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Abstract
Cigarette smoking is highly prevalent among people living with HIV/AIDS and poses unique
health risks. Smoking cessation programs tailored to this population have documented improved
smoking outcomes with nicotine replacement therapy (NRT). The current study examined 6-
month abstinence rates from a randomized clinical trial targeting 412 HIV-positive adult current
smokers (51% European American, 19% African American, and 17% Hispanic American) and
tested whether psychosocial variables, such as self-efficacy and decisional balance, mediated the
relationship between NRT and long-term abstinence. Meeting criteria for complete mediation, 6-
month smoking abstinence rates improved significantly with increases in these mediators, and the
association of NRT and smoking abstinence was no longer significant once changes in self-
efficacy and decisional balance were taken into account. Failure to translate gains in self-efficacy
among African Americans into improved abstinence rates accounted for racial/ ethnic differences
among participants. Specific psychosocial factors, such as self-efficacy, may be particularly
amenable to change in cessation interventions and should be addressed with greater awareness of
how cultural and social contextual factors impact treatment response among people living with
HIV/AIDS.

Tobacco use is highly prevalent among people living with HIV/AIDS. Estimates of smoking
prevalence among people living with HIV/AIDS range from 47% to 70% (Burkhalter,
Springer, Chhabra, Ostroff, & Rapkin, 2005; Gritz, Vidrine, Lazev, Amick, & Arduino,
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2004; Niaura et al., 2000), which is more than two to three times the smoking prevalence
rates in the general U.S. population (Centers for Disease Control and Prevention [CDC],
2007). Evidence suggests that in addition to the well-established health risks of tobacco use,
HIV-positive smokers also incur additional health risks for bacterial pneumonia (Gordin et
al., 2008; Kohli et al., 2006) and AIDS related pneumothorax (Metersky, Colt, Olson, &
Shanks, 1995). In light of the high prevalence of tobacco use and the specific risks that
tobacco use poses for people living with HIV/AIDS, tobacco cessation interventions have
the potential to vastly improve the health, well-being, and quality of life of individuals living
with HIV/AIDS (Niaura et al., 2000).

Nicotine replacement therapy (NRT) is one of the most common smoking cessation
interventions available to smokers seeking to quit. NRT has been found to increase the rate
of cessation by 50% to 70% in a meta-analysis of 132 NRT trials (Stead, Perera, Bullen,
Mant, & Lancaster, 2008). Despite the efficacy and availability of NRT, to date there have
only been three studies involving NRT with HIV-positive populations (Ingersoll, Cropsey,
& Heckman, 2007; Lloyd-Richardson et al., in press; Vidrine, Arduino, Lazev, & Gritz,
2006a). Ingersoll, Cropsey, and Heckman (2007) conducted a small randomized trial of 40
HIV-positive smokers involved in one of two treatment conditions: (a) motivational
interviewing plus NRT or (b) self-guided reading plus NRT. In this study, treatment group
differences did not emerge with respect to 3-month biochemically verified 7-day point
prevalence rates. Vidrine and colleagues (2006b) tested a cellular telephone behavioral
intervention versus standard care among 95 HIV-positive smokers receiving NRT. In this
study, the cellular telephone group was found to have a significantly higher rate of
biochemically verified 24-hour point prevalence abstinence rate at 3-month follow-up as
compared with the standard care group (10.3%). However, treatment group differences in 7-
day point prevalence rate were not significant. Furthermore, as in the Ingersoll and
colleagues (2007) study, 6- and 12-month follow-up assessments were not conducted.

The largest trial to date, Positive PATHS (“Motivation and Patch Treatment for HIV-
Positive Smokers”; Lloyd-Richardson et al., in press) randomized 444 HIV-positive smokers
who received physician advice and the option of NRT to either a brief behavioral
intervention (standard care, or SC) or a more intensive motivational-counseling intervention
(motivational enhancement, or ME). Biochemically verified 7-day abstinence rates at 2-, 4-,
and 6-month follow-ups were 12%, 9%, and 9%, respectively, in the ME condition, and
13%, 10%, and 10%, respectively, in the SC condition. Although no between-group
differences were noted at any follow-ups, differences in six-month abstinence rates were
detected by race/ethnicity; with Hispanic Americans more likely to be abstinent than other
racial/ethnic groups (Hispanic Americans, 19%; European Americans, 8%; African
Americans, 5%; other, 8%). Furthermore, failure to use the nicotine patch during the study
was a perfect predictor of smoking at 6-month follow-up (Lloyd-Richardson et al., in press).

