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Abstract

Background: Lower rates of smoking cessation are a major reason for the higher prevalence of 
smoking among socioeconomically disadvantaged adults. Because barriers to quitting are both 
more numerous and severe, socioeconomically disadvantaged smokers may benefit from more 
intensive intervention. We sought to determine whether a smoking cessation intervention deliv-
ered by public housing residents trained as Tobacco Treatment Advocates (TTAs) could increase 
utilization of cessation resources and increase abstinence.
Methods: We conducted a group-randomized trial among Boston public housing residents who 
were interested in quitting smoking. Participants at control sites received standard cessation mate-
rials and a one-time visit from a TTA who provided basic counseling and information about ces-
sation resources. Participants at intervention sites were eligible for multiple visits by a TTA who 
employed motivational interviewing, cessation counseling, and navigation to encourage smokers 
to utilize cessation treatment (Smokers’ Quitline and clinic-based programs). Utilization and 7-day 
and 30-day point prevalence abstinence were assessed at 12 months. Self-reported abstinence was 
biochemically verified.
Results: Intervention participants (n = 121) were more likely than control participants (n = 129) 
to both utilize treatment programs (adjusted odds ratio [aOR]: 2.15; 95% confidence interval [CI]: 
0.93–4.91) and 7-day and 30-day point prevalence abstinence (aOR: 2.60 (1.72–3.94); 2.98 (1.56–
5.68), respectively). Mediation analysis indicated that the higher level of utilization did not explain 
the intervention effect.
Conclusions: An intervention delivered by peer health advocates was able to increase utiliza-
tion of treatment programs and smoking abstinence among public housing residents. Future 
studies of similar types of interventions should identify the key mechanisms responsible for 
success.

http://www.oxfordjournals.org/
mailto:danbrook@bu.edu?subject=
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Implications: In order to narrow the large and growing socioeconomic disparity in smoking rates, 
more effective cessation interventions are needed for low-income smokers. Individual culturally-
relevant coaching provided in smokers’ residences may help overcome the heightened barriers to 
cessation experienced by this group of smokers. In this study among smokers residing in public 
housing, an intervention delivered by peer health advocates trained in motivational interview-
ing, basic smoking cessation skills, and client navigation significantly increased abstinence at 12 
months. Future research should address whether these findings are replicable in other settings 
both within and outside of public housing.

Introduction

Cigarette smoking is the leading cause of preventable disease and 
death in the United States and accounts for more than 480 000 
deaths every year.1 The prevalence of smoking is substantially higher 
among socioeconomically disadvantaged adults, and the gap has 
widened between 2005 and 2015 whether measured by education, 
income, or health insurance status.2 Although higher rates of smok-
ing initiation play a role, the lower rate of smoking cessation among 
socioeconomically disadvantaged smokers is a major reason for the 
widening gulf.3 Smoking cessation rates are two-thirds lower among 
those with lower educational attainment compared to those with 
higher educational attainment.4

A recent review of the literature on smoking among socioeco-
nomically disadvantaged adults highlighted a number of factors that 
contribute to the disparity in quit rates including, among others, 
greater stress; lower motivation, self-efficacy, and social support; 
and lower levels of utilization and completion of evidence-based 
cessation treatments.5 Because of these barriers, socioeconomically 
disadvantaged smokers may particularly benefit from more intensive 
intervention to motivate a quit attempt; assist in initiating and main-
taining engagement in evidence-based treatment, such as medication 
and behavioral counseling; and provide social support.

We therefore conducted a smoking cessation intervention among 
smokers living in public housing in Boston, delivered by public 
housing residents who were trained as tobacco treatment advocates 
(TTAs). Compared with smokers receiving a single standard cessa-
tion counseling visit, we hypothesized that smokers receiving a tai-
lored intervention that included multiple visits from a peer TTA who 
utilized motivational interviewing and provided assistance in con-
necting to quitlines and clinic-based cessation programs and obtain-
ing nicotine replacement therapy (NRT) would have higher rates of 
both utilization of quitlines and clinic-based cessation programs and 
of smoking abstinence.

Methods

Study Setting
Approximately 25 000 residents reside in Boston public housing 
developments (PHDs), managed by the Boston Housing Authority 
(BHA). The study was conducted in the 26 PHDs that are catego-
rized as primarily family housing developments. Two of the PHDs 
were used as pilot sites; because some PHDs were small and situ-
ated in close proximity to one another, the remaining 24 PHDs were 
combined into 22 groups.

