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Abstract

Introduction: Tobacco use among persons living with HIV represents an important risk factor for 
poor treatment outcomes, morbidity, and mortality. Thus, efforts designed to inform the develop-
ment of appropriate smoking cessation programs for this population remains a public health prior-
ity. To address this need, a study was conducted to longitudinally assess the relationship between 
intention to quit smoking and cessation over the 12-month period following initiation of HIV care.
Methods: Patients initiating HIV care at a large inner city safety net clinic were enrolled (n = 378) 
in a 12-month prospective study. Audio computer-assisted self-interviews were conducted at base-
line, and at 3, 6, 9, and 12 months post-enrollment, and HIV-related clinical data were collected 
from participants’ electronic medical records. Variables of interest included intention to quit smok-
ing, 7-day point prevalence smoking abstinence (biochemically verified), and stage of HIV. Data 
were collected in Houston, Texas from 2009 to 2015.
Results:  The sample was 75% male and 62% Black. Findings indicated that intention to quit smok-
ing increased between baseline and 3 months, and subsequently trended downward from 3 to 
12 months. Results from linear and generalized linear mixed models indicated that participants 
with advanced HIV disease (vs. not advanced) reported significantly (p < .05) higher intention to 
quit smoking at 3, 6, and 12 months post-study enrollment. A similar though nonsignificant pattern 
was observed in the smoking abstinence outcome.
Conclusions: HIV treatment initiation appears to be associated with increases in intention to quit 
smoking thus serves as a potential teachable moment for smoking cessation intervention.
Implications: This study documents significant increases in intention to quit smoking in the 
3-month period following HIV care initiation. Moreover, quit intention trended downward following 
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the 3-month follow-up until the 12-month follow-up. In addition, a marked effect for HIV disease 
stage was observed, whereby participants with advanced HIV disease (vs. those without) experi-
enced a greater increase in intention to quit. HIV treatment initiation appears to be associated with 
increases in intention to quit smoking, thus serves as a crucial teachable moment for smoking ces-
sation intervention for people living with HIV.

Introduction

The current era of antiretroviral therapy has brought about sig-
nificantly increased life expectancies for persons living with HIV/
AIDS (PLWH).1,2 However, this era has also seen increasing rates 
of cardiovascular disease and non-AIDS-associated malignancies.3 
Thus, efforts to reduce the occurrence of these diseases represent an 
important public health priority. Perhaps the most effective way to 
increase life expectancies of PLWH would be to reduce the preva-
lence of cigarette smoking in the HIV-positive population.4 Existing 
estimates indicate that the prevalence of cigarette smoking in PLWH 
is approximately double the prevalence in the general population.5,6 
Moreover, the rates of various oral diseases, pulmonary complica-
tions, coronary heart disease, and various cancers are significantly 
higher for HIV-positive smokers than HIV-positive nonsmokers.7–9 
Cigarette smoking among PLWH is also associated with higher rates 
of both antiretroviral treatment failure and overall mortality.10,11 
Despite the significant need, relatively few smoking cessation trials 
with PLWH appear in the literature. Preliminary efforts suggest that 
HIV-positive smokers are receptive to both behavioral and pharma-
cological smoking cessation treatments, and that implementing 
smoking cessation treatment programs in the HIV clinic setting is 
feasible.12 However, the published smoking relapse rates are high, 
thus additional efforts are needed to improve cessation outcomes.13

