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Objectives: Using a participatory research approach, this study reports the efficacy of the
Communities Engaged and Advocating for a Smoke-free Environment (CEASE)-
4 intervention offered by the local peers.

Methods: CEASE-4 is a theory-based tobacco-cessation intervention, tailored to the
needs of underserved populations. 842 tobacco users self-selected into: a) self-help (n =
472), b) single-session class (n = 163), and c) four-session class (n = 207). While self-help
group only received educational materials, curriculum for other arms was built on the social
cognitive, motivational interviewing, and trans-theoretical- frameworks. Participants could
also receive nicotine replacement therapy (NRT). Outcome was self-reported smoking
cessation measured 12 weeks after completion of the intervention, validated by exhaled
carbon monoxide (CO) test.

Results: Quit rate was statistically different across groups, with highest quit rate in four-
session and lowest quit rate in self-help arm. Cessation rates at follow up (12 weeks after
completion of the intervention) were 2.3% in the self-help arm, 6.1% in the single-session
arm and 13.0% in the four-session arm.

Conclusion: While theory-based smoking cessation services are effective for
underserved populations, four-session curriculum might be superior to a single session
program.

Keywords: smoking cessation, health disparities, peer-motivation, participatory research, underserved ethnic
minorities

INTRODUCTION

Tobacco use is a major public health problem in the United States and globally. With about half a
million tobacco-related deaths every year, tobacco is the foremost preventable cause of death in the
U.S [1]. According to the Centers for Disease Control (CDC), nearly 12 of every 100 U.S. adults used
tobacco in 2021 [1]. Since the first Surgeon General’s Report published in 1964, tobacco smoking has
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been identified as a leading cause of lung cancer and overall
mortality in the US [2]. The health impact of tobacco use is,
however, not limited to lung cancer as it affects almost all body
organs [2]. Tobacco smoking also exerts a high economic burden
on communities and families. Tobacco smoking imposes more
than $300 billion in direct (healthcare) and indirect (productivity
loss) costs to the U.S. government each year [3]. Direct healthcare
costs are 40% higher for smokers than nonsmokers [4]. Thus,
there is a need for development of effective treatment programs
that promote tobacco cessation across diverse U.S. communities.

Through various strategies and policies, the U.S. has
experienced a decline in overall tobacco use. For example,
cigarette smoking prevalence declined from 42.4% in 1965 to
11.5% in 2021 [1, 2]. However, the decline in tobacco use has been
unequal across economic and ethnic sub-populations, resulting in
a larger prevalence of tobacco use in socially disadvantaged
groups defined by race, ethnicity, and socioeconomic status
(SES) in more recent years [2]. As shown by epidemiological
studies that analyzed secular trends of tobacco use over time by
race, ethnicity, and SES, while smoking showed a steep decline in
high SES and non-Latino White populations, the poor,
underserved, and racial/ethnic minorities in contrast remained
at risk of high levels of tobacco smoking [3, 5, 6]. This is notable,
given the poor access to treatment services of vulnerable
populations (as measured by race, ethnicity, and SES),
increasing the propensity for developing undesired
consequences of tobacco use which remain disproportionately
high in underserved communities [7]. Thus, there is a need to
develop tailored interventions that show high efficacy and
acceptability and can be implemented in underserved
communities.

Communities Engaged and Advocating for a Smoke-Free
Environment (CEASE) is a community driven smoking
cessation initiative that evolved through collaboration between
Morgan State University and residents of the Southwest
Baltimore communities with a mission to educate, encourage,
and support individuals to choose a smoke-free lifestyle. CEASE
is a theory based culturally appropriate behavioral modification
intervention that is centered around peer-led programs as an
effective strategy for smoking cessation among underserved
populations. CEASE is designed based on health behavior
models [8, 9] such as Social Cognitive Theory [10–12] and
trans-theoretical (TTM) framework [13, 14]. CEASE, initiated
in 2007, was specifically designed and implemented for
predominantly Black communities with lower household
income. In CEASE, peer-motivators, mostly ex-smokers, are
trained to facilitate individual and group counselling sessions.
CEASE was implemented as a Community Based Participatory
Research (CBPR) project in response to the needs assessment
involving community stakeholders [15]. CEASE has multiple
phases, and the current study is on CEASE-4. CEASE-1 [8, 9,
15], CEASE-2 [8, 9, 16] and CEASE-3 [8, 9, 16] have shown
efficacy of this program in different settings, using different
modes of intervention. The CEASE 1 to 3 all used a 12-week
curricular intervention, while the CEASE-4 is an attempt to have
a fewer number of sessions which may be essential for cost
reduction, sustainability, and scale up of the program.