Demonstrating that nicotine patch use improves smoking outcomes among smokers living
with HIV/AIDS is of considerable interest in itself. However, the public health significance
of these findings would be enhanced through a greater understanding of the mediating
mechanisms through which patch use improves abstinence (MacKinnon & Luecken, 2008).
One possible mediator of this relationship is self-efficacy. Smoking related self-efficacy has
been defined as an individual’s perceived ability to resist smoking across various tempting
situations (Prochaska, DiClemente, Velicer, Ginpil, & Norcross, 1985). Studies have found
self-efficacy to be a strong predictor of successful tobacco cessation (Boardman, Catley,
Mayo, & Ahluwalia, 2005; Friend & Pagano, 2007). Vidrine, Arduino, & Gritz (2006a)
conducted a follow-up study to the above described clinical trial and also found self-efficacy
to be a significant mediator of the relationship between 3-month abstinence and treatment
group status.
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Beyond self-efficacy, a number of studies have identified other psychosocial variables that
are associated with smoking cessation; motivation to quit smoking (McCarthy et al., 2008);
decisional balance, or perception of the pros versus cons of smoking (Carlson et al., 2003),
depression (Perez, Nicolau, Romano, & Laranjeira, 2008), perceived vulnerability to
smoking related diseases (Kaufert, Rabkin, Syrotuik, Boyko, & Shane, 1986), stress
(Tsourtos, & O’Dwyer, 2008), substance use (Agrawal, Sartor, Pergadia, Huizink, &
Lynskey, 2008), social networks (Christakis & Fowler, 2008), and various demographic
characteristics (e.g., age, gender, and race/ethnicity) (Ames et al., 2008; Cokkinides,
Halpern, Barbeau, Ward, & Thun, 2008; D’Angelo, Reid, Brown, & Pipe, 2001) have all
been found to be important constructs associated with smoking cessation.

Although the impact of treatment mediators on smoking cessation outcomes has received a
significant amount of focus in the general population, these relationships have yet to be
extensively explored among people living with HIV/AIDS. Considering the unique
psychosocial characteristics of smokers living with HIV/ AIDS (Lloyd-Richardson et al.,
2008), identifying such mediating relationships can provide valuable information for further
developing and tailoring effective smoking cessation interventions for this population. The
current study examined 6-month abstinence rates from the Positive PATHS trial and the
psychosocial constructs targeted in the intervention. Moreover, we tested those variables that
significantly predicted abstinence and examined whether they mediated the relationship
between NRT and long-term abstinence.

METHODS
PARTICIPANTS

Patients were eligible for participation in Positive PATHS if they (a) were sero-positive for
HIV; (b) were 18 years of age or older; (c) were current, regular smokers (≥5 cigarettes/day
for the past 3 months); (d) spoke English or Spanish; and (e) agreed to be available over the
next 6 months (the length of study follow-up). Participants were not required to quit
smoking or to use the nicotine patch. Participants were excluded if they (a) suffered from
any unstable medical condition precluding use of the nicotine patch (e.g., uncontrolled
hypertension) or an active skin condition (e.g., psoriasis, eczema); (b) were currently using
smokeless tobacco, NRT or other smoking cessation treatment, or (c) were pregnant or
nursing. Participants who met criteria were offered monetary compensation for intervention
and follow-up visits. All materials and interventions were available in English and Spanish.
The study protocol was approved by the institutional review boards of participating
hospitals. Baseline data were collected between February 2000 and June 2004.

PROCEDURE
The study was performed at six outpatient HIV clinics and two primary care medical offices
in southeastern New England. Study physicians were trained to ask all patients about their
smoking status, provide brief cessation advice to smokers, and refer those willing to speak
with a health educator (HE) about their smoking to the study. After providing informed
consent, participants were administered the baseline assessment via laptop computer over
the course of two sessions. Participants were then randomly assigned to the two treatment
arms (SC or ME) within strata homogeneous with respect to both gender and level of
motivation to quit smoking as measured by the Contemplation Ladder, a continuum of 10
attitudes regarding quitting smoking (Biener & Abrams, 1991). Participants in both
intervention arms who were willing to set a quit date were generally provided with 8 weeks
of NRT. Follow-up assessments, administered by research staff blinded to participant
intervention assignment, consisted of a questionnaire battery along with biochemical
verification of self-reported tobacco use via an expired carbon monoxide (CO) test.
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SC participants participated in two study sessions, consisting largely of baseline
assessments, randomization, and brief assessment of quitting plans. Those willing to set a
target quit date (TQD) received self-help quitting materials (U.S. Department of Health and
Human Services, 2003) and NRT (i.e., nicotine patches). Participants returned to the clinic
biweekly for distribution of additional patches, allowing the HE to briefly (≤ 5 minutes)
reinforce quitting efforts, check on patch side effects, and answer questions. Thus, a typical
participant receiving SC treatment who opted to use the full eight-week course of NRT
participated in two brief intervention contacts and four NRT contacts with their HE. Those
participants not willing to set a quit date were instructed to contact the HE when they were
ready (anytime within the next 6 months). This brief treatment reflects the minimum
standard of care recommended by the Agency for Health Research and Quality panel
convened to address smoking cessation treatment (Fiore, 2000).

