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ABSTRACT

Introduction: Identifying successful smoking treatment interventions and methods of delivery is critical given the smoking
rates among HIV-positive populations and the medical implications of smoking in this population. This study compared the
efficacy of 3 smoking cessation interventions provided in HIV clinical treatment settings.

Methods: Following a baseline assessment, 209 HIV-positive smokers were randomly assigned to 1 of 3 conditions in a parallel
group design. Treatment conditions were individual counseling plus nicotine replacement treatment (NRT), a computer-based
Internet smoking treatment plus NRT, and self-help plus NRT. Smoking status was determined at follow-up assessments com-
pleted at 12, 24, 36, and 52 weeks following treatment initiation.

Results: Cessation rates ranged from 15% to 29%; however, no statistically significant differences in abstinence were found
among the treatment conditions over time. Those employed, those who reported a greater desire to quit, or those with lower mood
disturbance scores were more likely to achieve abstinence (p < .01). The number of cigarettes participants reported smoking in
the 24 hr prior to each assessment significantly declined over time (p < .001).

Conclusions: Although we found no differences in abstinence rates across groups, the results indicate that integration of smok-
ing cessation interventions is feasible in HIV clinical treatment settings, and cessation results are promising. The overall absti-
nence rates we report are comparable to those found in similar treatment studies across multiple populations. Further research

is warranted.

INTRODUCTION

Identifying successful smoking cessation treatment and effec-
tive methods of treatment delivery is critical given the smoking
rates among HIV-positive (HIV+) populations and the medical
implications of smoking in this population. Although national
estimates of smoking indicate that approximately 21% of the
adult population smokes (Center for Disease Control, 2007),
higher rates, up to 57%, have been reported in numerous HIV+
cohorts (Burns et al., 1991; Collins et al., 2001; Gritz, Vidrine,
Lazev, Amick, & Arduino, 2004; Mamary, Bahrs, & Martinez,
2002). Research suggest that HIV+ smokers smoke an average
of 15-20 cigarettes per day and have moderate levels of nico-
tine dependence (Burkhalter, Springer, Chhabra, Ostroff, &
Rapkin, 2005; Gritz et al., 2004; Mamary et al., 2002; Vidrine,
Arduino, Lazev, & Gritz, 20006).

Smoking has been found to predict an increased likelihood of
a variety of HIV-related medical complications including bac-
terial pneumonia, HIV-related pulmonary emphysema, hairy
leukoplakia, oral candidiasis, and AIDS dementia (Boulter
et al., 1996; Burns et al., 1996; Conley et al., 1996; Diaz et al.,
2000; Greenspan, Barr, Sciubba, & Winkler, 1992; Hirschtick
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et al., 1995; Palacio, Hilton, Canchola, & Greenspan, 1997;
Reardon, Kim, Wagner, Koziel, & Kornfeld, 1996). In addi-
tion, daily tobacco use seemed to attenuate by 40% the immune
and virological response to antiretroviral therapies. Cigarette
smoking has also been found to have a negative impact on the
health-related quality of life in persons with HIV (Turner et al.,
2001).

Research on smoking cessation following HIV diagnosis is
limited. The available data indicate that cessation rates are low
(Burkhalter et al., 2005; Collins et al., 2001; Gritz et al., 2004)
with the majority of smokers continuing tobacco use after
HIV diagnosis. Unique factors that may influence cessation
among HIV+ smokers may include perceived competence
to manage one’s health and psychological adjustment to a
HIV disease diagnosis. Individuals with HIV face multiple
treatment demands including complex medication regimens,
regular medical monitoring visits, and frequent visits with
allied health professionals. Perceived competence, or self-
efficacy, has consistently been associated with adherence
to HIV treatment (Arnsten et al., 2007; Barclay et al., 2007;
Johnson et al., 2007). Perceived competence to manage health
issues has also been associated with high levels of HIV quality
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of life (Wallston, Osborn, Wagner, & Hilker, 2011). Overall
perceived ability to manage multiple health demands may be
particularly relevant to smoking cessation in this population.
Related to this, psychological adjustment to an illness can be an
important dimension of treatment engagement (Ross, Hunter,
Condon, Collins, & Begley, 1994). Psychological responses to
HIV such as hopelessness or minimization of the disease may
inhibit health behavior changes, whereas responses such as
active coping or having a “fighting spirit” may promote health
behavior change (Kelley et al., 2000).