Design
We conducted a two-parallel-groups stratified cluster-randomized 
trial. Although the intervention was targeted to individuals, 

randomization was implemented at the level of the PHD to reduce 
the risk of contamination resulting from interactions between par-
ticipants assigned to the intervention and control conditions. PHDs 
were divided into two strata based on median number of living units, 
and treatment group was assigned by a random number generator 
within each stratum to achieve a relatively equal balance of residents 
in each arm. Participants were evaluated at study entry and at 3-, 
7- and 12-month follow-up. The Boston University Medical Center 
Institutional Review Board approved the study, and a Data and 
Safety Monitoring Board provided oversight of procedures involv-
ing human subjects. The study was registered with ClinicalTrials.gov 
(NCT01651611).

Participants
Participants were current smokers aged 18–79 who spoke English 
or Spanish and either planned to quit smoking in the next month 
or were thinking about quitting in next 6 months, with no plans to 
leave public housing in the next 12 months. Participants who had 
abstained from tobacco for the past 7  days, reported current use 
of pharmacological treatment for smoking cessation, were currently 
engaged with a smokers’ quitline or other clinic-based cessation pro-
gram, and/or had major cognitive or psychiatric impairment were 
not eligible to participate. Participants in each arm who completed 
at least one TTA visit were considered enrolled in the study and eli-
gible for follow-up.

Recruitment and Data Collection
Study staff met with property managers and tenant leaders (mem-
bers of tenant task forces and/or individuals widely regarded as 
informal leaders) at each PHD before initiating recruitment at 
that site. Two trained public housing residents who operated inde-
pendently of the TTAs conducted recruitment and data collection. 
Training was administered by study staff (TE, JD) and consisted of 
human subject research ethics, with a major focus on confidentiality 
and informed consent; detailed review of the study protocol, consent 
form, and questionnaire; use of the CO monitor; and personal safety. 
The major recruitment strategy consisted of door-knocking and flyer 
distribution at each site; additional techniques included organiza-
tion of community meetings, attendance at PHD events such as sum-
mer fairs, notices in BHA newsletters and enclosed with the rent 
statement, and a toll-free study phone number. Other participants 
learned about the study through word-of-mouth. Interested smokers 
provided informed consent and were administered a brief screening 
questionnaire.

After the study was underway, BHA unexpectedly announced 
its intention in 2010 to adopt a smoke-free policy that would pro-
hibit lit tobacco use in all indoor common areas and residents’ liv-
ing quarters; the policy took effect simultaneously at all PHDs in 
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September 2012. The great majority of residents were aware of the 
upcoming policy; BHA also provided residents with the option of 
attending smoking cessation groups, though utilization was very 
low. Recruitment and data collection for our study was ongoing 
throughout the period before and after implementation of the policy. 
Our study was neither designed nor powered to assess the impact of 
the policy change, and we were not able to make any modifications 
other than to clarify with participants that our study was independ-
ent of BHA’s effort. In the data analysis, we did adjust for calendar 
date of study enrollment in relation to the smoke-free policy adop-
tion to account for potential confounding.

Questionnaires were administered in English or Spanish at 
baseline and at 3, 7, and 12 months after enrollment; participants 
received $25, $30, $35, and $50, respectively, for completion of the 
questionnaires. Recruitment commenced in November 2011, and 
follow-up was completed in June 2014.

Interventions
Control Group
Participants at control PHDs received written materials with gen-
eral tips for quitting smoking, using NRT, and information on the 
Smokers’ Quitline and local clinic-based smoking cessation pro-
grams, plus a single session of approximately 45 minutes with a 
control TTA. The control TTA provided basic smoking cessation 
information, including benefits of quitting, importance of support, 
medication and counseling options, and strategies to prevent relapse. 
For those participants ready to make a quit attempt, the control TTA 
helped develop a quit plan.