In the ME intervention, effort was made to tailor smoking materials to the needs of
individuals living with HIV/AIDS (e.g., emphasis on improved immune functioning,
prevention of infections, improvement in HIV-related side-effects, such as cardiovascular
disease, fatigue). In addition to the above-described SC components, ME participants
received motivational counseling and a quit-day counseling call. Sessions included CO
breath tests and discussion of results, as well as discussions of the pros and cons of quitting
smoking, barriers to cessation, and goal setting to enhance motivation and preparedness for
quitting. Nicotine patches were distributed to interested participants on a bi-weekly schedule
for the duration of use. Participants not willing to set a quit date were engaged in discussion
of “quitting as a process” and the barriers to quitting.

MEASURES
Assessment measures have been previously described in detail (Lloyd-Richard-son et al.,
2008) and are briefly summarized herein. Sociodemographic information was obtained from
participants on age, sex, sexual orientation, marital status, race and ethnicity, employment,
education, and living situation. All participants that self-identified as Hispanic were treated
as such, irrespective of race. Remaining participants were classified according to their racial
origin.

Outcome Measure—Abstinence—The primary outcome variable in this study was 7-
day point prevalence abstinence (PPA) rates assessed at 6-month follow-up. Those
participants reporting any amount of smoking in the past 7 days were considered smokers.
Participants reporting 7-day abstinence were verified with a 24-hour biochemical measure of
abstinence using CMD/CO Carbon Monoxide Monitors (Spirometrics, Inc., Auburn, ME).
In those cases where participant self-report was discrepant with a cutoff of CO<10 ppm,
participants were considered smokers.

NRT Treatment Dose—HEs were trained to document the duration and nature of each
patient care activity, including preparation of session materials, counseling intervention
contact with patient, and NRT-related contact. Importantly, NRT-related contacts were
tracked separately from counseling intervention contacts. The “dose” of delivery of these
elements included number of counseling intervention contacts, number of NRT-related
contacts, minutes of counseling contacts, and minutes of NRT-related contacts.

Psychological Mediators—The Readiness to Quit Ladder was used to assess motivation
to quit smoking along 10 “rungs” (Biener & Abrams, 1991), with higher scores suggesting a
greater willingness to quit; the six-item Smoking Decisional Balance Scale (Velicer,
DiClemente, Prochaska, & Brandenburg, 1985), used to assess the pros and cons of
smoking, with higher scores indicating greater importance of pros/ cons for the individual;
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the 9-item Smoking Self-Efficacy Scale (Velicer, Diclemente, Rossi, & Prochaska, 1990),
used to assess the degree of self-efficacy in resisting temptations to smoke in various
situations, with the standard scoring scheme reversed, so that higher scores indicate higher
self-efficacy; and a measure of Perceived Vulnerability and Response Efficacy (Lee, 1989),
with subscales assessing perceptions of the probability of acquiring a smoking-related illness
if continued smoking versus if quit smoking, with higher scores indicating greater perceived
vulnerability and efficacy, respectively. The Center for Epidemiologic Studies Depression
Scale (CES-D; Kohout, Berkman, Evans, & Cornoni-Huntley, 1993; Radloff, 1977) was
used to assess depressive symptoms (scores ≥ 10 suggestive of elevated clinical depressive
symptoms) and the Perceived Stress Scale (PSS; Cohen, Karmack, & Mermelstein, 1983)
was used to assess participant perceived stress level, with higher scores indicating greater
perceived stress. In addition to information on the number of smokers in the household,
patients provided information on the important people in their lives using a modified version
of the Important People and Activities Instrument (IPA; Longabaugh, 2001), designed to
assess involvement in and support of the social network and activities in the person’s
smoking and abstinence. Two composite variables were calculated: proportion of social
network who smoke and proportion of network who are supportive of quitting.

Other Substance Use—Past 30-day alcohol and other substance use was assessed using
a 30-day time line follow-back (TLFB; Sobell & Sobell, 1995), retrospectively assessing
estimates of the number of days in which alcohol or other drugs were used.

DATA ANALYSIS PLAN
Our primary aim was to examine whether changes from baseline to 6-month follow-up in
psychological variables targeted by the intervention acted as potential mediators of the effect
of NRT on smoking abstinence, controlling for differences at baseline. For these analyses,
an inclusive approach to model building was implemented: 6-month change scores of all
psychosocial variables listed in Table 1 were initially evaluated on an individual basis
according to the Baron and Kenny (1986) framework using a fairly liberal alpha = 0.10 level
of significance. All variables that satisfied single mediation criteria, were subsequently
evaluated jointly in a multiple mediation setting, with regression models for the abstinence
outcomes simplified using backward elimination at the more conventional alpha = 0.05 level
of significance. Testing was hierarchical, in the sense that if the 6-month change scores were
significantly related to outcome, baseline values were retained in the model as well,
irrespective of their statistical significance. Because the higher rungs of the Readiness to
Quit Ladder are defined by self-reported abstinence, this psychological measure of
motivation was excluded from the analyses.