A potential approach to improve cessation outcomes among 
PLWH who smoke might consist of promoting cessation treatment 
within the context of HIV-related events (eg, HIV diagnosis, disease 
progression, treatment failure, etc.) to optimize/improve cessation 
outcomes. The literature contains various examples of increased 
smoking cessation at the time of other health-related events, such 
as cancer screening, cancer diagnosis, or pregnancy/child birth.14–16 
In fact, these health-related events are often described as “teach-
able moments” for smoking cessation interventions. Briefly stated, 
a teachable moment is characterized as any event that can prompt 
individuals to adopt risk-reducing behaviors that will improve their 
health or reduce their risk of adverse health outcomes.17 While the 
relationship between health status and smoking cessation has not 
yet been fully explored in the context of HIV/AIDS, previous efforts 
have suggested that persons diagnosed with HIV/AIDS may spon-
taneously adopt healthier lifestyles, including reductions in the num-
ber of cigarettes smoked.18 However, the timing of the change in 
smoking status in relation to HIV diagnosis is less clear, and the 
observed positive changes may occur years after the HIV diagno-
sis.19 In summary, the existing literature does suggest that PLWH 
may be receptive to making positive health behavior changes, includ-
ing quitting smoking. However, a detailed prospective characteriza-
tion of the associations between HIV-related events, individual-level 
variables, and receptiveness to smoking behavior change is needed to 
inform intervention development.

To address this gap, the primary aim of the current study was to 
assess the relationship between HIV care initiation, disease stage, and 
smoking outcomes over the 12-month period following the initiation 

of HIV care. It was hypothesized that initiation of HIV care and 
advanced HIV disease would be associated with smoking outcomes 
(ie, intention to quit smoking and smoking abstinence). Specifically, 
we hypothesized that the strongest intentions to quit smoking and 
highest rates of smoking cessation would be observed near the time 
of HIV care initiation, and trend downward over the follow-up time 
period. In addition, we hypothesized that participants with advanced 
HIV disease, as compared to participants without advanced disease, 
would report greater intention to quit smoking and higher cessation 
rates.

Methods

Potentially eligible participants were identified by reviewing the daily 
infectious disease appointment schedules at a large, safety net HIV 
care center located in Houston, Texas. New center patients were then 
proactively approached and screened by research staff at the time 
of appointment check-in. Eligibility criteria included the following: 
(1) HIV-positive and newly initiating HIV care (as determined by 
electronic medical record review); (2) currently smoking (defined as 
self-report of smoking at least 100 lifetime cigarettes and currently 
smoking every day or most days); and (3) English or Spanish speak-
ing. Infectious disease physicians at the center had the discretion to 
deem candidates ineligible based on medical or psychiatric concerns. 
After confirming eligibility, research staff administered the informed 
consent process. The University of Texas MD Anderson Cancer 
Center Institutional Review Board and The University of Texas 
Health Science Center at Houston Committee for the Protection of 
Human Subjects approved all study-related activities and provided 
oversight.

Consenting participants were asked to complete a 30- to 45-min-
ute baseline assessment, which was administered in a private location 
within the HIV care center in the form of an audio computer-assisted 
self-interview (ACASI) to accommodate varying literacy levels and 
to optimize privacy. Tablet computers were used to record partici-
pant responses directly into a computerized database containing 
programmed logic checks and skip patterns. Although no cessation 
treatment was offered as a component of the study, all participants 
were provided with information about smoking cessation resources, 
including a program consisting of supportive/educational groups 
and nicotine replacement therapy (in the form of transdermal nico-
tine patches) that was available on site at the HIV care center.

Follow-up assessments were conducted at the HIV care center at 
3, 6, 9, and 12 months post-baseline. These assessments were sched-
uled to coincide with routinely scheduled clinic appointments in 
order to reduce study-related burden. Procedures to increase follow-
up completion rates included: (1) reminder phone calls/text mes-
sages; (2) offering follow-up assessments on different days/times to 
accommodate different schedules; and (3) obtaining the names and 
phone numbers of at least three collaterals (ie, friends or relatives). 
Follow-up assessments included an ACASI (similar to the baseline 
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ACASI) and an expired carbon monoxide (CO) test. Participants 
received $25 gift cards for each assessment they completed.