To date, three clinical trials evaluating smoking treatment
for HIV+ smokers have been reported. Ingersoll, Cropsey,
and Heckman (2009) conducted a pilot study with 40 HIV+
smokers testing two treatments, motivational interviewing plus
nicotine patch versus self-guided reading. They found no dif-
ferences in cessation rates at a 3-month follow-up. Vidrine,
Marks, Arduino, and Gritz (2012) compared a standard care
intervention to a cell-phone-delivered proactive counseling
intervention in a sample of 474 HIV+ smokers. They found a
significant difference between groups at 3 months with 11.9%
abstinence among smokers in the cell-phone-delivered inter-
vention compared with 3.4% of smokers in the usual-care con-
dition. Six- and twelve-month follow-up data have not been
reported. Lloyd-Richardson et al. (2009) compared a two-ses-
sion behavioral intervention plus nicotine patch to a four-ses-
sion motivational enhancement plus patch intervention. They
found no significant differences in cessation rates between
groups with overall quit rates of about 10% at 6 months.

Integrating smoking treatment into clinical treatment set-
tings may be particularly effective for individuals with chronic
medical conditions, which often require frequent medical vis-
its over an extended period of time. Traditionally, behavioral
treatments are delivered via face-to-face counseling. Although
effective, there are multiple barriers to providing counseling in
a clinical care setting because of lack of space, lack of time,
and lack of training. A valuable resource for providing health-
related information and dissemination of behavior change
treatments is computer technology and the Internet (Civljak,
Sheikh, Stead, & Car, 2010). If efficacious, computer-based
smoking treatments may be easier to integrate into clinical set-
tings than more traditional treatments.

The primary aim of this study was to determine the effi-
cacy of targeted smoking treatments that incorporate behav-
ioral interventions to address the unique needs of the HIV+
smoker. Two targeted smoking treatments were developed.
One treatment was delivered in a more “traditional” manner,
by face-to-face individual counseling (IC). The other treat-
ment was delivered in a nontraditional manner, by computer
technology and the Internet. Both treatments were compared
with a self-help (SH) condition. All treatments included nico-
tine replacement treatment (NRT) and were delivered in HIV
clinical care settings.

Our primary hypothesis was that the counseling and
Internet-based treatment conditions would result in higher
point prevalence abstinence rates than the SH condition. We
had two secondary hypotheses. First, levels of perceived health
competence would predict outcome. That is, participants with
higher levels of competence would be more likely to quit smok-
ing than participants with lower levels of competence. Second,
psychological adjustment to HIV would predict outcome. That
is, participants with higher levels of psychological adjustment
to HIV will be more likely to quit smoking than participants
with low levels of psychological adjustment to HIV.

Nicotine & Tobacco Research

METHODS

Study Design

Following a baseline assessment, 209 HIV+ smokers were
stratified based on number of cigarettes per day (greater than 20
cigarettes per day vs. not), depressed or not based on Composite
International Diagnostic Interview (CIDI) diagnosis, and gender.
Then, within those strata, they were randomized via computer
algorithm to one of three conditions in 1:1:1 fashion into a paral-
lel group design. Treatment conditions included a traditional IC
intervention targeted to HIV+ smokers plus NRT, a computer-
based Internet smoking treatment (CBI) targeted to HIV+ smok-
ers plus NRT, and a SH plus NRT condition. Smoking status
was determined at follow-up assessments completed at 12, 24,
36, and 52 weeks following treatment initiation. The study was
conducted from June 2006 through February 2010. Participant
flow can be seen in Figure 1.

Participants

HIV+ smokers were recruited from three clinics serving HIV+
persons in San Francisco, CA. Eighty-one individuals were
patients at the University of California, San Francisco AIDS
Health Project, an organization that provides HIV testing and
counseling, substance abuse treatment, and mental health ser-
vices. One hundred twenty-four participants were patients at
the Positive Health Practice at San Francisco General Hospital
(SFGH), a public health care facility. Four additional partici-
pants were recruited from Tenderloin Health, a community-
based program providing case-management service to people
with HIV many of whom receive medical care at SFGH. To
be eligible, participants must be 18 years or older, smoke most
days of the month, and be registered patients at one of the facil-
ities. Individuals were excluded if they were already enrolled
in other smoking cessation treatment, or were experiencing
significant or severe cognitive impairment or dementia, which
would negatively impact treatment.