Intervention Group
The intervention was based on previously developed smoking ces-
sation protocols for integrating Motivational Interviewing with 
cognitive-behavioral strategies for smoking cessation by one of the 
co-investigators (BB).6,7 The intervention also included patient navi-
gation to connect participants with community resources for quit-
ting smoking (in particular, the Massachusetts Smokers Quitline 
and clinic-based smoking cessation programs). The TTAs assisted in 
making connections to these resources by contacting the Quitline to-
gether with the participant or by sending a referral, with the Quitline 
then initiating contact, and also by finding transportation-accessible 
health centers that offered smoking cessation programs. They also 
helped participants obtain NRT at no or minimal cost, generally 
by doctors’ prescription covered through the Medicaid program. 
Participants in the intervention arm were eligible to receive up to 
nine home visits from a TTA over a 6-month span.

The TTAs met with participants in their home. Visits used mo-
tivational interviewing communication skills (open-ended questions, 
reflections, summaries). Visit 1 focused on building rapport, explor-
ing participants’ smoking habits and motivations for quitting, and 
preliminary goal setting. Visit 2 focused on strategies to maximize 
social support, including discussion of aspects of participants’ social 
networks that might facilitate or impede a successful quit attempt. 
During subsequent visits, participants could select from a menu of 
topics, including risks of continuing to smoke, building confidence to 
quit smoking, concerns about gaining weight, curbing cravings, man-
aging stress and mood, quitting for good, and secondhand smoke.

Once participants were motivated to make a quit attempt, they 
completed a written quit plan in which they set a quit date and 
identified smoking triggers and coping strategies, steps to procure 
pharmacological treatment for cessation, and people to help support 

their attempt. At this point, the TTA switched focus to motivat-
ing the participant to connect with cessation treatment resources. 
Participants were given the choice to continue to meet with the 
TTA or solely utilize the community resources. The great majority 
selected the former option.

TTA Selection, Training, and Treatment Fidelity
Four TTAs—three of whom were current residents of public hous-
ing—were selected to provide gender (3 female/1 male), racial/ethnic 
(3 Latino/1 African American), and linguistic (2 English/1 Spanish/1 
bilingual Spanish-English) diversity. Three TTAs worked with par-
ticipants only in the intervention arm, while the fourth focused only 
on control participants.

The project director (TE) provided tailored training in human 
subject research and good research practice to all TTAs, and an 
experienced tobacco treatment specialist provided an in-person 
version of an online course titled “Basic Skills for Working with 
Smokers” offered by the University of Massachusetts. The interven-
tion TTAs also received training in motivational interviewing and in 
the protocol by a certified trainer (BB) over 3.5 days. TTAs practiced 
the protocol with several pilot participants until they attained profi-
ciency on the Motivational Interviewing Treatment Integrity Scale.8

All sessions throughout the study were audiotaped. The pro-
ject director (TE) reviewed all tapes for adherence to protocol, and 
the motivational interviewing trainer (BB) also reviewed a sample. 
Recordings of intervention sessions were also reviewed with TTAs 
during weekly supervision. TTAs were required to complete booster 
sessions and targeted skill exercises if they were judged to be non-
adherent in motivational interviewing skills or in protocol delivery.

Measures
The primary outcomes were point prevalence abstinence in the last 
7 days and 30 days at 12-month follow-up. An exhaled carbon mon-
oxide (CO) sample was obtained from all participants who reported 
not smoking for the past 7 days. A CO level <8 ppm was considered 
consistent with smoking abstinence.9 Participants who self-reported 
being abstinent but with values above this level were reclassified as 
currently smoking. The secondary outcome was self-reported util-
ization of the Massachusetts Smokers’ Quitline or local clinic-based 
programs.

Covariates measured at baseline included age, language, race/eth-
nicity (black non-Hispanic, Hispanic, and white non-Hispanic; four 
participants reported a different race and were included with whites 
for purposes of analysis), educational attainment, period of enroll-
ment in the study in relation to the effective date of the smoke-free 
policy (>6 months before, ≤6 months before, and post-policy adop-
tion), cigarettes per day, Fagerstrom Test for Nicotine Dependence 
(FTND) score, prior quit attempts, prior pharmacological and/
or behavioral counseling cessation treatments, motivation to quit 
(“Readiness to Quit Ladder,” a 10-point Likert scale of motivation 
with respect to readiness to quit smoking),10 self-efficacy to quit,11 so-
cial support (eight items from the Interpersonal Support Evaluation 
List [ISEL]),12 stress (Perceived Stress Scale),13 Abbreviated Hassles 
Index,14 overall health status, 10-item Center for Epidemiologic 
Studies Depression Scale (CESD-10), and self-reported physician 
diagnosis of depression or anxiety.