Dependent Variables
The primary outcomes of interest were intention to quit smoking 
and point prevalence smoking abstinence, biochemically verified by 
expired CO. Behavioral intention is a well-recognized construct of 
many effective behavioral models and is among the strongest predic-
tors of future behavior.20,21 Intention to quit smoking was assessed 
with a single Likert-type scale in which participants were asked the 
question “Do you plan to quit smoking?”. Responses ranged from 
1 (lowest intention to quit) to 7 (highest intention to quit). The 
determination of point prevalence smoking abstinence was based 
on the Society for Research on Nicotine and Tobacco recommenda-
tions.22 Participants were considered abstinent if they self-reported 
not smoking (not even a single puff) in the past 7 days and had an 
expired CO level of less than 7 parts per million.

Independent Variables
The independent variables of interest included time from HIV treat-
ment initiation and HIV disease progression. Time from initiation 
was estimated by time point of assessment (eg, time of treatment 
initiation, 3, 6, 9, and 12 months post-initiation). HIV disease stage 
determination was informed by the Centers for Disease Control and 
Prevention (CDC) HIV infection stage criteria.23 Specially, at each 
time point, participants with CD4+ T-lymphocyte counts of less than 
200 cells/µL or an HIV-related illness were coded as having advanced 
HIV disease, while participants not meeting these criteria were coded 
as not advanced.

Covariates
Demographic variables of interest included age at study entry, 
gender identity, race/ethnicity, education, work status, route of 
HIV transmission, and drug/alcohol use. Psychosocial variables 
included depressive symptoms, affect, social support, and nicotine 
dependence. Depressive symptoms were assessed with the Center 
for Epidemiologic Studies Depression Scale (CES-D)24; the 20-item 
Positive and Negative Affect Schedule (PANAS) was used to assess 
affect25; the 12-item Interpersonal Support Evaluation List (ISEL) 
was used to assess social support26; and the 6-item Fagerström Test 
for Nicotine Dependence (FTND) was used to assess dependence 
levels.27

Statistical Plan
Descriptive statistics, including frequencies, proportions, means, 
and SDs, were generated, as appropriate, to characterize the sam-
ple. To assess the associations between HIV disease status (advanced 
vs. not advanced) and intention to quit smoking at each time point, 
unadjusted linear regression was used. Similarly, unadjusted logistic 
regression was used to evaluate the associations between disease sta-
tus and smoking abstinence (biochemically verified by expired CO) 
at each follow-up time point.

To examine the relationship between HIV disease status and 
smoking outcomes across the time points,28 the MIXED procedure 
in SAS 9.4 (SAS Institute, Cary, NC) was used to model the repeated 
outcome measures of intention to quit using an R-side variance com-
ponents covariance structure. The GLIMMIX procedure was used 
to model the repeated outcome measures of smoking abstinence 
using an R-side unstructured covariance structure. For both smoking 

outcomes, we introduced an interaction term to allow the effect of 
HIV disease status to vary across the time points and obtained par-
ameter estimates via maximum likelihood. These interaction models 
also accounted for demographic and psychosocial variables identi-
fied as follows. Each covariate was assessed in a univariate model 
and then associated variables (α  =  .2) were included in a multi-
variable model which was reduced to the final model using back-
ward selection. This final model included those covariates found to 
be significantly associated with the smoking outcome (α =  .05) or 
to alter the main relationship of interest by more than 20% when 
excluded. This model was used to evaluate the associations between 
disease status and the smoking outcomes by obtaining the difference 
between the adjusted mean (least squares mean estimate) in those 
with advanced HIV disease and those without advanced HIV disease 
at each time point. Since participants had to be current smokers to 
be eligible for the study, we modeled the point prevalence smoking 
abstinence using only the follow-up assessments.

