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Original Article

Improving Participants’ Retention in a Smoking Cessation Intervention
Using a Community‑based Participatory Research Approach
Abstract

Background: This study compares participants’ retention in three phases of smoking cessation
interventions, one provided in a health clinic and the subsequent two in community‑based
settings. Methods: Smoking cessation interventions were conducted in three phases from 2008
to 2015 in two underserved urban communities with low socioeconomic profiles and high rates
of smoking (n = 951). Phase I was conducted in a clinic; Phases II and III were conducted in
community venues. In Phases II and III, incremental changes were made based on lessons learned
from the previous phases. Retention (attending six or more sessions) was the primary predictor of
cessation and was analyzed while controlling for associated factors including age, gender, race,
employment, education, and nicotine dependence. Results: Retention increased substantially over the
three phases, with rates for attending six or more sessions of 13.8%, 51.9%, and 67.9% in Phases I,
II, and III, respectively. Retention was significantly higher in community settings than in the clinic
setting (adjusted odds ratio [OR] = 6.7; 95% confidence intervals [CI] = 4.6, 9.8). In addition to the
intervention in community venues, predictors of retention included age and unemployment. Higher
retention was significantly associated with higher quit rates (adjusted OR = 2.4; 95% CI = 1.5, 3.8).
Conclusions: Conducting the intervention in community settings using trained peer motivators rather
than health‑care providers resulted in significantly higher retention and smoking cessation rates. This
was due in part to the ability to tailor cessation classes in the community for specific populations
and improving the quality of the intervention based on feedback from participants and community
partners.
Keywords: Community‑based participatory research, retention, smoking cessation, underserved
populations

Introduction
Despite substantial declines in smoking
rates over the past few decades, the 2014
US Surgeon General’s Report estimated
that more than 42 million Americans smoke
tobacco regularly. Smoking causes coronary
heart disease, cancer, complications in
pregnancy, chronic obstructive pulmonary
disease, and many other chronic illnesses
and is the leading cause of premature
deaths.[1,2] Therefore, smoking prevention
and cessation are among the highest
priorities for public health in the
United States.

are exposed to more secondhand smoke
than persons of higher socioeconomic
status (SES).[5]
In Baltimore City, 62.9% of the population
is African American and the median
household income is $42,241 compared
to $74,551 for the rest of Maryland and
$53,889 for the rest of the US. Of the total
population in Baltimore City, 22.7% live
in poverty, compared to 9.7% across the
state of Maryland and 13.5% in the rest of
US.[6] At 21.2%, the smoking prevalence in
Baltimore City is higher than the national
average (18.8%).[7,8]

Low‑income and underserved populations
in the US continue to use tobacco at
disproportionately higher rates than their
middle‑class counterparts.[3,4] Persons with
less education and lower incomes smoke
at higher rates, start smoking at younger
ages, smoke more cigarettes per day, and

Effective smoking cessation interventions
involve different sectors and stakeholders
and typically require combinations of
pharmacotherapy, counseling, and support
groups.[9] A major impediment to the
success of these programs, however, is
high attrition rates.[7] In fact, retention
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in treatment is one of the main predictors of success
in behavior change programs that address smoking and
other drugs.[7] The setting for the intervention, the type
of provider, and specific incentives offered to participants
have all been shown related to retention.[10,11]

older; being a current smoker (defined as smoking at least
three cigarettes per day in the past week); having the
mental capacity; and the ability to understand the English
consent forms. Participants who were recruited but did not
attend any of the sessions were excluded from the study.

From 2008 to 2015, researchers from Morgan State
University worked with community partners to plan,
implement, and evaluate smoking cessation interventions
based on a community‑based participatory research (CBPR)
approach in two low‑income neighborhoods in Baltimore
City, Maryland. This paper describes the development and
implementation of these interventions across three phases
that each built on the lessons of its predecessors. Retention
rates are compared, predictors of success are identified, and
the benefits of moving the intervention from a health clinic
to community‑based venues are discussed.

Phase I participants were randomly assigned to receive
either individual counseling from a medical doctor or group
counseling facilitated by a nurse or social worker. Because
cessation rates were similar in both counseling situations,
subsequent interventions relied on the more cost‑effective
group approach. It was also discovered in Phase I that
participants preferred nonclinical venues, so subsequent
interventions were based on a variety of community
settings.