Data Analysis
General estimating equation (GEE) logistic regression models were 
used to calculate odds ratios for the effect of TTA intervention on 
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main and secondary outcomes. We experimented with log-bino-
mial models in order to obtain risk ratios, but the study was not 
of sufficient size and models did not converge. All models used an 
exchangeable correlation structure to account for potential similari-
ties between participants in the same public housing site arising from 
the group-randomized design. SAS version 9.3 (SAS Institute, Inc., 
Cary, NC) was used for all analyses.

Analyses were performed based both on treatment group assign-
ment and also accounting for number of TTA sessions in the inter-
vention group at the time of follow-up (1, >1). To address potential 
confounding, a propensity score model that predicted intervention 
status was constructed using race, enrollment time, health, depres-
sion, nicotine dependence, age, gender, cigarettes per day, lifetime 
quit attempts, previous NRT use, motivation to quit, and self-effi-
cacy to quit.15 Propensity score distributions were compared between 
intervention and control groups to ensure sufficient overlap and the 
propensity score values were used in the final outcome models.

Multiple imputation procedures were used for 7-day and 30-day 
outcomes to account for missing outcome data from nonrespond-
ents. Missing values were imputed separately for each TTA treat-
ment group from data on age, gender, race/ethnicity, enrollment 
time, health status, depression, nicotine dependence, cigarettes per 
day, program utilization, NRT use, motivation to quit, and self-effi-
cacy to quit. Missing outcomes were imputed for ten datasets and 
subsequently analyzed using an exchangeable correlation structure 
and adjusting for the same propensity scores as the complete case 
analysis. In addition to multiple imputation, we also conducted an 
analysis based on a “worst-case” scenario in which all participants 
with missing outcome data were assumed to still be smoking.

We explored whether effects of the intervention may have been 
mediated by greater utilization of the Quitline or clinic-based cessa-
tion programs, NRT use, motivation to quit, or self-efficacy to quit, 
utilizing an approach described by Valeri and VanderWeele.16 The 
method is based on a counterfactual approach where the total effect 
of group assignment on quit status is divided into indirect and direct 
effects. The former represents the effect of the intervention on quit 
status mediated through one of the hypothesized mediators, while 

the latter represents the effect of the intervention through pathways 
that do not involve the mediator.

The main benefit of this approach is that it allows determination 
of both the estimated magnitude and the precision of measurement 
of the components by examining their estimates and confidence 
intervals (CIs) directly. An estimate of 1.0 for the indirect effect 
indicates that all the impact of the intervention operated through 
mechanisms other than the hypothesized mediator. An estimate that 
is substantially similar to the marginal total effect indicates that the 
entire impact of the intervention operated through the hypothesized 
mediator, while intermediate estimates indicate partial mediation. 
The mediation analysis was conducted using logistic regression 
models combined with bootstrapping techniques to estimate stand-
ard errors and CIs.

Results

A total of 506 smokers, ranging from 3 to 40 per site, were recruited, 
of whom 331 completed one visit and were considered enrolled and 
eligible for follow-up (Figure 1). We restricted primary analyses to 
participants who completed a 12-month follow-up questionnaire 
(n = 250; 76%).

Demographic, Health and Smoking Characteristics
Characteristics of participants are reported in Table 1. At baseline, 
participants were mostly female (72%) and greater than age 40 
(68%). The gender distribution of study participants was similar to 
the distribution among adults in family housing developments. The 
distribution of race/ethnicity was 56% black, 25% Hispanic, and 
19% white/Other. Forty-one percent of participants reported they 
were in fair or poor health, and 39% screened positive for depres-
sion according to the CES-D-10. A majority (57%) of participants 
smoked fewer than 10 cigarettes per day, and most (88%) reported 
at least one lifetime quit attempt. As expected based on the eligibil-
ity criteria, motivation to quit was high (78%). Intervention partici-
pants had a median of 3 TTA sessions: 28% had one session, 30% 
had 2–3 sessions, 26% had 4–5 sessions, and 16% had 6–9 sessions.