The mediation framework established by Baron and Kenny (1986) and elaborated further by
Judd, Kenny, and McClelland (2001) does not explicitly mention how to handle multiple
mediators or potential confounders of the treatment-outcome relationship (e.g. race). We
describe such model extensions using two path analytic diagrams. Figure 1 depicts a
scenario in which mediators have not yet been explicitly modeled, but confounders are
present. Here the overall effect of NRT (X) on 6-month smoking abstinence (Y) adjusted for
potential confounders (Z), race/ ethnicity, is given by the coefficient c of the path from X to
Y. In Figure 2, the model is elaborated further by the introduction of two mediators of
interest, e.g., smoking self-efficacy ( M1 ), and decisional balance ( M2 ). In this multiple
mediation scenario, the total indirect effect of X on Y is calculated by adding the indirect
effects over all possible mediation paths. Each of these mediator-specific effects is given by
the product a b i i of the coefficients along the path from X to Y via Mi, where ai represents
the direct effect of X on Mi partialling out Z, and bi represents the direct effect of Mi on Y
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partialling out both X and Z. Hence, the overall treatment effect c depicted in Figure 1 can
be decomposed in Figure 2 into:

the sum of the direct effect of X on Y and of the total indirect effect of X on Y through the
mediators of interest. Complete mediation occurs when c– = 0, that is, when the direct effect
of NRT-related contacts in achieving and maintaining smoking abstinence vanishes when
controlling for changes in smoking self-efficacy and decisional balance. Although a similar
decomposition is available for the effect of confounders Z on outcome Y, it is of not
theoretical interest in the current investigation and thus not pursued further.

Further model elaboration is possible when the confounders Z are allowed to moderate both
the direct and indirect paths from X to Y (Muller, Judd, & Yzerbyt, 2005). In this particular
setting, a comprehensive moderated-mediation model would involve testing moderation by
race/ethnicity of the effect of NRT-related contacts on changes in self-efficacy ( a1 ),
decisional balance ( a2 ), and smoking abstinence (c– ), as well as of the effect of changes in
self-efficacy ( b1 ) and decisional balance ( b2 ) upon smoking abstinence. All five of these
interactions were explored in the models described below.

RESULTS

Treatment dose data were available for 412 of the 444 participants enrolled in the original
study. Table 1 describes the sample and provides means and standard deviations for the
demographic, smoking, and psychosocial variables of interest. Detailed descriptions of the
full sample’s baseline characteristics and how psychosocial variables differed by racial/
ethnic group have been reported in earlier publications (Lloyd-Richardson et al., 2008;
Lloyd-Richardson et al., in press).

Self-reported 7-day abstinence rates were verified with a 24-hour biochemical measure of
abstinence. The biserial correlation between self-reported abstinence and CO levels was .46
overall (N = 412), although the accuracy of self-report appeared to vary by racial/ethnic
group (European Americans, .41; African Americans, .39; Hispanic Americans, .79, other, .
75) (Lloyd-Richardson et al., in press). Participants with CO < 10 ppm were considered
smokers. Because of significant racial/ethnic differences in biochemically verified smoking
abstinence rates (European Americans, 8.49%; African Americans, 1.28%; Hispanic

Americans, 18.57%; other, 9.61%; , p = .004), all analyses controlled for race/
ethnicity.

Consistent with reports in Lloyd-Richardson et al. (in press), the mean number of total NRT-
related contacts per patient did not differ significantly between the SC and ME groups (2.20
for ME vs. 2.42 for SC; p = .110). Given our prior findings that assignment to the ME
intervention was not associated with smoking abstinence at the 6-month follow-up, these
findings are consistent with our previous reports that the two treatment arms had very
similar outcomes (Lloyd-Richardson et al.,). Therefore, we conducted all forthcoming
analyses on the combined sample (regardless of treatment arm) and focused on a proxy of
patch use, as measured by number of biweekly NRT-related contacts.

In Tables 2–5, NRT-related contacts have been centered at the sample mean of 2.31 contacts
per subject, while self-efficacy and decisional balance were centered to 0 mean and unit
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standard deviation at baseline before calculating change scores from baseline to 6-month
follow-up. Therefore, a common scaling is used for these variables across time points.