Methods
Background and setting
Our
smoking,
cessation
intervention
is
called
Communities Engaged and Advocating for a Smoke‑free
Environment (CEASE). The CEASE intervention is based
on a long‑standing CBPR collaboration between tobacco
researchers at Morgan State University, a minority‑serving
institution, and partners in two neighboring communities in
Baltimore with high smoking rates and low SES profiles.[8] In
the targeted communities, 75% of the population is African
American, and more than 40% of households have incomes
under $25,000 a year. When the study began, nearly 70%
of the men and 50% of the women over age 18 in these
communities reported smoking regularly.[12]
CEASE benefited from a strong and enduring
community–campus partnership that began in 2002 and is
overseen by a Community Action Board (CAB). The board
included community residents, leaders, and representatives
of schools and faith‑based organizations. The application
for funding this study was jointly prepared by the university
and its CAB partner. Decisions are made by consensus and
challenges are addressed through the collective wisdom of
the CAB.
Intervention design, participants, and recruitment
The CEASE intervention was conducted in three phases;
each phase informed the planning and development of
the next one. A total of 965 participants were enrolled
in the three phases of smoking cessation programs from
2008 to 2015. Data from 951 participants with complete
information on the number of classes attended (retention)
were used for this analysis.
Phase I was a randomized controlled trial with two arms
conducted in a community health center in Baltimore.
Participants (n = 400) were recruited from the patient
population of the health center through flyers and personal
referrals. Eligibility criteria included: Being 18 years and
2

Phase II (n = 389) was a controlled trial in which
laypersons who had overcome their own tobacco habits
and who lived in the neighborhoods they served were
trained as peer motivators to deliver the intervention.
Phase II compared two group counseling methods with
different incentives – monetary only versus monetary plus
points and certificates for achieving hallmarks. Results
from Phase II led to a more enhanced Phase III (n = 162),
which was a dissemination and implementation trial using
a modified version of the Phase II curriculum. In Phase III,
the intervention was implemented in an expanded number
and variety of community settings.
In Phases II and III, participants were recruited from the
community through word of mouth, personal referrals,
flyers, community surveys, and collaborations with
community partners. Participants for the final qualitative
evaluation were recruited from the list of individuals who
had completed the cessation program.
Smoking cessation curriculum
In Phase I, the American Cancer Society’s Freshstart®
smoking cessation program was used to guide both
individual and group counseling programs.[13] Later, the
Freshstart® curriculum was expanded in collaboration
with the CAB, from its original 4‑week intervention to a
12‑week program divided into three modules: preparation
and motivation (2 weeks); quit smoking (4 weeks); and
staying quit (6 weeks).
Selection criteria for peer motivators included having at
least a high school education and being smoke free for at
least 1 year. A total of 10 peer motivators were paid for
their time to deliver the interventions in Phases II and
III. All peer motivators attended a 2‑day training on the
curriculum, class facilitation, documenting, and reporting
activities. They were responsible for recruiting smokers as
well as facilitating the sessions.
The Phase III curriculum retained the basic components of
Phase II (i.e., peer‑led, community‑based group counseling)
but included more diversified tools and activities and
International Journal of Preventive Medicine 2017, 8: 106
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implemented the intervention in different settings. In
Phase III, a toolbox of activities was made available from
evidence‑based resources informed by peer motivators’
feedback. The toolbox allowed specific components of
the classes to be tailored to individual participants’ needs
and levels of readiness. In this phase, relapse prevention
sessions were also diversified (e.g., tracked offerings
included physical activity, healthy diet, and relationship
management) so that participants could choose activities
that were most interesting and appropriate.
Medications and incentives
All participants were entitled to nicotine replacement
therapy (NRT) during the course of the intervention.
In Phase I, participants could get prescription smoking
cessation medications free of charge after an evaluation by
a health‑care professional. In Phases II and III, participants
were offered only over‑the‑counter NRT including gum,
patches, and lozenges.
In Phase I, gift cards were given as incentives for
participating in the program and achieving specific
milestones (e.g., setting a quit day, staying quit for
1 week, 1 month, and 6 months). In Phase II, gift cards
were changed to cash and a point system was added
to allow participants to earn additional rewards for
attendance, completing postsession questionnaires, and
achieving milestones. In Phase III, cash was also used to
reward attendance at smoking cessation and motivational
enhancement classes and participation in follow‑up surveys.
Developing the intervention
At each stage of the intervention, quantitative and
qualitative findings from the previous phase as well
as continuous feedback and communication with all
stakeholders (including members of the CAB, site
coordinators who partnered the program with local
venues, peer motivators, and participants) led to
improvements that were incorporated into subsequent
phases. At the end of Phase I, health providers at
the community health center were interviewed and
focus groups were held for participants to evaluate the
intervention. Since cessation rates for those who received
individual counseling did not differ from those who
participated in group counseling, subsequent phases
included only the more cost‑effective group counseling
approach. Other findings from the Phase I qualitative
evaluation suggested making services easier to access,
increasing the cultural competency of the intervention,
and changing the incentives used.
At the end of Phase II, the intervention was evaluated again
by engaging all stakeholders and reviewing the results.
Feedback included ways to improve motivation to initiate
the quitting process and to stay quit after the intervention.
These findings then informed changes to Phase III that
included motivational enhancement and relapse prevention
International Journal of Preventive Medicine 2017, 8: 106