Figure 1. Flow diagram of enrollment and retention.
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Differences in the distribution of baseline characteristics between 
intervention and control groups were expected due to the fact that 
randomization was implemented at the level of the development 
rather than at the individual level. Most notably, participants in the 

control group were more likely to be older, black, and have made at 
least one previous quit attempt, while those in the intervention group 
were more likely to score positive for depression on the CESD-10 
scale (Table 1).

Table 1. Baseline Demographic, Health and Smoking Characteristics Among Participants Who Did and Did Not Complete the 12-Mo 
Follow-up Questionnairea

Completed 12-mo questionnaire Did not complete 12-mo questionnaire

Total (n = 250) Intervention (n = 121) Control (n = 129) Total (n = 81) Intervention (n = 40) Control (n = 40)

N (%) N (%) N (%) N (%) N (%) N (%)

Age
 18–39 78 (31.2) 48 (39.7) 30 (23.3) 28 (34.6) 17 (42.5) 11 (26.8)
 ≥40 172 (68.8) 73 (60.3) 99 (76.7) 53 (65.4) 23 (57.5) 30 (73.2)
Sex
 Female 184 (73.6) 91 (75.2) 93 (72.1) 55 (67.9) 24 (60.0) 31 (75.6)
 Male 66 (26.4) 30 (24.8) 36 (27.9) 26 (32.1) 16 (40.0) 10 (24.4)
Race
 Hispanic 54 (21.6) 28 (23.1) 26 (20.2) 30 (37.0) 14 (35.0) 16 (39.0)
 Black 150 (60.0) 60 (49.6) 90 (69.8) 33 (40.7) 15 (37.5) 18 (43.9)
 White/Other 46 (18.4) 33 (27.3) 13 (10.1) 18 (22.2) 11 (27.5) 7 (17.1)
Education
 <High school (HS) 75 (30.0) 36 (29.8) 39 (30.2) 22 (27.2) 9 (22.5) 13 (32.5)
 HS or equivalent 114 (45.6) 53 (43.8) 61 (47.3) 44 (54.3) 21 (52.5) 23 (57.5)
 Some college 46 (18.4) 26 (21.5) 20 (15.5) 10 (12.3) 5 (12.5) 5 (10.0)
 College graduate 15 (6.0) 6 (5.0) 9 (7.0) 5 (6.2) 5 (12.5) 0 (0.0)
Health
 Fair/Poor 105 (42.0) 48 (39.7) 57 (44.2) 31 (38.3) 10 (25.0) 21 (51.2)
 Excellent/Very Good/Good 145 (58.0) 73 (60.3) 72 (55.8) 50 (61.7) 30 (75.0) 20 (48.8)
CES-D-10 depression
 Yes 96 (38.4) 60 (49.6) 61 36 (27.9) 34 (42.0) 15 (37.5) 19 (46.3)
 No 154 (61.6) (50.4) 93 (72.1) 47 (58.0) 25 (62.5) 22 (53.7)
Perceived stress
 High 87 (34.8) 48 (39.7) 39 (30.2) 39 (48.2) 16 (40.0) 23 (56.1)
 Low 163 (65.2) 73 (60.3) 90 (69.8) 42 (51.9) 24 (60.0) 18 (43.9)
Cigarettes per day
 ≤10 142 (56.8) 64 (52.9) 78 (60.5) 47 (58.0) 23 (57.5) 24 (58.5)
 ≥10 108 (43.2) 57 (47.1) 51 (39.5) 34 (42.0) 17 (42.5) 17 (41.5)
Fagerstrom Test for Nicotine Dependenceb