Mediation Analyses—Our mediation analyses followed the Baron and Kenny (1986)
recommendations and were thus conducted in steps aimed at evaluating the following four
mediation criteria. Because of space constraints we do not present single mediator models
but note that of the psychosocial variables listed in Table 1, changes in smoking self-
efficacy, smoking decisional balance, and proportion of network support were the only ones
to satisfy individual mediation criteria. When considered jointly with self-efficacy and
decisional balance, proportion of network support dropped out of the multiple-mediation
model. Hence, all subsequent analyses pertain to a model in which changes in self-efficacy
and decisional balance are jointly evaluated as mediators of the effect of NRT on 6-month
smoking abstinence, adjusting for their own values at baseline as well as racial/ethnic
differences.

Criterion 1 requires that NRT-related contacts improve smoking abstinence at 6-month
follow-up, controlling for race and baseline values of both putative mediators (self-efficacy,
decisional balance) that were identified in the multivariate analyses. By fitting the model
depicted in Figure 1, we were able to indeed establish a statistically significant benefit of
increased number of contacts (p = .028): exponentiation of the c path coefficient in a logistic
regression model aimed at capturing the total effect of NRT-related contacts on outcome
suggested an increase in the regression-adjusted odds of smoking abstinence by 35% per
additional contact, as indicated by an adjusted odds ratio (AOR) of 1.35 (95% confidence
interval [CI] = 1.03–1.76). Results for the remaining covariates are shown in Table 2, with
European Americans as the reference group. Controlling for baseline differences in self-
efficacy and decisional balance, racial/ethnic differences in the effect of NRT contacts were

not significant ( , p = .775) and were dropped from the model. Very highly

significant overall differences were observed in the model intercept ( , p < .001),
with Hispanic Americans almost three times as likely to be abstinent as European Americans
(AOR = 2.84, 95% CI = 1.27–6.34) at any given level of NRT-related contacts. In contrast,
African Americans where only an eighth as likely to be abstinent (AOR = .13, 95% CI =
0.02–1.01) as European Americans.

Criterion 2 requires that increases in NRT-related contacts produce statistically significant
increases in both putative mediator variables from baseline to 6-month follow-up. To this
effect, we estimated normal regression models with baseline to 6-month follow-up mediator
change scores as the dependent variables, and NRT-related contacts as the independent
variable. We additionally controlled for the effects of race and baseline values of both
mediators, effects summarily captured by the e– path coefficients in Figure 2. Examination
of the a path coefficients in this figure showed this criterion was satisfied as well, with
significant direct effect of NRT-related contacts on both mediators: smoking self-efficacy (p
< .001) and smoking decisional balance (p = .017). As seen from Tables 3 and 4, smoking
self-efficacy increased by 0.19 baseline standard deviations per contact (95% CI = 0.10–
0.28), while decisional balance increased by 0.08 baseline standard deviations per contact
(95% CI = 0.01–0.15). Controlling for baseline differences in self-efficacy and decisional
balance, racial/ethnic differences in the effect of NRT contacts were not significant (self-
efficacy: F(3,397) = 0.485, p = .693; decisional balance: F(3,392) = 1.05, p = .371), and were
dropped from the model.

Criterion 3 requires that the observed increases in the putative mediator variables from
baseline to 6-month follow-up produced statistically significant increases in the odds of
smoking abstinence over the same time frame, controlling for any other effects owing to

Stanton et al. Page 7

AIDS Educ Prev. Author manuscript; available in PMC 2013 February 06.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



NRT-related contacts. Hence, we fit a logistic regression model with 6-month smoking
outcome as the outcome, and estimated both the direct effects of NRT-related contacts on
outcome, denoted by the c′ path coefficient of Figure 2, as well as the direct effects of
mediators on outcome, denoted by the b path coefficients in the same figure. Just as in step
2, we additionally controlled for the direct effect of race and baseline values of both
mediators; these effects were summarily denoted by a single e′ path coefficient in Figure 2.
As seen from Table 5, the b path coefficients were very highly significant for both change in
self-efficacy (p < .001), and change in decisional balance (p = 0.003). Converted from the
log-odds to the odds scale, the b path coefficient for increases in smoking self-efficacy
translates into a 54% increase in the adjusted odds of smoking abstinence (AOR = 1.54, 95%
CI = 1.34–1.77) for a 0.19 baseline standard deviation increase in this measure, while
increases in decisional balance produce a 9% increase in the adjusted odds of smoking
abstinence (AOR = 1.09, 95% CI = 1.03–1.15) for a 0.07 baseline standard deviation
increase in the measure. In both cases, results assume that all other independent variables in
the model are held constant, including change in the other mediator. In the above, we
purposefully chose to calculate the AOR in terms of the expected change in the mediators
per additional contact as estimated in step 2; this is a more interpretable metric that can be
compared across mediators and gives us the indirect effect of NRT-related contacts through
a particular mediation path corresponding to approximately 2 weeks of patch use. AORs in
which the effect of both baseline values of each mediator and of mediator change from
baseline to follow-up are expressed in baseline standard deviation units of the mediators are
presented in Table 5 and are much stronger than the ones reported above, since they capture
changes associated with much longer periods of patch use. Controlling for baseline
differences in self-efficacy and decisional balance, no improvement in model fit resulted
from controlling for racial/ethnic differences in the effect on smoking abstinence of either

change in smoking decisional balance ( , p = .851) or that of NRT contacts

( , p = .328). However, the effect of changes in self-efficacy on smoking abstinence

did vary by race/ethnicity ( , p = .004), Examination of individual contrasts
identified African Americans as the group solely responsible for this moderation effect