Several methods were used to handle missing data, including 
analysis of available data (ie, complete case analysis), intention to 
treat (ITT) (in which missing 7-day smoking abstinence values were 
coded as smoking), and sequential multiple imputation (SMI).29,30 
Missing rates ranged from roughly 25% to 53% across the time 
points for the smoking outcomes, and the proportion of missing-
ness was unbalanced across participants with advanced versus not 
advanced disease. Such unbalanced missingness has the potential 
to result in an overestimation of the effect of disease status on the 
smoking outcomes, when a missing outcome is treated as smok-
ing.31 Therefore, to address the missingness and reduce the nonre-
sponse bias in our statistical analysis, we used SMI as our primary 
approach.29,30 Before implementing SMI, we identified covariates to 
include in the imputation of each variable at each time point with 
missing data. First, for each item with missing data, we assessed 
models to identify which covariates significantly predicted either the 
variable or its missingness. These covariates were examined for col-
linearity and then stepwise regression was used to identify the set of 
covariates to be included in imputation for each variable. To imple-
ment SMI, linear regression models were used to impute the Likert 
scale variable, intention to quit, with values restricted between 1 
and 7 and then the imputed values were rounded to integers. Point 
prevalence smoking abstinence was imputed using logistic regression 
models. We generated 40 imputed values for each missing item, then 
used Rubin’s rule to combine the parameter estimates which takes 
into account both the within- and between-imputation variance.32

Results

Between the spring of 2009 and the fall of 2014, 1557 patients from 
the HIV care center were approached and screened for eligibility. 
Of the 540 eligible individuals identified, 403 (74.6%) consented 
to participate in the study. The most frequently cited reason for 
not consenting was lack of available time to complete the baseline 
assessment. Twenty-five of the consenting participants did not com-
plete the baseline assessment, thus the final sample size available for 
analysis was 378. Follow-up rates were 76% at 3 months, 58% at 
6 months, 52% at 9 months, and 61% at 12 months (see Figure 1).

The baseline demographic and psychosocial characteristics of the 
participants (n = 378) are provided in Table 1. Participants reported 
a mean (SD) age of 38.7 (10.5) years and were predominately male 
(73%), African American (64%), single/not living with a significant 
other (81%), and reported high school education or less (75%). At 
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the time of study enrollment, 40% of participants smoked more 
than 10 cigarettes per day and 67% reported smoking their first cig-
arette of the day within 30 minutes of waking. The proportion of 
participants with advanced HIV disease trended downward over the 
12-month follow-up period: 55.3% at baseline, 49.7% at 3 months, 
30.4% at 6 months, 24.6% at 9 months, and 26.7% at 12 months.

The relationship between advanced HIV disease status and 
intention to quit smoking over time is depicted in Figure  2. In 
general, the figure indicates that regardless of disease status, inten-
tion to quit increased between baseline and 3 months, and subse-
quently trended downward from 3 to 12 months. Results from the 
unadjusted single time point and the adjusted longitudinal analyses 
for HIV disease status and the intention to quit outcome, using SMI 
methodology to account for missing data, are provided in Table 2. 
Unadjusted significant differences in intention to quit by disease sta-
tus were not observed at the time of study enrollment nor at the 
12-month follow-up. However, participants with advanced disease 
did report significantly (p < .05) higher intention to quit at 3, 6, 
and 9 months post-study enrollment. Results from the longitudinal 
adjusted model analyses, accounting for FTND and Positive Affect 
at baseline, revealed similar trends. The adjusted mean intention to 
quit was significantly different between those with advanced and 
without advanced HIV disease at the 3- and 6-month follow-up 
visits. The adjusted mean intention to quit was roughly 0.4 higher 
in participants with advanced HIV disease. Analysis of available 
data, unadjusted and adjusted, also suggested that participants with 

advanced disease reported higher intention to quit at the 3- and 
6-month follow-ups (results not shown).