 ≤4 (low to moderate) 160 (64.3) 78 (65.0) 82 (63.6) 47 (58.0) 24 (60.0) 23 (56.1)
 ≥5 (moderate to high) 89 (35.7) 42 (35.0) 47 (36.4) 34 (42.0) 16 (40.0) 18 (43.9)
NRT use past 12 mo
 Yes 117 (46.8) 53 (43.8) 64 (49.6) 38 (46.9) 19 (47.5) 19 (46.3)
 No 133 (53.2) 68 (56.2) 65 (50.4) 43 (53.1) 21 (52.5) 22 (53.7)
Lifetime quit attempts
 0 33 (13.2) 19 (15.7) 14 (10.9) 7 (8.6) 7 (17.5) 0 (0.0)
 1–3 133 (53.2) 61 (50.4) 72 (55.8) 40 (49.4) 17 (42.5) 23 (56.1)
 ≥4 84 (33.6) 41 (33.9) 43 (33.3) 34 (42.0) 16 (40.0) 18 (43.9)
Motivation to quit
 Low (1–3) 8 (3.2) 2 (1.7) 6 (4.7) 1 (1.2) 0 (0.0) 1 (2.4)
 Medium (4–6) 41 (16.4) 20 (16.5) 21 (16.3) 22 (27.2) 11 (27.5) 11 (26.8)
 High (7–10) 201 (80.4) 99 (81.8) 102 (79.1) 58 (71.6) 29 (72.5) 29 (70.7)
Enrollment time
 Post-policy 103 (41.2) 50 (41.3) 53 (41.1) 40 (49.4) 14 (35.0) 26 (63.4)
 0–6 months pre-policy 90 (36.0) 49 (40.5) 41 (31.8) 32 (39.5) 20 (50.0) 12 (29.3)
 >6 months pre-policy 57 (22.8) 22 (18.2) 35 (27.1) 9 (11.1) 6 (15.0) 3 (7.3)

aAlthough beliefs and practices differ on statistical significance testing, we have not identified which variables were statistically significantly different between 
intervention and reference groups or between those who completed and did not complete the 12-mo questionnaire. The main purpose of this table of baseline 
characteristics, other than a simple description of the sample, is to show which factors are imbalanced and should be considered for adjustment in order to reduce 
confounding or be considered as possible sources of selection bias. Simulation studies have shown that use of statistical significance does not do an adequate job 
of identifying these variables, that is, variables that are statistically significant frequently may not be confounders, while the opposite can be true of variables that 
are not statistically significant.30 In this case, we have used the approach of the propensity score, for which statistical significance is not necessary for inclusion.
bMissing n = 1.
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The percentage of participants completing the 12-month ques-
tionnaire in the intervention (75%) and control (76%) arms was 
virtually identical. Hispanic participants were less likely to com-
plete the questionnaire regardless of study arm. Males and those 
reporting better health status in the intervention arm were less 
likely to complete a questionnaire, while lower completion rates 
in the control arm were seen among those enrolled post-policy and 
with higher levels of perceived stress. Completion rates were lower 
among participants in the intervention arm who screened nega-
tive for depression, but lower in the control arm among those who 
screened positive for depression (Table 1).

Utilization and Abstinence
Intervention participants reported using the Smokers Quitline or 
clinic-based programs about twice as frequently as control partici-
pants (29.8% vs. 14.7%; adjusted odds ratio [aOR]: 2.40, 95% 
CI: 1.14–5.05) (Table 2). This relationship held for those partici-
pants who had ≥2 TTA sessions (aOR: 2.80, 95% CI: 1.07–7.29) 
but not for those with only one TTA session (aOR: 0.78, 95% CI: 
0.23–2.20).

Five participants who reported being abstinent for 7 days had 
CO values ≥8  ppm and were reclassified as smoking (13.2%), 
with no difference in reclassification rates between intervention 
(13.0%) and control (13.3%) arms. The unadjusted incidence of 
biochemically-verified 7-day abstinence was 16.5% in the interven-
tion group and 10.1% in the control group, and 14.9% and 7.8%, 
respectively, for 30-day abstinence (Table  2). Adjustment for con-
founding strengthened the effect of the intervention for both 7-day 
(aOR: 2.60, 95% CI: 1.72–3.94) and 30-day (aOR: 2.98, 95% CI: 

1.56–5.68) abstinence. Among all the confounders, adjustment for 
race/ethnicity and nicotine dependence had the greatest impact on 
strengthening the association.

Estimates based on multiple imputation were slightly attenuated 
(7-day aOR 2.22, 95% CI: 1.09–4.50; 30-day aOR: 2.59, 95% CI: 
1.18–5.69). Estimates based on the assumption that all participants 
without outcome data were currently smoking were very similar 
(7-day aOR 2.09, 95% CI: 1.10–3.97; 30-day aOR: 2.24, 95% 
CI: 1.00–5.03). The intervention’s impact on 7-day abstinence was 
similar among participants with one (aOR: 2.05, 95% CI: 0.93–
4.51) or greater than one (aOR: 2.66, 95% CI: 1.71–4.16) TTA ses-
sion. The same pattern was seen for 30-day abstinence.