modules. Feedback from Phase III has further informed a
fourth phase which is currently ongoing. Table 1 shows a
summary of differences and similarities for the three phases
of this intervention.
Qualitative methodology
Throughout Phases I and II, a total of 23 individual in‑depth
interviews (IDIs) and 11 focus group discussions (FGD)
were conducted, involving a total of 84 persons. IDI
participants included peer motivators and members of the
advisory board. FGD participants were recruited by phone
calls from peer motivators and flyers posted throughout the
community. They met in three separate groups – those who
had quit smoking, those who did not quit, and those who
dropped out of the program. FGD participants received
financial incentives. The IDIs were audio recorded and
transcribed by a trained researcher. The FDGs were
facilitated, recorded, and transcribed shortly after each
session by two individuals from the research team with
prior training in qualitative research. Participants were
Table 1: Components of the interventions in Phases I, II,
and III

Components
Phase I Phase II Phase III
Setting
Clinic
*
Community
*
*
Service provider
Health care worker
*
Peer motivator
*
*
Curriculum
Expanded fresh start
*
Modified fresh start
*
*
CEASE curriculum with toolbox
*
Intervention
Individual counseling
*
Group counseling
*
*
*
Cognitive behavioral therapy
*
Motivational enhancement
*
*
Smoking cessation
*
*
*
Relapse prevention
*
*
Relapse prevention with life
*
skill education
Medication
Prescription NRT
*
Over‑the‑counter NRT
*
*
Duration
Total 12 weeks
*
*
*
Split into 6 + 6 weeks
*
Split into 2 + 4 + 6 weeks
*
Incentives
Gift card
*
Cash
*
*
Point‑based system
*
CEASE=Communities Engaged and Advocating for a Smoke‑Free
Environment, NRT=Nicotine replacement therapy
3
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asked a series of questions about their overall experience
with the smoking cessation intervention, their perceptions
of the program’s strengths and weaknesses, and their
recommendations for improvement.
Data collection and analysis
A baseline questionnaire was used to collect information
on demographics; smoking history; barriers to
quitting (e.g., concerns about weight gain, stress, social
support, child care, time to attend sessions, ability to
afford treatment, etc.); and stages of change defined by
criteria from the transtheoretical model.[14,15] At the end
of each cessation or relapse prevention class, participants
completed an exit form that recorded information on
smoking status, barriers to quitting, aids for success, and
other variables. Follow‑up questionnaires similar to the
exit forms captured information at a later date on smoking
cessation and barriers to quitting.
To gather and record qualitative data about participants’
experience with CEASE, semi‑structured questionnaires
and guides were developed for FGD and key informant
interviews. The discussion guides helped researchers probe
for detailed information about the curriculum, program
logistics, the impact of the intervention, what motivated
participants to quit, barriers or challenges to quitting, and
recommendations for improvement.
The primary outcome of interest for this study was
participant retention, defined as attending six or more of
the 12 total smoking cessation and relapse prevention
classes offered in each phase. The cutoff point was
based on a minimum expectation of attending at least
six sessions to cover the quit modules of the curriculum;
additional sessions were available to help participants stay
quit. Participants were classified as “not retained” if they
attended fewer than six classes. Data on sociodemographic
characteristics including race, age, gender, employment
status, and educational attainment were also analyzed.
Employment status and educational attainment were used
as measures of SES. The Fagerstrom Test for Nicotine
Dependence was used at baseline. Fagerstrom is a
validated, six‑question measure for self‑reporting nicotine
dependence, with scores ranging from 0 (no dependence) to
10 (highest dependence).[16]
The treatment effect for each study arm was based on
self‑reported smoking abstinence verified by expired‑air
carbon monoxide levels.[17] Smoking status was assessed
at completion of the smoking cessation sessions. Based
on their smoking status 12 weeks after the intervention,
participants were categorized as “quit” or “didn’t quit.”
Statistical analysis
The data were entered into EpiData version 3.1 (EpiData
Associations, Odense, Denmark)[18] without personal
identifiers and exported into STATA version 11 (College
4

