51)
0.66 (0.41, 1.08)
0.78 (0.66, 0.91)
1.59 (1.27, 1.98)

0.02
0.02
0.10
0.002
,0.001

1.00
1.45 (0.83, 2.52)
2.13 (1.09, 4.16)
0.90 (0.56, 1.45)
0.75 (0.64, 0.88)
1.15 (0.97, 1.37)

0.66
,0.001
0.11

Notes: aVariables considered, but not meeting model selection criteria included: married, education, employment status, living with a smoker, desire to quit, PIQ ratio, and
having at least one serious quit attempt since disease diagnosis. There were 9 and 22 participants in the 5- and 12-month models, respectively, that were not included due to
missing data (either missing outcome data due to death or missing on a factor included in the model); bWald chi-square, degrees of freedom = 2, assessing overall association
of disease type with smoking cessation; cother disease includes diabetes, HTN, and COPD.
Abbreviations: CESD, Center for Epidemiological Studies Depression scale; HSI, Heaviness of Smoking index; PIQ, Partner Interaction Questionnaire; HTN, hypertension;
COPD, chronic obstructive pulmonary disease.

to telephone counseling because they may have elevated
concerns about the effects of smoking on their health as
they age, and have more frequent medical visits which offer
opportunities for smoking cessation prompts.46
We also found self-efficacy was significantly associated
with abstinence at 5 months, which is consistent with
previous findings identifying self-efficacy as a strong
predictor of abstinence and relapse.49,50 Recent research has
suggested that self-efficacy may be both a causal factor in
quitting, as suggested by Social Learning Theory,51 as well
as a reflection of recent behavior change.52 This sample of
chronically ill veterans were experienced smokers with the
majority (75.0%) reporting at least one previous quit attempt
since their disease diagnosis. These findings suggest that a
stepped-care approach may be effective; as such, smokers
with low self-efficacy at the beginning of a quit attempt
would receive more intensive intervention than those with
high self-efficacy.
We found lower cessation rates for patients with cancer
compared with patients with heart disease or other chronic
conditions. Whereas patients with heart disease and other
chronic illnesses may be receiving advice from their provider
that quitting smoking is the most important step they can
take to improve their health, patients with cancer may not
receive this message.53 Patients with cancer may have had
more comorbidities. Additionally, the cancer experience may
serve as a significant life stressor that may undermine efforts
to quit smoking. In a previous smoking cessation intervention
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for patients with head and neck cancer, a stepped-care
approach was recommended that addressed the 30%–40%
of patients who were unable to quit immediately after their
diagnosis.54 This stepped care approach might include additional pharmacotherapy, along with advice to stop smoking
delivered repeatedly by the Primary care physician and
members of the cancer treatment team.
There are some limitations to consider in evaluating this
study. First, we conducted this trial among veterans with
chronic physical illness at one site and our findings may not
generalize to other populations of smokers. Second, although
we found high participation rates with telephone counseling,
we were unable to determine the reasons behind subjects not
completing their telephone sessions. Third, we were unable
to measure the additional burden of mental health comorbidities in this population. Depression, posttraumatic stress, and
other mental health issues have been significantly associated
with smoking rates and chronic illness. Finally, although we
attempted biochemical confirmation of smoking abstinence
for all self-reported quitters, return rates for saliva kits were
less than optimal in both arms.
An additional limitation of this research is that we measured expected positive and negative support at baseline
rather than actual support at baseline. Thus, we are unable to
determine whether there was no added benefit from the family
supported intervention because it failed to produce more
support, or because increased support was produced but
did not produce increased quitting. Generally, high posi-
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tive support is considered optimal for quitting, while high
negative support has been identified as a barrier to quitting.22
At baseline, this sample of chronically ill veterans expected
that their designated support person would provide relatively
high levels of both positive and negative support for quitting.
The majority of participants in the sample were experienced
quitters, with 75% having made at least one attempt since
diagnosis. Thus, expectations for both positive and negative
support were likely influenced by experiences during
previous quit attempts.

Conclusion
Proactive telephone counseling for chronically ill veterans
is feasible. However, telephone counseling focusing on
family support was no more effective for smoking cessation
than standard telephone counseling. Future studies should
expand upon our findings and consider tailoring proactive
telephone-based interventions based on age and type of
disease.