( , p = .003). As seen from the reduced model presented in Table 5, increases in
self-efficacy among African Americans failed to translate into improved odds of smoking
abstinence, with the impact of a standard unit increase in self-efficacy among African
Americans only one one-hundredth as large as among European Americans (AOR = .01,
95% CI = 0.00–0.21).

Finally, Criterion 4 requires that the effect of NRT be attenuated after accounting for its
indirect effects via the mediators. Examination of the direct effect of NRT-relate contacts on
outcome reported in Table 5, shows a 16% reduction (AOR = 0.84, 95% CI = 0.49–1.46) in
the odds of smoking abstinence per additional contact, which is no longer statistically
significant (p = 0.541), indicating a complete mediation scenario. Since Criteria 1–4 are
satisfied for both change in self-efficacy and change in decisional balance, these two
psychological variables appear to be bonafide mediators of NRT effects.

DISCUSSION
To date, smoking cessation studies tailored to individuals living with HIV/AIDS have been
scarce (Ingersolll et al., 2007; Lloyd-Richardson et al., 2008; Vidrine et al., 2006b). The
only study of mediators among HIV-positive smokers (N = 90) found changes in depression,
anxiety, and self-efficacy weakened the association between a cell-phone intervention that
included NRT and 24-hour abstinence at 3-months follow-up (Vidrine, Arduino, and Gritz,
2006a). To our knowledge, no studies have evaluated mediators of the long-term
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effectiveness of cessation intervention components, such as NRT. Even in the general
population, there are many gaps in what is known regarding the mechanism by which NRT
supports behavior change that sustains abstinence.

Multivariate analyses identified self-efficacy to refuse cigarettes and decisional balance
(beliefs about smoking) as predictors of 6-month abstinence and therefore potential
mediators of the NRT treatment effect in our sample. Contrary to Vidrine and colleagues’
(2006a) results, no evidence was found for an association between symptoms of distress
(depression, stress, substance use) and smoking abstinence. Formal mediation models
established that patch use (NRT-related sessions largely reflecting visits for additional
patches) in our sample significantly predicted the odds of 6-month abstinence. This alone
informs intervention efforts of the importance of maintaining patient contact to improve
compliance and increase weeks of patch use. Further, NRT compliance was found to predict
changes from baseline to 6-month follow-up in self-efficacy and decisional balance. When
change in these psychological variables was entered into the model, the effect of NRT was
no longer significant, and there was a strong increase in the odds of abstinence predicted by
increased self-efficacy. A weaker, but statistically significant, increase in abstinence odds
resulted from increases in decisional balance as well. On balance, mediation from these
psychological variables appears to be dominated by changes in the individual’s confidence
that they can resist temptations to smoke (self-efficacy).

One can hypothesize that longer periods of patch compliance reduce withdrawal and craving
symptoms that, in turn, impact the individual’s sense of self-efficacy to resist temptations
and prevent relapse. NRT has been shown to improve smoking treatment outcome (Stead et
al., 2008). However, less is known regarding the major mechanisms of this improvement in
outcome. Ferguson, Shiffman, & Gwaltney (2006) were the first to test whether NRT’s
reduction of real-time craving and withdrawal symptoms mediates its effects on smoking
abstinence. These authors found that NRT treatment did significantly decrease withdrawal
and craving severity; however, these reductions only partially accounted for NRT’s impact
on time to first lapse and suggest other mechanisms for the effectiveness of NRT have yet to
be identified. Although we did not directly include craving or withdrawal in our models, our
results suggest that psychological variables, such as self-efficacy, may play a critical role in
preventing relapse in this patient sample. Perhaps it is not just the lessening of withdrawal
symptoms, but that success experiences (supported by increased time on the patch)
contribute to a sense of confidence that translates to behavior change (the ability to resist
temptations and avoid relapse). In other words, self-efficacy is a cognitive mediator that is
impacted by the reduction of withdrawal symptoms that help an individual achieve the initial
quit attempt. This cognition of growing confidence, in turn, may help the individual to
increase behaviors that reduce relapse.

Surprisingly, providing patches along with minimal support (e.g., reinforcing the quitting
efforts, monitoring patch side effects, and answering questions) was equally effective as a
motivational interviewing counseling approach that is intended to increase self-efficacy and
motivation to quit (Lloyd-Richardson et al., in press). These counterintuitive findings,
suggest that counseling specifically to increase motivation and self-efficacy was not as
effective as the impact that longer periods of NRT had on those same variables. Providing
patients with success experiences may do more to improve their confidence than talking
about it. These compelling findings speak to the importance of pharmacotherapy, and the
need for interventions that can connect with motivated patients and increase compliance to
pharmacological support.