The sample size was based on effect sizes found in studies
using conditions similar to the SH and CBI treatment conditions
as well as our own work with NRT plus group treatments similar
to the IC intervention. Based on finding from studies evaluating
SH interventions plus NRT (Daughton et al., 1998; Joseph &
Antonnucio, 1999; Solomon, Scharoun, Flynn, Secker-Walker,
& Sepinwall, 2000; Stapleton et al., 1995), we expected that 12-,
24-,36-, and 52-week abstinence rates in the SH condition would
be about 20%, 14%, 12%, and 11%, respectively. Given the lack
of previous research on computer-based interventions in a clinical
setting, we estimated abstinence rates for the CBI intervention on
results from another technology-based intervention, telephone
counseling plus NRT (Lando et al., 1997; Reid, Pipe, & Dafoe,
1999; Solomon et al., 2000). Thus, we expected that the 12-, 24-,
36-, and 52-week abstinence rates in the CBI condition would be
38%, 25%, 23%, and 22%, respectively. Based on our work with
similar counseling interventions plus NRT, we expected that the
12-, 24-, 36-, and 52-week abstinence rates in the IC condition
will be 56%, 30%, 28%, and 28%, respectively (Hall et al., 2002;
Humfleet et al., 2002).

Recruitment

Participants were recruited from all three sites using direct pro-
vider referral and display of post cards and flyers at the clinics.
Recruitment letters were sent to home addresses of patients,
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Telephone/In-person screening
(n=430)

Invited to baseline (n=381)
Attended baseline (n=221)
+ Not meeting inclusion criteria (n=3)

+ Declined to participate (n=9)

Randomized (n=209)

!

A

Individual counseling
(n=69)

l

l

Computer-based intervention

(n=58)

NRT only
(n=82)

Completed 12 Week
Assessment (n=57)

l

l

l

Completed 12 Week
Assessment (n=49)

Completed 12 Week
Assessment (n=79)

Completed Week 24
Assessment (n=55)

l

l

Completed Week 24
Assessment (n=46)

l

Completed Week 36
Assessment (n=52)

l

Completed Week 24
Assessment (n=75)

l

Completed Week 36
Assessment (n=44)

l

Completed Week 52
Assessment (n=53)

l

Completed Week 36
Assessment (n=76)

Completed Week 52
Assessment (n=43)

l

Completed Week 52
Assessment (n=73)

Figure 1. Participant flow. The uneven sample sizes per condition were a function of two factors. The primary one was that we
did not reach the targeted N so that, at the time enrollment ceased, the randomization had not returned to balance. The other was
that we were able to recruit fewer participants in one of our strata than expected, those who smoked greater than 20 cigarettes per

day. This may have exaggerated the unbalancing.

who had previously consented to be contacted for research
purposes. Potential participants were provided an overview
of the study and screened briefly for exclusion criteria via tel-
ephone. If interested and eligible, they were scheduled for a
baseline assessment where study procedures were reviewed
and informed consent was obtained.

Baseline Assessment

Interview Data
During the baseline interview, participants completed the CIDI
schedule, a structured, computerized interview that provides
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DSM-1V diagnoses (World Health Organization, 1997); mod-
ules measuring nicotine and alcohol abuse and dependence,
as well as depression and bipolar disorder, were administered.
The Addiction Severity Index (McLellan et al., 1992) was used
to assess current and past alcohol and other drug use, as well as
psychiatric history and treatment.