The trends in biochemically verified 7-day smoking abstinence 
over the 12-month follow-up window indicated that cessation rates 
were approximately 10% at 3 months, 12% at 6 months, 14% at 
9 months, and 8% at 12 months. The unadjusted single time point 
and the adjusted longitudinal associations between HIV disease sta-
tus and smoking abstinence, using SMI approach, are provided in 
Table 3. The unadjusted models did not identify a significant asso-
ciation between HIV disease status and smoking abstinence at any 
of the follow-up time points. The available data analyses revealed 
similar results. However, the single time point ITT analyses indicated 
that individuals with advanced disease (vs. not advanced) were sig-
nificantly more likely to quit at the 3-month follow-up (odds ratio 
[OR] = 2.6, 95% confidence interval [CI]: 1.1, 6.0) and at the 6-month 
follow-up (OR = 2.7, 95% CI: 1.1, 6.2). Results from the longitu-
dinal adjusted SMI models did not reveal any statistically significant 
differences by advanced disease status. However, age was retained in 
the final model, indicating that older participants were less likely to 
quit smoking (OR = 0.96, 95% CI: 0.94, 0.98). Longitudinal models 
using ITT methodology indicated that participants with advanced 
disease (vs. not advanced) were more likely to quit at 3  months 
(OR = 2.4, 95% CI: 1.0, 6.2) and 6 months (OR = 3.1, 95% CI: 
1.2, 7.9), though only the comparison at 6 months reached statis-
tical significance. No significant associations were revealed from the 
available data methodology (results not shown).

Figure 1. Diagram of Project STATE: screening, study enrollment, and retention through 12-month follow-up.
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Discussion

The findings from this study indicate that time from HIV treatment 

initiation may be associated with intention to quit smoking. Overall, 

increases in intention to quit smoking were observed between the 

time of study enrollment (ie, time of HIV treatment initiation) and 

the 3-month follow-up period, and quit intention trended downward 

following the 3-month follow-up until the 12-month follow-up. 

In addition, a marked effect for HIV disease stage was observed. 
Specifically, when using the SMI methodology, compared to par-
ticipants without advanced HIV disease, those who had advanced 
disease (ie, CD4+ T-lymphocyte counts of <200 cells/µL or an HIV-
related illness) experienced a greater increase in intention to quit, 
which was maintained from month 3 through month 9 in the single 
time point analyses and from month 3 through month 6 longitu-
dinal analyses. While similar, the trends that were observed when 
7-day smoking abstinence was considered were not identical to the 
trends observed with intention to quit. That is, after initiating HIV 
care, about 10% of participants achieved smoking abstinence by the 
3-month follow-up. However, unlike the intention to quit outcome 
which dropped after month 3, abstinence rates continued to increase 
until month 9 (14%), before dropping at month 12. Again, the 
effects were more pronounced in participants with advanced HIV. In 
general, there was no significant relationship observed between time 
from treatment entry, advanced HIV status, and the 7-day abstin-
ence outcome, in the SMI or available data methodologies. Though 
a significant finding was observed when the ITT methodology was 
used, its importance is weakened by the unbalanced nature of the 
missingness in those with and without advanced disease. Thus, the 
findings from this study suggest that, like other health-related events, 
the initiation of HIV treatment may serve as a teachable moment for 
promoting increased intention to quit smoking.14–16

To our knowledge, no other efforts to prospectively evaluate the 
relationships between smoking outcomes and HIV-related events 
(eg, diagnosis, progression, treatment initiation) appear in the litera-
ture. However, several studies have attempted to examine the effects 
of markers of HIV disease on cessation outcomes. For example, a 
recent report from the Multicenter AIDS Cohort Study (MACS) 
described the association between several HIV-related variables and 
current smoking status. Unlike the findings from the current study, 
results from the MACS report suggested that participants with more 
advanced HIV disease, as indicated by detectable HIV RNA levels 
in plasma, were more likely to smoke cigarettes.33 Indeed, this find-
ing indicating that cigarette smoking may be associated with poor 
virologic response to antiretroviral therapy has been previously 
reported and provides a strong rationale for the need for cessation 
interventions targeting PLWH.11,34 It should be emphasized, however, 
that previously reported findings do not account for time of HIV 
diagnosis or HIV treatment initiation. That is, while findings from 
the current study indicate that individuals with advanced HIV dis-
ease are more likely to intend to quit, and/or achieve abstinence, this 
relationship is strongest near the time of HIV care initiation and 
likely does not remain over time. This suggests that, consistent with 
McBride’s framework, it may be imperative to pair smoking cessa-
tion interventions for PLWH at or near the time of HIV diagnosis 
not only to reduce the risk of longer-term adverse health effects but 
also to capitalize on a temporary increase in receptivity.17