Station, Texas, TX, USA) [19] for cleaning and analysis.
A descriptive univariate analysis was conducted to review
each variable and summarize demographic information.
A bivariate analysis was conducted to compare retention
with potential predictor variables. In the bivariate analysis,
Chi‑square tests of nicotine independence were used
for categorical variables including phase, gender, race,
education, and employment; the results are presented as
numbers with corresponding proportions. The Student’s
t‑test was used for continuous variables, including age and
Fagerstrom scores; these results are presented as means
with standard deviations. A multivariable analysis was
conducted using logistic regression to test the association
between intervention setting and retention. Retention was
dichotomized into “retained” (i.e., attending six or more
sessions) and “not retained” (i.e., attending fewer than
six sessions). The association between intervention setting
and program retention was adjusted for gender, age,
race, education, employment, and Fagerstrom score, to
calculate adjusted odds ratios (ORs) and 95% confidence
intervals (CI). For this model, age and Fagerstrom scores
were also dichotomized as above and below median
levels. When a multivariable linear regression model was
applied with retention maintained as a continuous variable,
the results did not differ from the results of the logistic
regression.
A multivariable logistic regression model was used
to compare retention in Phase I (clinic setting) with
Phases II and III combined (community settings). A second
multivariable logistic regression model was used to
compare retention in Phase II with Phase III. OR and 95%
CI were calculated after adjusting for gender, age, race,
education, employment, and Fagerstrom score. Associations
between retention and quit rates were calculated using a
bivariate logistic regression. The multivariable logistic
regression model of the odds of quitting as it relates to
other variables is presented in another paper.[20] P < 0.05
was considered statistically significant.
The qualitative data analysis was conducted using Atlas.
ti 6.1.[21] A codebook was developed by two trained
research assistants and structured according to objectives
of the assessment. The FGD recordings were transcribed
by CEASE researchers and each transcript was coded
separately by two researchers, then cross‑checked to verify
analysis and form a consensus of the coding. The IDIs and
FGDs from former CEASE participants, peer motivators,
and site coordinators were analyzed separately for emergent
themes.
Ethical considerations
The proposals for each phase of this intervention were
approved by Morgan State University’s Institutional
Review Board and the CEASE CAB. Every participant
signed an informed consent form before being enrolled in
the study.
International Journal of Preventive Medicine 2017, 8: 106
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Results
Quantitative
Data from a total of 951 individuals (400, 389, and
162 individuals from Phases I, II, and III, respectively)
were used for this analysis. The total population
consisted of 60.6% males, with a mean age of 46.5 years
(standard deviation = 10.7 years). African Americans
comprised 73.5% of the total study population; 37.4%
of participants had not graduated from high school; and
71.6% of participants were unemployed at the time of the
intervention. The mean Fagerstrom score for all participants
was 4.1 (standard deviation = 2.6). Table 2a shows the
distribution of these factors across the three phases.
Table 2b shows a bivariate analysis of retention (i.e., attending
six or more classes in each phase) and potential predictors.
Retention increased significantly from 13.8% in Phase I to
51.9% in Phase II, and 67.9% in Phase III.
In this analysis, being older, African American, unemployed,
and having a lower level of nicotine dependence were
all associated with higher retention rates. Gender and
education were not significantly associated with retention.
Table 3 shows the associations between retention and attending
classes in a community setting (Phases II and III) versus a
clinical setting (Phase I). Community settings were associated
with significantly higher retention, with an OR (95% CI)
of 8.2 (5.9–11.4). After adjusting for gender and age, this
association remained strong and statistically significant with
an OR (95% CI) of 6.9 (4.8–9.8). After further adjustments
for race, education, employment, and Fagerstrom score,
the positive association between community setting and