Self-reported Information

Demographic information, smoking history, and current use
patterns were obtained using self-report questionnaires devel-
oped by our group and used across multiple studies. Participants
also completed several smoking-related measures including the



Fagerstrom Test for Nicotine Dependence, a six-item instru-
ment measuring smoking behaviors indicative of physical
dependence (Payne, Smith, McCracken, McSherry, & Antony,
1994); the Thoughts About Abstinence Scale, a four-item meas-
ure that assesses the desire to quit, anticipation about success-
fully quitting, anticipated difficulty with remaining abstinent,
and an abstinence-related goal (Hall, Havassy, & Wasserman,
1990); and the Stages of Change measure, a five-item scale
assessing the readiness to quit smoking (DiClemente et al.,
1991). Participants also completed several psychosocial meas-
ures including the Profiles of Mood States (POMS), a 60-item
measure of mood disturbance (McNair, Lorr, & Droppleman,
1992); the Perceived Health Competence Scale, which assesses
competence to manage health conditions (Smith, Wallston, &
Smith, 1995); the Perceived Stress Scale, a general stress meas-
ure (Cohen, Kamarck, & Mermelstein, 1983); the HIV Risk
Behavior Scale, assessing sexual and drug use risks related to
HIV (Darke, Hall, Heather, Ward, & Wodak, 1991); and the
Adjustment to HIV Scale (Ross et al., 1994).

Following the baseline assessment, eligible smokers were
stratified based on gender (male/female), history of major
depressive disorder (MDD+/MDD-), and number of cigarettes
per day (20 or more/less than 20), and then, the eligible smok-
ers were randomized to one of the following three arms: IC,
computer-based intervention, or the SH arm.

Pharmacological Treatment

NRT was available to all participants who smoked five or more
cigarettes per day. We chose five or more cigarettes per day to
ensure a level of dependence that warrants NRT. Participants
could obtain a 10-week course of either nicotine patch or nicotine
gum, both over-the-counter nicotine replacement medications.

At the Week 1 visit, all participants received a written over-
view of the NRT medications including a chart comparing
the NRTs on ease of use, flexibility of use, and primary side
effects. Participants were given written instructions specific
to the form of NRT they chose and an initial 4-week supply.
Additional NRT was scheduled for distribution at Weeks 5
and 9. Participants who experienced significant side effects or
difficulties using one form of NRT had the option to switch
to another form of NRT. NRT dose was based on the written
instructions provided by the manufacturer.

Behavioral Treatments

All treatments were provided at the clinical sites. No incentives
were provided for completing treatment sessions.

Individual Counseling

The IC condition included six IC sessions. The intervention
was based on a cognitive behavioral treatment model used in
previous work by our group (Hall et al., 2009; Hall, Humfleet,
Reus, Munoz, & Cullen, 2004) and was targeted to the needs
of HIV+ smokers. Targeting was based on research with HIV+
individuals indicating the importance of the negative impact of
smoking on HIV-related health conditions, high levels of stress,
high levels of depression, and low levels of social support. Thus,
the intervention included specific information on HIV-related
health issues and smoking, a stress management component,
a mood management component, and a social support compo-
nent. The intervention was also individually tailored through
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the development of a written “Personal Quit Plan.” Through
discussion, exercises, and homework assignments, individu-
als were encouraged to consider how each topic may apply to
their lives, develop specific cessation strategies based on this
discussion and then incorporate these strategies into their quit
plan. Counseling sessions were held during Weeks 1, 2, 3, 5, 8,
and 12. Each session was 40—-60min in length. During Session
1, the smoker’s reasons for quitting were identified, and infor-
mation on smoking and HIV-related health conditions was dis-
cussed. A quit date was scheduled for the day of Session 2, thus
strategies for preparing to quit were reviewed. The counselor
reviewed the available NRT medications. An initial supply
of NRT was provided, and directions for use were reviewed.
Session 2, and all remaining sessions, began with a “check in”
including a report of smoking status and review of withdrawal
symptoms, cravings, difficulties, and successes experienced by
the participant. Abstinence was positively reinforced. Those
who relapsed discussed alternative strategies and were encour-
aged to set a new quit date. New content was introduced at each
subsequent session and a homework exercise based on the new
content was assigned. The new content for Sessions 2-5 was
mood management, social support, maintaining motivation,
and stress management. All content areas were reviewed dur-
ing Session 6 and long-term nonsmoking goals were discussed.

Counselors were clinicians with a master’s or doctoral
degree in social work or psychology and had previous expe-
rience in smoking cessation treatment. Prior to treating study
participants, counselors were trained on the study protocol
through didactic sessions, role playing of each session and
observation with pilot participants. Counselors were trained
and supervised by the lead author.