Acknowledgments
This material is based upon work supported by the Department
of Veterans Affairs, Veterans Health Administration, Office
of Research and Development, and Health Services Research
and Development. IIR-05-202.
The authors would like to thank the patients who gave
their time for this study. We also appreciate the dedicated
efforts of the study staff who conducted the research: Priscilla
Webster-Williams, Laurie Marbrey, Mike Hill, Brigid Lynn,
and Karen Juntilla.

Disclaimer
The views expressed in this manuscript are those of the
authors and do not necessarily reflect the position or policy
of the Department of Veterans Affairs or the United States
government.

Disclosure
SCG serves as a consultant to Gilead Sciences and Watermark
Research Partners. Although these relationships are not
perceived to represent a conflict with the present work, it is
included in the spirit of full disclosure. Presented in part at
the Society of General Internal Medicine Annual Meeting,
Phoenix AZ May 2011.

References

1. 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.

Comparative Effectiveness Research 2012:2

Family-supported smoking cessation trial
2. Critchley J, Capewell S. Smoking cessation for the secondary prevention
of coronary heart disease. Cochrane Database Syst Rev. 2004;1:
CD003041.
3. Rea TD, Heckbert SR, Kaplan RC, Smith NL, Lemaitre RN, Psaty BM.
Smoking status and risk for recurrent coronary events after myocardial
infarction. Ann Intern Med. 2002;137(6):494–500.
4. Sato I, Nishida M, Okita K, et al. Beneficial effect of stopping smoking
on future cardiac events in male smokers with previous myocardial
infarction. Jpn Circ J. 1992;56(3):217–222.
5. US Department of Health and Human Services. The Health Benefits
of Smoking Cessation: A Report of the Surgeon General. In: DHHS
Publication No (CDC) 90-8416, ed. Washington, DC: United States
Public Health Service. Office on Smoking and Health; 1990.
6. Anthonisen NR, Connett JE, Kiley JP, et al. Effects of smoking
intervention and the use of an inhaled anticholinergic bronchodilator
on the rate of decline of FEV1. The Lung Health Study. JAMA. 1994;
272(19):1497–1505.
7. Kanner RE, Connett JE, Williams DE, Buist AS. Effects of randomized
assignment to a smoking cessation intervention and changes in
smoking habits on respiratory symptoms in smokers with early chronic
obstructive pulmonary disease: the Lung Health Study. Am J Med.
1999;106(4):410–416.
8. Au DH, Bryson CL, Chien JW, et al. The effects of smoking cessation
on the risk of chronic obstructive pulmonary disease exacerbations.
J Gen Intern Med. 2009;24(4):457–463.
9. Chaturvedi N, Stevens L, Fuller JH. Which features of smoking
determine mortality risk in former cigarette smokers with diabetes?
The World Health Organization Multinational Study Group. Diabetes
Care.1997;20(8):1266–1272.
10. Regalado M, Yang S, Wesson DE. Cigarette smoking is associated
with augmented progression of renal insufficiency in severe essential
hypertension. Am J Kidney Dis. 2000;35(4):687–694.
11. Critchley JA, Capewell S. Mortality risk reduction associated with
smoking cessation in patients with coronary heart disease: a systematic
review. JAMA. 2003;290(1):86–97.
12. Rigotti NA, Park ER, Regan S, et al. Efficacy of telephone counseling
for pregnant smokers: a randomized controlled trial. Obstet Gynecol.
2006;108(1):83–92.
13. Vidrine JI, Cofta-Woerpel L, Daza P, Wright KL, Wetter DW. Smoking
cessation 2: behavioral treatments. Behav Med. 2006;32(3):99–109.
14. Fiore MC, Bailey WC, Cohen SJ, et al. Treating Tobacco Use and
Dependence: Clinical Practice Guidelines. Rockville (MD): US
Department of Health and Human Services Public Health Service;
2000.
15. Stead LF, Perera R, Lancaster T. Telephone counselling for smoking
cessation. Cochrane Database Syst Rev. 2006;3:CD002850.
16. Zhu SH, Stretch V, Balabanis M, Rosbrook B, Sadler G, Pierce JP.
Telephone counseling for smoking cessation: effects of single-session
and multiple-session interventions. J Consult Clin Psychol. 1996;64(1):
202–211.
17. Borland R, Segan CJ, Livingston PM, Owen N. The effectiveness
of callback counselling for smoking cessation: a randomized trial.
Addiction. 2001;96(6):881–889.
18. An LC, Zhu S-H, Nelson DB, et al. Benefits of telephone care over
primary care for smoking cessation: a randomized trial. Arch Intern
Med. 2006;166(5):536–542.
19. McBride CM, Baucom DH, Peterson BL, et al. Prenatal and postpartum
smoking abstinence a partner-assisted approach. Am J Prev Med. 2004;
27(3):232–238.
20. Coppotelli HC, Orleans CT. Partner support and other determinants of
smoking cessation maintenance among women. J Consult Clin Psychol.
1985;53(4):455–460.
21. Kulik JA, Mahler HI. Emotional support as a moderator of adjustment
and compliance after coronary artery bypass surgery: a longitudinal
study. J Behav Med. 1993;16(1):45–63.
22. Cohen S, Lichtenstein E. Partner behaviors that support quitting
smoking. J Consult Clin Psychol. 1990;58(3):304–309.