retention remained strong and statistically significant with
an OR (95% CI) of 6.7 (4.6–9.8). After these adjustments,
being older and being unemployed remained significantly
associated with higher retention while race and Fagerstrom
score lost their statistical significance.
Table 4 shows differences in retention across the three
phases of intervention. Phases II and III were associated
with substantial improvements in retention rates compared
to Phase I, with statistically significant adjusted ORs of
4.9 (3.2–7.3) and 12.0 (7.3–19.5), respectively. Retention
in Phase III was also significantly higher when compared
with Phase II (both were in community settings), with an
adjusted OR (95% CI) of 2.5 (1.6–3.9).
Table 5 shows a bivariate logistic regression of quit
rates and retention. A total of 523 participants (55%) had
complete follow‑up data including information about their
class attendance and smoking status. The overall quit rate
among all participants (n = 951) was 18%. In Phases I,
II, and III, the quit rates were 9.4%, 21.1%, and 30.1%,
respectively (data not shown in Table 5). In unadjusted
analyses, retention (defined as attending six or more
sessions) was significantly associated with a higher quit
rate, with an OR (95% CI) of 3.4 (2.3–5.1). In analyses
adjusted for phase, the results remained statistically
significant, with an OR (95% CI) of 2.4 (1.5–3.8).
Qualitative
In Phase I, IDIs and FGDs were held with 30 CEASE
participants, 3 clinical staff and 9 CAB members. In
Phase II, the IDIs and FGDs included 31 former CEASE
participants, 7 peer motivators, and 4 site coordinators
(i.e., community partners related to the sites used). The

Table 2a: Comparing variables across phases

Variables
All (n)
Phase I, n (row %)
Phase II, n (row%)
Gender
Male
562
238 (59.8)
226 (59.2)
Female
366
160 (40.2)
156 (40.8)
Age (years)
<48
223
109 (28.8)
90 (23.1)
≥48
689
269 (71.2)
299 (76.9)
Race
African American
597
255 (63.7)
216 (82.1)
Caucasian
147
93 (23.3)
37 (14.1)
Other
68
52 (13.0)
10 (3.8)
Education
Completed high school
491
234 (61.1)
170 (65.6)
Less than high school
294
149 (38.9)
89 (34.4)
Employment
Employed (full time/part time)
210
143 (38.9)
44 (19.4)
Not employed
531
225 (61.1)
183 (80.6)
Fagerstrom
<5
484
144 (35.6)
266 (66.8)
≥5
481
260 (64.4)
132 (33.2)
* A Chi‑square test of independence was performed for all categorical variables
International Journal of Preventive Medicine 2017, 8: 106

Phase III, n (row %)

P*

98 (66.2)
50 (33.8)

0.303

24 (16.55)
121 (83.5)

0.010

126 (84.6)
17 (11.4)
6 (4.0)

<0.001

87 (60.8)
56 (39.2)

0.454

23 (15.8)
123 (84.2)

<0.001

74 (45.4)
89 (54.6)

<0.001
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Table 2b: Predictors of retention in bivariate analyses