Computer-Based Internet Treatment

Participants randomized into the CBI condition were offered
access to a Web site intervention modeled on the counseling
intervention content.

The intervention content was provided at sixth-grade reading
level. The Web site home page included an overview of the
treatment and directions for using the Web site. Each treatment
component was structured into a “step” roughly corresponding
to the first five sessions of the counseling intervention. Session
6 of the counseling intervention was a review of the previous
five sessions and was not included in the Web site. Each
step was interactive. Specific information on the topic was
introduced, and then individuals were directed to complete self-
assessment exercises and homework assignments. Individuals
were encouraged to develop cessation strategies based on the
reading and feedback from the exercises and incorporate these
strategies into their online “Personal Quit Plan.” Pilot work in
the development of this intervention indicated that the steps took
30—45min to complete on average. The Web site contained the
following five steps: Step 1, education and preparation; Step 2,
managing your mood while quitting; Step 3, social support for
quitting; Step 4, stress management; and Step 5, increasing and
maintaining motivation. Although we recommended following
the steps in sequence, participants could access any webpage at
any time. To mirror real-world applications, participants could
access the Web site for 12 months. We did not suggest a specific
schedule for Web site visits.

The Web site included a message board where partici-
pants could communicate with other study participants in this
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treatment condition. The bulletin board also included an “Ask
the Expert” component to allow smokers to obtain information
and feedback from project staff. Sixteen percent of the partici-
pants assigned to CBI used the message board.

A CBI orientation meeting was held during Week 1. In this
meeting, the research staff determined the participant’s per-
sonal access to the Internet, established a username and pass-
word for the Web site, and provided an overview of the Web
site. Usernames and passwords were required to limit access
to the Web site to only those participants assigned to the CBI
condition. During the overview, the staff guided the participant
through a self-assessment exercise in Step 1 demonstrating
how to complete the exercise, consider appropriate strategies
for quitting and incorporating those strategies into the Personal
Quit Plan. The staff discussed a quit date with the smoker and
entered this date into their plan. Participants could access the
Web site at computer stations located in the clinic, public com-
puters in the community, or at home. Individuals with limited
access to the Internet were given a list of alternative free access
locations. Vouchers were also provided to participants who
did not have Internet access at home and were interested in
accessing the Internet at business locations, such as cafes, near
their home. The participants were given a packet of materials
including a written guide on accessing and navigating the Web
site, maps identifying locations for free and voucher-based
Internet access, and copies of all printable forms available on
the Web site. Participants were provided contact information
if they experienced difficulties in accessing the Web site. No
additional cessation guidance was provided. The orientation
meeting was 45—60 min.

SH Plus NRT

Participants randomized into the SH condition met briefly with
the research staff. Participants received How to Quit Smoking
(FastMark, 1998), a laminated quick reference guide. Study
staff briefly reviewed the guide and recommended establish-
ing a quit date during Week 2. The staff member reviewed the
NRT medications available, provided directions for using the
NRT, and dispensed an initial supply of NRT. Participants were
scheduled to pick up subsequent NRT supplies. No further ces-
sation guidance was provided.

Follow-Up Assessments

Follow-up assessments were completed at 12, 24, 36, and 52
weeks following treatment initiation. Retention rates were 89%
at 12 weeks, 84% at 24 weeks, 82% at 36 weeks, and 81% at
52 weeks.

Cigarette Use

Biochemically verified 7-day abstinence from cigarettes was the
primary outcome variable. Smoking abstinence included both
self-reported 7-day point prevalence abstinence and sustained
abstinence obtained at each follow-up assessment. Point
prevalence abstinence was verified by CO level. Participants
were coded as abstinent only if they reported no cigarette use,
not even a puff, in the last 7 days and if their CO level was <10
ppm. For participants who reported abstinence but were unable
or unwilling to come into the clinic to provide a breath sample,
we accepted a confirmatory statement from a significant other
or someone with whom they have weekly contact in lieu of
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the breath sample. A proxy report was implemented for one
participant.