Analysis of potential mediation indicated that the effect of the 
intervention was not mediated through use of cessation services, use 
of NRT, or motivation to quit (Table 3). Only the estimate of the in-
direct effect for self-efficacy to quit (OR: 1.42, 95% CI: 0.73–2.76) 
suggested that the effect of the intervention may have partly oper-
ated through this mechanism.

Discussion

Determining smoking cessation interventions that are efficacious for 
socioeconomically disadvantaged smokers is an integral component 
of addressing the increasing socioeconomic disparity in quit rates.4,17 
A number of authors have described a range of barriers to smoking 
cessation that are particularly acute among socioeconomically disad-
vantaged smokers.18–22 We designed this study from the perspective 
that a higher level of engagement may be warranted to address these 
additional barriers. Furthermore, the literature showing that peer 
community health advocates can be effective and cost-effective,23 

Table 2. Utilization of Cessation Programs and 7-Day and 30-Day Point Prevalence Abstinence by Study Arm and Number of TTA Sessionsa

Intervention (%) 
(n = 121)

Control (%) 
(n = 129) cOR (95% CI)b aOR (95% CI)c

aOR (95% CI)c 1 TTA 
session (n = 34)

aOR (95% CI)c >1 TTA 
session (n = 87)

Utilization 29.8 14.7 2.40 (1.14–5.05) 2.14 (0.93–4.91) 0.78 (0.23–2.20) 2.80 (1.07–7.29)
Abstinence
 7-day 16.5 10.1 1.90 (1.35–2.68) 2.60 (1.72–3.94) 2.05 (0.93–4.51) 2.66 (1.71–4.16)
 30-day 14.9 7.8 2.29 (1.29–4.04) 2.98 (1.56–5.68) 2.78 (1.30–5.95) 3.06 (1.44–6.51)

TTA = Tobacco Treatment Advocate.
aThe control group served as the reference category for all analyses.
bcOR: crude odds ratio; CI: confidence interval.
caOR: adjusted odds ratio, using propensity score (see Methods).

Table 3. Natural Direct and Indirect Effects of the Intervention on 30-Day Point Prevalence Abstinence at 12-Months

OR (95% CI)a

Mediator Natural direct effect Natural indirect effect

Quitline or local clinic program use Crude 2.39 (1.04–5.47) 0.89 (0.79–1.00)
Mediated* 2.53 (1.01–6.33) 0.90 (0.80–1.02)

NRT use Crude 2.18 (0.96–4.96) 0.96 (0.88–1.05)
Mediated* 2.36 (0.94–5.95) 0.98 (0.90–1.06)

Motivation to quit Crude 2.40 (0.94–6.11) 0.78 (0.35–1.75)
Mediated* 2.70 (0.93–7.83) 0.85 (0.36–1.98)

Self-efficacy to quit Crude 3.70 (0.94–14.67) 0.82 (0.45–1.49)
Mediated* 2.41 (0.47–12.41) 1.42 (0.73–2.76)

CI = confidence interval; NRT = nicotine replacement therapy; OR = odds ratio.
aAdjusted for baseline measures of race, age, gender, enrollment time, health, depression, cigarettes per day, nicotine dependence, lifetime quit attempts, previous 
NRT use, motivation to quit, and self-efficacy to quit using propensity score methods

*Mediated analyses include the hypothesized mediator in the analysis.
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as well as our own experience with peer health advocates in public 
housing,24 suggested that public housing residents could be success-
fully trained as TTAs, and that the peer character of the interac-
tion between TTAs and recipients could result in a more effective 
intervention.

The results of the study were largely supportive of our a priori 
hypotheses. Smokers in the intervention arm were more than twice 
as likely to utilize the Smokers’ Quitline or clinic-based smoking ces-
sation programs. More importantly, although the absolute abstin-
ence rate was modest,25 intervention participants were more than 
twice as likely as control participants to report 7-day and 30-day 
smoking abstinence at 12 months post-enrollment. In interpreting 
these results, it is also noteworthy that the participants in the control 
arm were provided a 45-minute in-person session, a substantially 
greater level of assistance than would normally have been available.