Variables
All (n)
Retained, n (row %)
Not retained, n (row %)
P*
Phases
Phase I trial
400
55 (13.8)
345 (86.2)
<0.001
Phase II trial
389
202 (51.9)
187 (48.1)
Phase III trial
162
110 (67.9)
52 (32.1)
Gender
Male
562
224 (39.9)
338 (60.1)
0.337
Female
365
134 (36.7)
231 (63.3)
Age
Mean (SD)
785
49.4 (10.5)
45.0 (10.6)
<0.001
Race
African American
596
227 (38.1)
369 (61.9)
<0.001
Caucasian
147
40 (27.2)
107 (72.8)
Other
68
11 (16.2)
57 (83.8)
Education
Completed high school
491
177 (36.1)
314 (64.0)
0.460
Less than high school
293
98 (33.5)
195 (66.6)
Employment
Employed (full time/part time)
210
51 (24.3)
159 (75.7)
<0.001
Not employed
530
210 (39.6)
320 (60.4)
Fagerstrom
Mean (SD)
951
3.7 (2.7)
4.5 (2.5)
<0.001
* A Chi‑square test of independence was performed for categorical variables (phase, gender, race, education, and employment). An independent
samples t‑test was performed for continuous variables (age and Fagerstrom score). SD=Standard deviation

main themes that emerged from Phase I and II assessments
included: reasons for dropping out; ease of accessing
services; participant–provider relationships; motivation to
quit; barriers to quitting; and flexibility of the curriculum.
Phase I participants reported concerns about accessing the
clinic, the high turnover of health providers who led the
classes, and a general sense of discomfort in the clinical
environment. For example, one participant who had dropped
out of the classes said that “smoking is not a disease. It’s a
nasty behavior, I agree. But I don’t agree to treating it like a
disease in a clinic.” An African American woman explained,
“I am not very far from here. But I don’t have a car and I
have two small kids. Without a ride and child care it was hard
for me to go to those classes every week. In addition, every
time that I went there was a new nurse running the class.”
Since CAB members and many of the participants viewed
smoking as a behavioral problem rather than a clinical
disease, they thought that the intervention would be better
managed in the community. However, clinicians expressed
concerns about providing care outside the clinic setting
due to logistical issues, Health Insurance Portability and
Accountability Act requirements, and budgetary challenges.
Therefore, the Phase II intervention was designed to be
conducted in community venues and facilitated by trained
peers rather than clinical staff.
The goals of the qualitative evaluation in Phase II included
increasing interaction with participating community sites,
strengthening the curriculum, and improving the quality of
services. Qualitative findings reflected increased satisfaction
6

with the new version of the program. The curriculum was
rated as better structured than the original version, and
most participants reported better bonding with their peer
motivators. However, many participants also expressed
a desire for more diversified teaching tools, including
audiovisual materials. All peer motivators believed that
having these additional tools located at a central site would
increase coordination and the overall quality of the program.
As one participant put it: “The film that (a Peer Motivator)
showed us helped. Seeing the inside of the organs all
messed up, stuff like that. That helped me pretty good.”
Peer motivators liked the flexibility of the improved
curriculum, but they also wanted greater clarity and more
subjects for classes. As one peer motivator stated: “I
actually think it’s a really decent foundation of what the
participants are looking for, but for me it’s more of a bare
bones. It’s not complete.” Site coordinators reported some
relationship and communication challenges with program
participants and peer motivators. One site coordinator said:
“I had some interaction. Which was very like choppy and
chaotic. It just seemed like a lot of miscommunication.
A lot of ‘he said she said.’ It was just very chaotic.”
The feedback from Phase II was used to further improve
the curriculum and guide the development of Phase III.

Discussion
Findings from this research reveal significant increases in
retention from Phases I to Phases II and III. The increases
were associated with providing the services in community
International Journal of Preventive Medicine 2017, 8: 106
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Table 3: Predictors of retention in multivariate logistic regression analyses

Variables

Retained (%)

Not retained (%)

Retention
Unadjusted
OR (95% CI)

Adjusted*
OR (95% CI)

Adjusted**
OR (95% CI)