Second, we measured sustained abstinence based on recent
recommendations in the smoking cessation literature (Hughes
et al., 2003). Smoking was defined as any cigarette on 7 or
more consecutive days since the previous assessment. Thus,
participants who report smoking, but for less than seven con-
secutive days, were coded positive for sustained abstinence.
This definition requires repeated use of tobacco to be consid-
ered relapsed and allows individuals who experience isolated
“slips” to be considered abstinent. We chose not to supplement
CO measurement with other forms of biological confirmation
based on recent recommendations by an expert panel (SRNT
Subcommittee on Biochemical Verification, 2002).

Data Analysis

As models, which use generalized estimating equations,
assume missing data are missing completely at random and
violation of that assumption can lead to biased estimates
(Schneider, Hedeker, Bailey, Cook, & Spring, 2010), we tested
to see if there was evidence that the outcome was related to
missingness by including an index of whether they completed
all assessments. As results indicated that the missingness was
not completely at random (i.e., completers were more likely
to be abstinent), we used a mixed-effects nonlinear regression
model via Proc NIMixed in SAS version 9.2 to compare the
verified point prevalence abstinence rates across postbaseline
assessments. Prior to the final analysis, we used a multivariate
model to test a set of candidate covariates for their relationship
to the outcome and retained variables with a p-value < .10 for
inclusion in the final model. Candidate variables were the vari-
ables listed in Tables 1 and 2. Terms in the final model were the
treatment condition (IC, CBI, or SH), week of the assessment
(12, 24, 36, and 52), their interaction, and the baseline meas-
ures of whether employed, desire to quit, POMS total mood
disturbance, and number of cigarettes usually smoked in 24 hr.
The model estimation allowed full use of all observed data.
As 76% of participants completed all assessments, completer
status (completed all assessments vs. not) was included in the
models instead of the number of assessments completed.

In secondary analyses, we tested for treatment effects on the
number of cigarettes reportedly smoked in the prior 24 hr using
amixed-effects model by Proc NIMixed in SAS. Finally, as data
were collected at three sites, effects for site were also tested.

RESULTS

Participant Characteristics

Detailed participant characteristics can be found in Tables 1 and
2. Retention rates by treatment condition are shown in Table 3.
The study sample was predominantly male, ethnically/racially
diverse, and of low socioeconomic status. Less than a fifth of
the sample was employed, and a large proportion was homeless
or living in transitional housing. Rates of lifetime psychiatric
disorders and illicit drug use in the past month were high.
Significant differences between treatment groups were found
on three variables. Smokers in the SH condition were older
(p < .01) and more likely to have a history of a major depressive
episode (p < .05) than participants in the other two conditions.



Table 1. Demographic Characteristics (n = 209)
Category Data
Mean age* (SD) 45 (8.0)
Sexual identification
Gay/lesbian 61.5%
Straight 24.3%
Bisexual 7.4%
Gender
Male 81.7%
Female 15.1%
Transgender 3.2%
Ethnicity
Hispanic 13.5%
Race
African American 26.6%
White 52.7%
American Indian 2.4%
Multiple/other 18.3%
Education
<High school 20.6%
High school/general equivalency degree 44.5%
Associate’s degree/vocational 15.0%
Bachelor’s degree 15.9%
Graduate degree 3.7%
Marital status
Married 4.8%
Never married 73.4%
Separated/divorced/widowed 21.3%
Living situation
Own/rent 51.2%
Halfway house/therapeutic community 13.1%
Single-room occupancy hotel 16.9%
Homeless 5.8%
Other 13.4%
Employment
Employed 14.0%
Unemployed 58.0%
Retired 10.6%
Other 17.5%
Income
<$10,000 42.2%
$10,000-$20,999 40.8%
$21,000-$30,999 8.7%
>$31,000 8.9%

Nicotine & Tobacco Research

Table 2. Baseline Psychiatric, Drug Use, and
Treatment Variables (n = 209)

Percentage

Lifetime psychiatric diagnoses?®

Major depressive episode 41

Bipolar disorder 22

Alcohol dependence 55
Drug use past 30 days

Marijuana 37

Cocaine 8

Amphetamines 8

Heroin 1

Mean  Standard deviation

Tobacco use

Daily cigarettes 19.8 10.5

Age smoking regularly 17.2 6.2

Prior quit attempts 4.1 6.5

Fagerstrom test for nicotine 4.9 24

dependence score
Percentage

Smoking treatment goal

No clear goal 5.1

Controlled smoking 32

Abstain for some time 5.5

Smoke occasionally 2.8

Quit—might slip 26.6

Quit forever 44.0

Other 12.8

Note. *Significant differences between treatment conditions.
Smokers in the self-help condition were more likely to report
a history of a major depressive episode than smokers in the
other two conditions (p < .05). Smokers in the computer-based
intervention were more likely to report a history of bipolar
disorder than smokers in the other two conditions (p < .05).