One cannot interpret our results without specific attention to racial/ethnic differences that
have been revealed in all of our analyses with this patient sample. Hispanic Americans were
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almost three times as likely to be abstinent compared with European American participants,
which was due in part to larger gains in self-efficacy from baseline to 6-month follow-up.
Once changes in self-efficacy were controlled for, their smoking abstinence rates no longer
differed from those of the European American reference group. This finding highlights the
important role of self-efficacy among Hispanic American smokers seeking to quit.
Regardless of assigned treatment, Hispanic Americans reported fewer smokers in the home
at baseline and larger improvements in self-efficacy to quit, compared with other groups.
Perhaps protective baseline social support led to these improvements in self-efficacy.

African American participants in our study were only an eighth as likely to be abstinent at 6-
month follow-up compared with European Americans. With HIV cases among African
Americans on the rise (CDC, 2008), the public health implications of African Americans’
poor abstinence rates are significant. The role of self-efficacy as a mediator of cessation
success has been documented in Vidrine and colleagues’ (2006a) study of a low-income,
largely African American population of smokers living with HIV/AIDS. In our sample,
there were improvements in African Americans’ self-efficacy to quit (of comparable
magnitude to Hispanics); however, those improvements did not translate into improved
abstinence rates for African Americans, unlike for all other groups. African Americans
presented with fewer previous quit attempts at baseline and more smokers in the home,
perhaps making it more difficult for them to remain compliant with patch use and translate
any gains in their cognitive confidence to success in their actual ability to resist smoking.
This suggests that different psychosocial risk and protective factors may have had an impact
on how certain groups respond to interventions. The ability of participants to cope with
situational temptations to smoke (self-efficacy) cannot be underestimated, making this a
natural target of future smoking cessation treatment among people living with HIV. Notably,
African Americans comprise the only group in the original PATHS study (Lloyd-Richardson
et al., in press) whose abstinence trends over time appeared to benefit from the
motivationally enhanced intervention (9% 6-month quit in ME vs. 0% in SC). However
these trends were not statistically significant, and small sample sizes prohibited further
exploration or interpretation. Clearly larger studies with this population are needed to recruit
and retain individuals from different backgrounds and elucidate intervention techniques that
can more effectively reach and connect to vulnerable subpopulations.

Although the proportion of participants’ social network supportive of quitting was
associated with abstinence, it lost significance in multivariate analyses when self-efficacy
and decisional balance were entered in the model. This suggests that the protective effect of
psychological variables overlaps with influences from the social environment. In fact, the
self-efficacy measure used in this study asks about confidence to resist smoking in social
situations. If one’s social network is unsupportive of quitting, then indeed the impact on
these psychological factors may be quite powerful. Future smoking cessation interventions
may have a greater impact if they focus on behavioral strategies that are amenable to
treatment, such as increasing support for abstinence in an individual’s social network, which
may in turn provide more opportunities to increase confidence in resisting temptations.

Findings of this study provide evidence that improving self-efficacy to resist smoking
temptations may be a psychological mechanism that results from the success experiences
boosted by NRT treatments. Our ability to directly test whether patch compliance reduces
withdrawal symptoms that in turn impact self-efficacy to quit is limited by our lack of a
measure of withdrawal/craving. Moreover, one’s confidence that he/she can resist
temptations to smoke may be confounded with level of nicotine dependence. Self-efficacy
and nicotine dependence were indeed found to be associated at baseline (Lloyd-Richardson
et al., 2008). Additionally, this sample of individuals living with HIV/AIDS showed high
baseline levels of motivation to quit, as has been reported in other HIV smoker samples

Stanton et al. Page 10

AIDS Educ Prev. Author manuscript; available in PMC 2013 February 06.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



(Burkhalter et al., 2005; Gritz et al., 2004), and participants received brief advice from their
physician. Readiness to quit and motivation may have been elevated and thus limits
generalizability to other samples.

In sum, our analysis found the efficacy of NRT compliance on 6-month quit rates to be
mediated by positive changes in self-efficacy to resist temptations to smoke and, to a lesser
extent, changes in beliefs about the pros and cons of quitting smoking. This was the case for
all ethnic-racial groups, with the exception of Afri-can Americans who were not able to
translate increased self-efficacy to abstinence. Importantly, brief and frequent contacts
focused on NRT were more effective at yielding improved cessation outcomes than a time-
intensive motivational counseling approach. Specific psychosocial factors, such as self-
efficacy, may be particularly amenable to change, and should be addressed with greater
awareness of how cultural and social contextual factors impact treatment response.
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FIGURE 1.
No Mediation.
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FIGURE 2.
Multiple Mediation.
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TABLE 1

Baseline Demographic, Smoking, and Psychosocial Characteristics (N = 412).