Setting
55 (13.8)
345 (86.3)
1.0 (reference)
1.0 (reference)
1.0 (reference)
Clinical (n=400)
312 (56.6)
239 (43.4)
8.2 (5.9‑11.4)
6.9 (4.8‑9.8)
6.7 (4.6‑9.8)
Community (n=551)
Gender
Female
134 (36.7)
231 (63.3)
1.0 (reference)
1.0 (reference)
1.0 (reference)
Male
224 (39.9)
338 (60.1)
1.1 (0.9‑1.5)
1.1 (0.8‑1.5)
1.0 (0.7‑1.5)
Age***
<48 years
104 (27.6)
273 (72.40
1.0 (reference)
1.0 (reference)
1.0 (reference)
≥48 years
168 (41.2)
240 (58.8)
1.9 (1.4‑2.5)
1.8 (1.4‑2.4)
1.6 (1.1‑2.3)
Race
Black
227 (38.1)
369 (61.9)
1.0 (reference)
1.0 (reference)
1.0 (reference)
Caucasian
40 (27.2)
107 (72.8)
0.6 (0.4‑0.9)
0.7 (0.5‑1.1)
0.9 (0.5‑1.4)
Others
11 (16.2)
57 (83.8)
0.3 (0.2‑0.5)
0.3 (0.1‑0.6)
0.6 (0.2‑1.3)
Education
Completed high school
177 (36.1)
314 (64.0)
1.0 (reference)
1.0 (reference)
1.0 (reference)
Less than high school
98 (33.5)
195 (66.6)
0.9 (0.7‑1.2)
1.0 (0.7‑1.3)
0.9 (0.6‑1.3)
Employment
Not employed
210 (39.6)
320 (60.4)
1.0 (reference)
1.0 (reference)
1.0 (reference)
Employed (full time/part time)
51 (24.3)
159 (75.7)
0.5 (0.4‑0.7)
0.5 (0.4‑0.7)
0.7 (0.4‑1.0)
Fagerstrom***
<5
208 (44.2)
263 (55.8)
1.0 (reference)
1.0 (reference)
1.0 (reference)
≥5
159 (33.1)
321 (66.9)
0.6 (0.5‑0.8)
0.9 (0.7‑1.3)
1.0 (0.7‑1.5)
*Adjusted for gender and age (gender and age were adjusted for only age and gender, respectively), **Adjusted for all covariates (setting,
gender, race, age, education, employment, and Fagerstrom score), ***Age and Fagerstrom score were dichotomized at 48 and 5, the respective
medians for these variables. OR=Odds ratio, CI=Confidence interval

Table 4: Comparing retention in Phases I, II, and III and
between Phases II and III (both in community settings)
using logistic regression analyses

Phases

Retention
Unadjusted
Adjusted*
OR (95% CI)
OR (95% CI)
1.0 (reference)
Phase I (n=400)
6.8 (4.8‑9.6)
4.9 (3.2‑7.3)
Phase II (n=389)
13.3 (8.6‑20.5)
12.0 (7.3‑19.5)
Phase III (n=162)
Phase II
1.0 (reference)
Phase III
2.0 (1.3‑2.9)
2.5 (1.6‑3.9)
*Adjusted for gender, race, age, education, employment, and
Fagerstrom score. OR=Odds ratio, CI=Confidence interval

Table 5: Logistic regression analysis of quit rate
associated with retention rate

Retention

Quit
Unadjusted
Adjusted*
OR (95% CI) OR (95% CI)
Not retained 40 (17.9) 183 (82.1) 1.0 (reference)
(n=223)
Retained
128 (42.7) 172 (57.3) 3.4 (2.3‑5.1) 2.4 (1.5‑3.8)
(n=300)
*Adjusted for phase. OR=Odds ratio, CI=Confidence interval
Yes (%)

No (%)

settings rather than in a health clinic, using peer motivators
rather than health‑care providers to deliver the services,
International Journal of Preventive Medicine 2017, 8: 106

and enhancing the quality of the curriculum based on
lessons learned in previous phases.[22] These are important
factors because retention is a key predictor of success in
almost every smoking cessation program.[23] Historically, it
has been difficult to recruit and retain African Americans
and members of other minority groups in research
studies.[24] Guidance from the CEASE CAB is also very
valuable in adjusting the intervention to increase outreach
and recruitment of those most in need of smoking cessation
assistance, as well as improving the cultural and linguistic
appropriateness of the intervention.
The decision to move from the clinic to various
community‑based settings was an important factor in
eliminating barriers to participation and retention.[25]
Qualitative findings from Phase I showed that participants
were not comfortable coming to the clinic for cessation
classes. At the same time, medical personnel reported
major impediments to their providing services outside the
clinic. Moving to community‑based venues increased access
for participants by decreasing the distance they had to
travel and the transportation barriers they faced, including
cost.[10,24] Participants reported being more comfortable in
familiar surroundings than in a clinical setting where the
intervention felt more like “treatment.” As one Phase II
participant explained it, “Seems like when you get around
people that are struggling with the same thing it’s kind of a
7