Table 3. Percent Abstinent (a) and Mean Number of
Cigarettes Smoked (b) by Treatment Condition and
Assessment Week

Note. *Significant differences between treatment conditions.
Smokers in self-help treatment were older than smokers in the
other two treatments (p < .01).

Smokers in the CBI condition were more likely to have met
criteria for bipolar disorder than the other two conditions
(p <.05).

The number of cigarettes smoked per day and the Fagerstrom
dependence score indicate moderate levels of nicotine depend-
ence. Less than half of the sample (44%) endorsed a smok-
ing treatment goal of total cigarette abstinence. These baseline
characteristics are consistent with clinic census data indicating
that the sample is representative of the clinic populations.

Smoking Outcome

Percentage smoking abstinent ranged from 15% to 29% with no
statistically significant difference among the treatment conditions

Week Brief Counseling CBI
a.
12 24.36 25.93 29.17
24 15.07 15.09 26.67
36 18.92 21.28 20.93
52 19.72 20.41 25.58
b.
Baseline 17.5 18.4 17.2
12 6.1 7.1 6.4
24 7.4 7.7 11.0
36 8.7 7.5 10.5
52 8.4 8.4 10.5

Note. CBI = computer-based Internet smoking treatment.

(Figure 2 and Table 3). Estimates from the mixed-effects regres-
sion model are summarized in Table 4. Those employed, those
who reported a greater desire to quit, or those with lower mood
disturbance scores were more likely to achieve abstinence.
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Figure 2. Analyses of point prevalence abstinence rates by treatment condition and time indicate no significant overall differ-

ences between treatments across time.

Table 4. Estimates and Tests of Model Parameters

Lower Upper
(95% (95%
Odds  confidence confidence
Variable Estimate  ratio interval) interval)
CBI 1.21 3.37 0.46 24.64
Counseling 0.20 1.23 0.17 8.73
Assessment -0.01 0.99 0.96 1.02
Completer 2.58 13.19 1.28 136.2
Employed -0.39 0.68* 0.49 0.93
Desire to quit 0.54 1.72% 1.11 2.68
POMS mood -0.02 0.98* 0.96 1.00
disturbance

Usual cigarettes 0.025 1.03 0.97 1.09

per day

Note. CBI = computer-based Internet smoking treatment.
*p < .01

No differences in sustained abstinence were found nor were
there effects based on recruitment site. However, the number
of cigarettes participants reported smoking in the 24 hr prior
to each assessment significantly declined over time (p < .001)
with means at each assessment of 17.8, 8.7, 10.5, 11.1, and
11.5. The treatment conditions did not differ in this decline (see
Table 3), and a similar effect was found when participants were
asked about the number of cigarettes in the prior week.

NRT Use

Self-report of NRT use was not collected. NRT distribution
was recorded as a surrogate of NRT compliance. There were
no significant differences in NRT distribution as a function of
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treatment condition. Mean number of patches distributed was
51.5, 44.7, and 47.0 for participants in the SH, CBI, and IC
conditions, respectively (p = .172). Mean pieces of gum dis-
tributed was 530.9, 467.5, and 471.4 in the SH, CBI, and IC
conditions, respectively (p =.757).

Adjustment to HIV and Perceived Health Control

There was no difference in outcome as a function of perceived
health control. However, individuals with higher levels of
active coping/positive outlook regarding HIV were more likely
to quit smoking (p < .05).