submit your manuscript | www.dovepress.com

Dovepress

Powered by TCPDF (www.tcpdf.org)

55

Dovepress

Comparative Effectiveness Research downloaded from https://www.dovepress.com/ by 54.91.121.255 on 23-Apr-2019
For personal use only.

Bastian et al
23. Park EW, Schultz JK, Tudiver F, Campbell T, Becker L. Enhancing
partner support to improve smoking cessation. Cochrane Database Syst
Rev. 2004;3:CD002928.
24. Prochaska JO, DiClemente CC. Stages and processes of self-change
of smoking: toward an integrative model of change. J Consult Clin
Psychol. 1983;51(3):390–395.
25. Bandura A. Social Foundations of Thought and Action: A Social
Cognitive Theory. Englewood Cliffs, NJ: Prentice Hall, Inc; 1986.
26. Miller WR, Rollnick S. Motivational Interviewing: Preparing People
to Change Addictive Behavior. New York, NY: Guilford Press; 1991.
27. American Lung Association. Freedom From Smoking: The Guide to
Help You Quit Smoking. Yardley, PA: Krames; 2006.
28. Bars MP, Banauch GI, Appel D, et al. “Tobacco Free with FDNY”: The
New York City Fire Department World Trade Center tobacco cessation
study. Chest. 2006;129(4):979–987.
29. Heatherton TF, Kozlowski LT, Frecker RC, Rickert W, Robinson J.
Measuring the heaviness of smoking: using self-reported time to the
first cigarette of the day and number of cigarettes smoked per day. Br
J Addict. 1989;84(7):791–799.
30. Andresen EM, Malmgren JA, Carter WB, Patrick DL. Screening for
depression in well older adults: evaluation of a short form of the CES-D
(Center for Epidemiologic Studies Depression Scale). Am J Prev Med.
1994;10(2):77–84.
31. Pollak KI, McBride CM, Curry SJ, Lando H, Pirie PL, Grothaus LC.
Women’s perceived and partners’ reported support for smoking
cessation during pregnancy. Ann Behav Med. 2001;23(3):208–214.
32. Roski J, Schmid LA, Lando HA. Long-term associations of helpful
and harmful spousal behaviors with smoking cessation. Addict Behav.
1996;21(2):173–185.
33. Hosmer DW, Lemeshow S. Applied Logistic Regression. 2nd ed. New
York, NY: John Wiley and Sons, Inc; 1989.
34. Tzelepis F, Paul CL, Walsh RA, McElduff P, Knight J. Proactive
telephone counseling for smoking cessation: meta-analyses by recruitment channel and methodological quality. J Natl Cancer Inst. 2011;
103(12):922–941.
35. Ferguson J, Docherty G, Bauld L, et al. Effect of offering different
levels of support and free nicotine replacement therapy via an English national telephone quitline: randomised controlled trial. BMJ.
2012;344:e1696.
36. May S, West R. Do social support interventions (“buddy systems”) aid
smoking cessation? A review. Tob Control. Dec 2000;9(4):415–422.
37. Solomon LJ, Marcy TW, Howe KD, Skelly JM, Reinier K, Flynn BS.
Does extended proactive telephone support increase smoking cessation
among low-income women using nicotine patches? Prev Med. 2005;
40(3):306–313.
38. Hennrikus D, Pirie P, Hellerstedt W, Lando HA, Steele J, Dunn C.
Increasing support for smoking cessation during pregnancy and
postpartum: results of a randomized controlled pilot study. Prev Med.
2010;50(3):134–137.
39. May S, West R, Hajek P, McEwen A, McRobbie H. Randomized
controlled trial of a social support (‘buddy’) intervention for smoking
cessation. Patient Educ Couns. 2006;64(1–3):235–241.