Estreet, et al.: Retention in a smoking cessation intervention

big help, well to me.” Another Phase II participant said, “I
was surprised at how many people were sitting at the table
willing to learn stuff about themselves, to find out what’s
going on with their health. That was a good experience.
The group, in the whole, was a blessing and supportive for
me.” Other studies have also shown the value of community
settings in familiar environments[22,26] where participants
report feeling a greater sense of normalcy and control.
Phases II and III also replaced the medical personnel who had
led the clinic‑based Phase I classes with trained peer motivators
who live in the neighborhoods they serve. African Americans
and members of other minority groups have reported a
mistrust of and perceived distance from government and
academic institutions, and this has been a barrier to recruitment
and retention.[26] Consistent with other research, participants
in CEASE community‑based classes were more open and
forthcoming with their peer motivators than participants had
been with health‑care providers. One participant reported:
“And I thank God, for Ms. (Peer Motivator) because whether
they know it or not, I do not talk too much to people, but
when I got in the group I started to talk about this. I cried a
little bit, because I lost my children. Cried a little bit. But they
do not know how good they helped me and I thank god each
and every day for ‘me’.”
The CBPR approach taken by CEASE identified and supported
meaningful incremental improvements in the program
based on input from participants and the CAB.[26] Including
community members as key decision‑makers and incorporating
bi‑directional feedback increased participation and retention.[10]
In addition to moving from the clinic to community settings
and using peer motivators instead of health‑care providers,
progressive changes suggested by the CAB and participants
included amending the curriculum topics, going from open
to closed groups, and changing the incentives from gift cards
to cash. The improvements in retention and cessation that
followed illustrate the value of community involvement in
CBPR research and interventions.[27]
Bivariate analyses showed that, in addition to intervention
setting, being older than 48 years, being Black, not being
employed, and having less nicotine dependence (i.e., lower
Fagerstrom scores) were significantly associated with higher
retention. However, after adjusting for all other variables,
the multivariable analysis showed that only age over 48 and
being unemployed remained significantly associated with
increased retention. Previous research has produced similar
results.[28] A study of retention in a smoking cessation
program for Latinos in the US identified unemployment
as one of the predictors of program completion. Another
study found that younger age predicted more no‑shows in
a smoking cessation program for African Americans.[29] It is
possible that older persons perceive greater risks associated
with smoking than do younger persons. The limited
relationship between unemployment and retention could
be the result of having more time to attend classes and
8

greater need for the monetary incentives. Other studies
have identified additional predictors of retention that were
not statistically significant in this research. Women have
higher dropout rates than men from smoking cessation
interventions. Higher dropout is also related to having greater
nicotine dependence, poorer motivation, time conflicts,
health concerns, being single, using other substances, and
having less than a high school education.[11,30] Conversely,
a study of minorities showed that reduced dropout from the
program intervention was related to having cardiovascular
problems and generally poor health, lower income, and
increased confidence in the ability to stop smoking.[31]
The current study was limited by the unavailability of
some information. Data on some known and potential
predictors of retention, including anxiety, alcohol, and
substance abuse, were only collected in Phases II and III
of this research and therefore could not be compared across
all three phases. Some data were also missing for some
variables that were tracked, but these omissions did not
seem to limit the findings that emerged.
The strengths of this research include the fairly large
sample size and the fact that the study was conducted in an
underserved community that had a long‑standing relationship
with the researchers. Another strength is that all three phases
of the intervention were designed and implemented by the
same collaborative of researchers and community partners.

Conclusions
This study showed that moving a smoking cessation
intervention out of a clinic and into community settings,
using trained peers to facilitate the cessation process, and
making incremental changes in the intervention based on
lessons learned and feedback from participants and the
community significantly increased participants’ retention
in the program and improved quit rates. Being older
and unemployed were also significantly associated with
increased retention. Other factors, including gender, race,
education, and Fagerstrom scores, were not found to be
significantly related to retention.
The authors of this study also recommend that to increase
retention and ensure completion of smoking cessation programs,
the interventions be tailored to the specific populations they
serve. Input from the target market for the intervention should
be sought at the outset and incorporated throughout the process.
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