CONCLUSIONS

The lack of incremental efficacy for the behavioral treatments
is surprising given combined behavioral and pharmacological
treatments usually result in higher quit rates than either behav-
ioral or pharmacological treatment alone (Fiore et al., 2008).
The lack of differences does not appear to be related to minimal
use of the behavioral treatments. The mean number of coun-
seling sessions attended was 3.6 out of 6 (or 60%), and the mean
number of visits to the CBI Web site was 3.2. As can been seen
in Figure 2 and Table 4, the CBI condition demonstrated higher
initial quit rates and a promising odds ratio. Investigation of
strategies to further optimize an Internet-based intervention,
such as telephone text messaging, may prove useful.

The lack of intervention differences may also be associated
with the relatively high quit rates reported by participants in the
SH condition. Previous studies using NRT with HIV+ smokers
found much lower success rates (Ingersoll et al., 2009; Vidrine
et al., 2012). Based on previous research, one would expect
about a 10%—12% one-year quit rate for smokers treated with



NRT alone, whereas our sample nearly doubled that rate. The
participants in the SH condition used slightly more NRT than
participants in the other interventions; however, the difference
was not significant. In this study, participants obtained NRT
in the HIV clinic setting and were not required to go to a dis-
tant location (e.g., pharmacy) to obtain medication. It is pos-
sible that convenient access to the NRT resulted in increased
use, particularly for participants in the control condition. An
average of 7 weeks of patches was distributed to this treatment
group, which would suggest about 70% adherence. This seems
to be a fairly good level of adherence. However, adherence to
NRT is rarely reported in the literature, so a reliable reference
group is unavailable (Ferguson, Shiffman, & Gitchell, 2011).
Further research is certainly warranted.

Regardless of treatment condition, we found that those
employed, those who reported a greater desire to quit, or those
with lower mood disturbance scores were more likely to achieve
abstinence. Strategies to enhance desire to quit (motivational
interventions) and address mood disturbances (pharmacologi-
cal and behavioral treatments) as a part of smoking treatment
should be considered. Employment may be associated with
several variables supportive of behavior change, for example,
self-efficacy, reduced stress, financial/housing stability, and so
on. In HIV+ populations, employment may also be an indica-
tor of health status. If so, healthier HIV-infected smokers may
be more motivated to stay quit and more optimistic about the
benefits of quitting. We do not have the data to examine this
possibility in this study. Future research should explore the
contribution of employment and associated variables.

We found some support for our secondary hypotheses.
Although perceived health control was not related to absti-
nence, we found that adjustment to HIV was related to success-
ful quitting. Individuals with higher levels of active coping/
positive outlook regarding HIV were more likely to quit smok-
ing than those with lower levels. It may be that individuals with
a more positive outlook are more likely to consider smoking
a significant health issue that needs to be addressed. Use of
active coping skills in dealing with HIV may easily transfer or
generalize to smoking cessation strategies.

Our study is not without limitations. We did not have HIV-
related health data that may impact smoking cessation motiva-
tion and outcome. Our sample was recruited from public health
settings, so the findings may not generalize to individuals of
higher socioeconomic status or those with insurance. Also,
the study was not designed to examine differential efficacy
of the treatments as a function of targeted content. Additional
research in these areas is recommended.

Our findings regarding the characteristics of this sample
are consistent with other reports of HIV+ smokers, describ-
ing a complex medical group. HIV+ smokers face a variety of
psychological, environmental, and economic challenges that
are associated with high risks for smoking and lower levels of
treatment success. A large proportion of this sample was unem-
ployed, had extremely low incomes, and had unstable living
situations. In addition, a significant proportion of the sample
report current alcohol and illicit drug use, which have been
associated with smoking treatment failure (Humfleet, Munoz,
Sees, Reus, & Hall, 1999). Participants also had high rates of
lifetime major depressive episodes, bipolar disorders, and alco-
hol dependence, all associated with tobacco use and smoking
treatment failure. Future research should consider these varia-
bles when developing strategies to assist this group of smokers.

Nicotine & Tobacco Research

Although we did not find significant differences in outcome
between our experimental treatment conditions, the overall
abstinence rates are comparable to those found in studies of
NRT plus behavioral interventions across multiple populations
(Fiore et al., 2008). This differs from other studies of HIV+
smokers finding lower cessation rates with NRT. At a mini-
mum, the results indicate that smoking cessation treatment is
feasible and potentially efficacious in HIV clinical care set-
tings. Further research is critical to our understanding of smok-
ing cessation in this unique population.
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