Findings from this study should be interpreted in the context of 
several design-related considerations and limitations. Among these 
was the decision to use the time of HIV care initiation as the entry 
point for study inclusion rather than the time of HIV diagnosis. That 
is, participants were recruited upon arrival at the HIV care center 
for their first visit with an infectious disease physician. While HIV 
care initiation ideally occurred within 30 days of their HIV diagno-
sis, some participants may have postponed initiation for a longer 
duration of time (>30 days). Given the limitations of our available 
data, we were not able to assess the relationship between time of 
actual HIV diagnosis and smoking outcomes. Thus, it is possible that 

Table 1. Demographic, Behavioral, and Psychosocial 
Characteristics of All Participants at Baseline

Characteristic n (%) or mean ± SD

Demographic variables
  Age, years 38.7 ± 10.5
  Sex
    Female 102 (26.98)
    Male 276 (73.02)
  Race/ethnicity
    White 68 (17.99)
    Black 242 (64.02)
    Hispanic 54 (14.29)
    Other 14 (3.70)
  Relationship status
    Single/not living with significant other 308 (81.48)
    Living with significant other 70 (18.52)
  Highest level of education
    Less than high school 136 (35.98)
    High school or equivalent 147 (38.89)
    More than high school 95 (25.13)
  Work status
    Working full or part time 60 (15.87)
    Can’t find work 95 (25.13)
    Not working—other 40 (10.58)
    Not working—poor health 183 (48.41)
  Route of HIV infection
    Heterosexual 161 (42.59)
    MSM 141 (37.30)
    Injection drug use 34 (8.99)
    Other 42 (11.11)
  Illicit drug use in the past 30 days
    Yes 176 (46.56)
    No 202 (53.44)
  Nicotine dependence, FTND score 4.2 ± 2.5
  Cigarettes smoked each day
    >10 151 (39.95)
    ≤10 227 (60.05)
  Time to first cigarette after waking
    Within 30 min 254 (67.20)
    >30 min 124 (32.80)
  Alcohol use, AUDIT score
    ≥8 98 (25.93)
    <8 280 (74.07)
Psychosocial variables
  Depression, CES-D score
    ≥16 254 (67.20)
    <16 124 (32.8)
  Negative Affect, PANAS-N score 21.3 ± 10.1
  Positive Affect, PANAS-P score 30.8 ± 10.5
  Social support, ISEL overall score 34.7 ± 8.0

AUDIT, Alcohol Use Disorders Identification Test; CES-D, Center for 
Epidemiologic Studies Depression Scale; FTND, Fagerström Test for Nicotine 
Dependence; ISEL, Interpersonal Support Evaluation List; MSM, men who 
have sex with men; PANAS, Positive and Negative Affect Schedule.
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the teachable moment effect could have been diminished for some 
participants. Despite this possibility, targeting recruitment efforts 
to the time of HIV care initiation provided the team with a fea-
sible way to standardize participant recruitment efforts. Assuming 
that HIV care initiation represents an important health care system 
engagement moment for PLWH, pairing future tobacco treatment 
intervention with this contact would likely be more readily imple-
mented compared to field-based HIV screening programs. Results 
should also be considered in light of the available cessation program 
(consisting of supportive/educational groups and free/low cost nico-
tine replacement therapy) at the study site. It is possible that the 
availability of this program may have influenced the observed rela-
tionships between time from care initiation, HIV disease stage, and 
smoking-related variables, thus findings may not generalize to other 
HIV clinic sites with other (or no) cessation programs. It is also pos-
sible that the results from this sample may not be generalizable to 
other populations given some of the unique aspects of this sample. 
This sample was majority male and Black, recruited from one clinic 
in Texas, many of whom reported drug use and a high level of addic-
tion to combustible cigarettes. Finally, missing data, particularly at 
the longer-term (ie, 9- and 12-month) follow-ups, were higher than 
anticipated. Missing data were not necessarily attributable to high 
study dropout rates. In fact, for the most part (>90%), participants 
who missed study follow-up also missed scheduled appointments at 
the HIV care center. While the SMI analytic approach utilized in the 
current study provides a robust method to handling missing data,29,30 
it remains possible that our observed effects could be biased, due to 
potential non-ignorable missingness.35