Variable N Overall

Age 412 42.04 (7.53)

Gender

Male 260 63.11%

Female 152 36.89%

Race/Ethnicity

 European American 212 51.46%

 Hispanic American 70 16.99%

 African American 78 18.93%

Other 52 12.62%

Employment

 Yes — Full time 54 13.14%

 Yes — Part time 31 7.54%

 No 326 79.32%

Cigarettes per Day 363 18.47 (9.87)

Motivation (Ladder)

 Less Motivated to Quit 84 20.39%

 More Motivated to Quit 328 79.61%

Smoking decisional balance 412 0.09 (0.99)

Smoking self-efficacy 412 3.80 (0.66)

Perceived vulnerability score 412 83.33 (23.82)

Response efficacy score 412 36.71 (24.67)

CESD total score 409 12.01 (6.61)

Cohen PSS total score 408 6.67 (3.30)

Proportion of network smokers 377 0.47 (0.25)

Proportion of network supports 377 0.81 (0.24)

Alcohol use past 30 days 363 3.14 (6.98)

Marijuana use past 30 days 363 2.56 (7.34)

Other substance use past 30 days 363 0.88 (3.78)

Note. CES-D = Center for Epidemiological Studies Depression Rating Scale; PSS = Perceived Stress Scale. Mean (SD) for continuous variable;
percentages for categorical variables.
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TABLE 2

Predictors of 6-month Smoking Abstinence Excluding Change in Mediators (N = 412).

Adjusted Odds Ratios Value LCL UCL p

Intercepta 0.08 0.05 0.14 < .000

Hispanic American versus European American 2.84 1.27 6.34 .010

African American versus European American 0.13 0.02 1.01 .051

Other versus European-American 0.99 0.34 2.90 .990

Baseline self-efficacy 1.50 1.04 2.17 .029

Baseline decisional Balance 0.88 0.60 1.28 .500

NRT-related Contacts 1.35 1.03 1.76 .028

Note. LCL = 95% lower confidence limit; UCL = 95% upper confidence limit; NRT = nicotine replacement therapy.

a
Intercept gives the baseline odds for European Americans.
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TABLE 3

Predictors of 6-Month Change in Self-Efficacy (N = 412)

Regression Coefficient Value LCL UCL p

Intercepta 0.49 0.31 0.66 < .001

Hispanic American versus European American 0.35 −0.01 0.71 .058

African American versus European American 0.35 0.01 0.69 .045

Other versus European American 0.02 −0.38 0.42 .933

Baseline self-efficacy −0.26 −0.40 −0.13 .001

Baseline decisional balance 0.05 −0.08 0.19 .428

NRT-related contacts 0.19 0.10 0.28 < .001

Note. LCL = 95% lower confidence limit; UCL = 95% upper confidence limit; NRT = nicotine replacement therapy.

a
Intercept gives the baseline odds for European Americans.
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TABLE 4

Predictors of 6-month Change in Decisional Balance (N = 412)

Regression Coefficient Value LCL UCL p

Intercepta −0.03 −0.16 0.09 .592

Hispanic American versus European American 0.09 −0.16 0.35 .474

African American versus European American 0.01 −0.23 0.26 .924

Other versus European American −0.22 −0.51 0.06 .131

Baseline self-efficacy 0.03 0.06 0.12 .539

Baseline decisional balance −0.61 −0.70 −0.53 < .001

NRT-related contacts 0.08 0.01 0.15 .017

Note. LCL = 95% Lower Confidence Limit; UCL = 95% Upper Confidence Limit. NRT = nicotine replacement therapy.

a
Intercept is the baseline odds for European Americans.
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TABLE 5

Predictors of 6-month Smoking Abstinence Including Change in Mediators (N = 412).

Adjusted Odds Ratios Value LCL UCL p

Intercepta 0.01 0.00 0.04 < .000

Hispanic American versus European American 0.76 0.15 3.89 .743

African American versus European American 0.11 0.00 5.98 .275

Other versus European American 0.39 0.06 2.69 .342

Baseline self-efficacy 4.96 2.25 10.93 .001

Change in self-efficacy 9.77 4.68 20.37 < .001

Change in self-efficacy

 African-American versus European American 0.01 0.00 0.21 .003

Baseline decisional balance 1.30 0.63 2.66 .477

Change in decisional balance 2.80 1.41 5.55 .003

NRT-related contacts 0.84 0.49 1.46 .541

Note. Intercept = Baseline Odds for European-Americans; LCL = 95% Lower Confidence Limit; UCL = 95% Upper Confidence Limit; NRT =
nicotine replacement therapy.

a
Intercept is the baseline odds for European Americans.
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