40. Westmaas JL, Bontemps-Jones J, Bauer JE. Social support in smoking
cessation: reconciling theory and evidence. Nicotine Tob Res. 2010;
12(7):695–707.
41. Transdisciplinary Tobacco Use Research Center (TTURC), Baker TB,
Piper ME, McCarthy DE, et al. Time to first cigarette in the morning
as an index of ability to quit smoking: implications for nicotine
dependence. Nicotine Tob Res. 2007;9 Suppl 4:S555–S570.
42. McFall M, Saxon AJ, Thompson CE, et al. Improving the rates of
quitting smoking for veterans with posttraumatic stress disorder. Am J
Psychiatry. 2005;162(7):1311–1319.
43. McFall M, Saxon AJ, Malte CA, et al; for CSP 519 Study Team.
Integrating tobacco cessation into mental health care for posttraumatic
stress disorder: a randomized controlled trial. JAMA. 2010;304(22):
2485–2493.
44. Duffy SA, Scholten RL, Karvonen-Gutierrez CA. The relation of
tobacco use during hospitalization to post-discharge smoking cessation
among US veterans. Prev Med. 2010;50(5–6):285–287.
45. Kozlowski LT, Porter CQ, Orleans CT, Pope MA, Heatherton T.
Predicting smoking cessation with self-reported measures of nicotine
dependence: FTQ, FTND, and HSI. Drug Alcohol Depend. 1994;34(3):
211–216.
46. Morgan GD, Noll EL, Orleans CT, Rimer BK, Amfoh K, Bonney G.
Reaching midlife and older smokers: tailored interventions for routine
medical care. Prev Med. 1996;25(3):346–354.
47. Bastian LA, Fish LJ, Peterson BL, et al. Assessment of the impact of
adjunctive proactive telephone counseling to promote smoking cessation
among lung cancer patients’ social networks. 2012; In press.
48. Humpel N, Magee C, Jones SC. The impact of a cancer diagnosis on
the health behaviors of cancer survivors and their family and friends.
Support Care Cancer. 2007;15(6):621–630.
49. Ockene JK, Emmons KM, Mermelstein RJ, et al. Relapse and maintenance
issues for smoking cessation. Health Psychol. 2000;19(Suppl 1):
17–31.
50. Marlatt G Alan, Donovan Dennis M. Relapse Prevention: Maintenance
Strategies in the Treatment of Addictive Behaviors. 2nd ed. New York,
NY: Guilford Press; 2005.
51. Bandura A. Social Learning Theory. Oxford, UK: Prentice-Hall; 1977.
52. Perkins KA, Parzynski C, Mercincavage M, Conklin CA, Fonte CA.
Is self-efficacy for smoking abstinence a cause of, or a reflection on,
smoking behavior change? Exp Clin Psychopharmacol. 2012;20(1):
56–62.
53. Cooley ME, Emmons KM, Haddad R, et al. Patient-reported receipt
of and interest in smoking-cessation interventions after a diagnosis of
cancer. Cancer. 2011;117(13):2961–2969.
54. Gritz ER, Carr CR, Rapkin D, et al. Predictors of long-term smoking
cessation in head and neck cancer patients. Cancer Epidemiol
Biomarkers Prev. 1993;2(3):261–270.

Dovepress

Comparative Effectiveness Research

Publish your work in this journal
Comparative Effectiveness Research is an international, peer reviewed
open access journal focusing on comparative effectiveness of health
care including preventative health care strategies, diagnostic strategies,
diagnostic technology, medical devices, drugs, medical technology,
health systems and organization. The manuscript management system

is completely online and includes a very quick and fair peer-review
system. Visit http://www.dovepress.com/testimonials.php to read real
quotes from published authors.

Submit your manuscript here: http://www.dovepress.com/comparative-effectiveness-research-journal

56

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

Dovepress

Comparative Effectiveness Research 2012:2