Surprisingly, the results also indicated that even one intervention 
session with a TTA increased the likelihood of abstinence. Although 
caution is warranted in interpreting this finding, it does suggest the 
possibility that the impact of the intervention may have been due not 
only to the additional number of visits but also to the nature of the 
sessions. The intervention focused on three main components: moti-
vating smoking cessation through using MI, cognitive-behavioral 
strategies and skills for quitting smoking, and patient navigation. 
While it is not possible to tease out which of these components were 
most effective, it is perhaps more useful to view these as a compre-
hensive package that helps address the particular needs and con-
cerns of socioeconomically disadvantaged smokers. More intensive 
and tailored treatments that go beyond traditional evidence-based 
approaches may be needed for these smokers to prevent smoking 
treatment failure.26

The lack of mediation by utilization of the Massachusetts 
Quitline or local clinic-based programs, despite the fact that the 
intervention increased utilization of these programs, further supports 
the idea that TTA engagement with intervention participants may 
have been important in the success of the intervention. Interestingly, 
the mediation analysis suggests that increased self-efficacy may have 
been part of the causal pathway. Confidence in achieving abstinence 
might be attributable, at least in part, to engagement with a TTA, 
rather than via contact with cessation programs. However, any such 
conclusion is preliminary at best, and additional investigation is 
needed into the mechanisms leading to greater abstinence.

Very few smoking cessation intervention studies have been con-
ducted within the public housing setting. Okuyemi found no impact 
of a randomized trial of nicotine gum and motivational interview-
ing for smoking cessation in public housing sites in Kansas City, 
Missouri in which five sessions were provided by masters’-level 
counselors.27 Andrews et al conducted a study among 103 African 
American women in Georgia.28 The 6-month intervention consisted 
of nicotine patch plus 8 group counseling sessions led by a nurse to-
bacco treatment specialist supplemented by weekly additional con-
tact with resident health advocates. The intervention resulted in a 
7-day abstinence rate of 39.2% (vs. 11.5% in the control group) 
when assessed at 6 months. However, in a second, larger study in 
Georgia and North Carolina, despite using essentially the same inter-
vention, abstinence rates were much lower among both intervention 
and control groups and did not differ between the groups.29 The 
authors cite both differences in the amount of time spent engaging 
with communities prior to the study and the readiness of community 
residents to engage in the study as possible reasons for the conflicting 
results. The results of these studies suggest that the broader context 

in which the study is conducted may have an important impact on 
success, and illustrates that there is much still to be learned about 
the characteristics of cessation interventions necessary to decrease 
smoking among residents of public housing and, by extension, socio-
economically disadvantaged smokers in general.

Some important limitations should be noted. First, 76% of par-
ticipants completed the 12-month questionnaire, and the potential 
for bias based on nonresponse exists. The fact that retention was the 
same in both study arms mitigates this concern to some extent. The 
similarity of the results based on complete-case and multiple imput-
ation analysis further suggests that the extent of bias was limited. 
Second, the study was aimed at smokers who were at least thinking 
about quitting smoking, and further excluded from analysis those 
who completed the baseline questionnaire but never had a single 
session with a TTA (n  =  175/506). We adopted this approach (a 
form of the run-in period used in clinical trials to identify and ex-
clude potential participants who are unlikely to adhere to an inter-
vention) because we expected that the number of who dropped 
out of the study prior to the intervention would be substantial. We 
attribute the relatively large number who did not complete a first 
visit to the unstable nature of the desire to make a quit attempt and 
other issues that may have arisen in residents’ complicated lives. As 
a result, our study had greater internal validity and was better able 
to test the efficacy of the intervention, but at the cost of broader 
generalizability.

Conclusions

This study demonstrated that public housing residents can effect-
ively deliver an intervention that employs motivational interviewing 
and other community health worker skills, and that the interven-
tion was able to both meaningfully increase utilization of already-
existing smoking cessation programs and to increase abstinence at 
12-month follow-up. Future research should address whether these 
findings are replicable in other settings both within and outside of 
public housing. A peer TTA model for smoking cessation may sub-
stantially increase successful outcomes, yet a better understanding 
is required of the intervention components that promote success. A 
critical future challenge will be to determine how peer-led cessation 
interventions might be readied for implementation on a larger scale, 
while retaining essential components.
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