Findings from this study suggest that initiating HIV care may 
serve as a teachable moment for smoking cessation. Given the lim-
ited success of the published tobacco intervention trials for PLWH,13 
these findings may provide some direction for future intervention 
development. For example, directly pairing tobacco cessation treat-
ment with an HIV diagnosis, or at the time that HIV care is initiated, 

Table 2. Relationship Between HIV Status and Intention to Quit

Pairwise comparisons between HIV disease status

Time point

Unadjusted mean  
difference, single time point 

models (95% CI)a

Adjusted mean  
difference, longitudinal 

model (95% CI)b

Baseline 0.0703 (−0.3163, 0.4568) 0.2253 (−0.0859, 0.5364)
3 months 0.4740 (0.1116, 0.8363)* 0.3921 (0.0549, 0.7293)*
6 months 0.4716 (0.0474, 0.8957)* 0.4071 (0.0538, 0.7603)*
9 months 0.5747 (0.1546, 0.9947)* 0.3046 (−0.0547, 0.6639)
12 months 0.1303 (−0.2908, 0.5514) 0.1135 (−0.2323, 0.4593)

CI, confidence interval.
aEstimated by least squares mean in single variable linear regression model.
bEstimated by least squares mean in multiple variable repeated measures linear 
regression model, adjusting for Fagerström Test for Nicotine Dependence and 
Positive Affect at baseline.
*p < .05.

Table 3. Relationship Between HIV Status and Abstinence Status

Pairwise comparisons between HIV disease status

Time point

Unadjusted odds ratio,  
single time point models  

(95% CI)a

Adjusted odds ratio, 
longitudinal model  

(95% CI)b

3 months 1.51 (0.72, 3.15) 1.41 (0.66, 3.02)
6 months 1.20 (0.55, 2.62) 1.43 (0.62, 3.28)
9 months 0.86 (0.38, 1.94) 0.91 (0.39, 2.12)
12 months 1.24 (0.51, 3.03) 1.18 (0.47, 2.95)

CI, confidence interval.
aEstimated by least squares mean in single variable logistic regression model.
bEstimated by least squares mean in multiple variable repeated measures 
logistic regression model, adjusting for age, Fagerström Test for Nicotine 
Dependence, and Negative Affect at baseline.

Figure 2. Intention to quit smoking at each assessment time point by HIV disease status.*P < .05. **Advanced HIV disease defined as CD4+ T-lymphocyte counts 
of <200 cells/µL or an HIV-related illness.
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may offer the potential to meaningfully increase cessation rates. 
Thus, future efforts to develop cessation treatments that are appro-
priate for implementation at this time point are especially needed. 
Similarly, efforts to design cessation interventions for PLWH that 
can be dynamically tailored according to an individual’s current 
stage of HIV may further increase abstinence. For example, the ideal 
treatment content, or treatment approach, for an individual with 
advanced stage HIV may differ from that of an individual with sta-
ble disease or early stage disease. Future efforts will also attempt to 
tease apart the between- and within-subject effect of disease status 
and examine potential moderators and mediators of the relation-
ships between HIV disease status, smoking cessation outcomes, and 
demographic covariates such as age, gender, depression, and nico-
tine dependence. Finally, efforts to more fully evaluate other salient 
components of this observed effect are planned. Specifically, we are 
currently evaluating the role(s) of perceived impact of HIV and per-
ceived seriousness of HIV infection. Such knowledge may help to 
better inform the next generation of tobacco cessation treatments for 
PLWH, as well as contributing to the understanding of the mecha-
nisms of the teachable moment.
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