We aimed to a) test the effectiveness of the CEASE-4 program
which utilized a one-session and a four-session curriculum, in a
racial/ethnic minority-majority community with low
socioeconomic status and b) explore correlates of response to
the intervention. Similar to past versions of CEASE [8, 9, 16], we
expected an increase in quitting as a result of CEASE-4,
nevertheless, given that CEASE -4 used fewer sessions, we
anticipated mild- to moderate effects.

METHODS

Study Design
We used a quasi-experimental design to compare the efficacy of a
single-session and a four-session smoking cessation intervention,
which were both developed from the previous 12-session iteration
of the CEASE intervention, with a self-help intervention as a
control. The study was conducted between 2015 and 2017.

Study Population and Sample Size
The setting of this study was low-income minority-majority
communities in Baltimore City. Participants from these
communities were adult smokers who consented to participate
in the program. A total sample of 842 participants self-selected
into any of the study’s three arms.

Participant Recruitment
Participants who were 18 years and older and were current
smokers were recruited for the study. Current smoking status
was defined as smoking at least three cigarettes per day in the
past week.

Participants were recruited using twomain approaches: from a
community survey and through a targeted recruitment approach.
Peer motivators attended certain community events (i.e., farmers’
market, church services, health fairs, etc.) where they approached
and asked individuals at the event to take a brief web-based
community survey on tobacco, using iPads. Survey respondents
who were adults and reported regularly smoking at least three
cigarettes a day, were invited to participate in one of three study
arms. In the targeted recruitment, peer motivators visited
locations in the communities generally known for having
smokers outside, such as bars, restaurants, street corners, and
clinics. They approached people smoking outside these locations
and invited them to participate in one of the three arms of the
study if they were eligible. Interested participants completed the
community survey and were scheduled for the classes.
Additionally, recruited participants and program partners
could refer other eligible smokers to the program who could
contact peer motivators to complete the survey and join a class if
eligible. All community survey respondents were offered carbon
monoxide (CO) breath test at the time of completing the survey.

Intervention Arms
Participants self-selected into the following three study arms: a
four-session group counseling (n = 207); a single-session group
counseling (n = 163); or a self-help group that received
educational materials (control group: n = 472). The smoking
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cessation sessions were conducted in community venues and
were facilitated by experienced peer motivators who had worked
in previous CEASE interventions. As in earlier phases, all peer
motivators had at least a high school diploma, were former
smokers, and had abstained from smoking for at least 1 year.

The curriculum had been enhanced over the course of the
previous three phases. It included motivation enhancement,
preparation for quitting, tobacco cessation, use of Nicotine
Replacement Therapy (NRT), and relapse prevention. In the
single-session arm, participants attended a class lasting 1.5 h,
based on a very compressed version of the 12-session approach
and facilitated by an experienced peer motivator. Participants in
the four-session arm attended weekly sessions with an
appropriately compressed curriculum. Both the single-session
and four-session participants received a “quit packet”
containing self-help materials including: 1 week’s supply of
NRT; a pictorial instruction leaflet on how to use nicotine
patches; a list of resources including agencies and
organizations that provide smoking cessation services; and a
sample quit plan. Control group participants were provided
with the self-help quit packets only. All participants were
contacted between 4 and 6 months after the initial enrollment
(about 3–5 months after the end of the intervention depending on
the arm) to complete a follow up survey, including carbon
monoxide breath testing at the community venues. All
participants received cash incentives for each stage (i.e., taking
the baseline community survey, attending cessation classes and
participating in follow-up survey).

Data Collection and Measures
Baseline data was collected through the community surveys using
Qualtrics, a computerized web-based survey [17]. The
community survey questionnaires captured information on
demographics, physical and behavioral health, smoking
history, barriers to quitting, readiness to quit according to the
stages of change behavior model, and other variables. Participants
completed check-in forms during the weekly classes and an exit
form at the end of their program to document smoking status and
adherence to their quit plan, and to provide information on
motivators and barriers to quitting and aids for success. Three
months after the intervention, follow-up questionnaires captured
information on participants’ smoking status and barriers to
quitting. A carbon monoxide breath monitor was used to
verify the smoking status of participants at every stage [18].

At baseline, we administered the Fagerström Nicotine
Dependency Test to determine the intensity of participants’
physical addiction to nicotine [19]. Scores on the Fagerström
Test have a potential range from 0 (low) to 10 (high dependence),
with a higher score indicating higher addiction. Smoking status
was ascertained from 3 months after completion of the cessation
program. The primary outcome of interest for this study was
smoking status at follow-up. Participants were asked whether
they currently smoke and if they had been abstinent in the past
week, 1 month or 3 months. Participants were categorized as
“quit” or “did not quit” based on self-reported smoking
abstinence for at least 1 week, which was also validated by
expired-air CO levels. A level of ≤7 ppm, commonly

considered as “quit” [18, 20] showed high validity of self-
reported quit data. Sociodemographic indicators included race
(African American/Black, White, Native American or Alaska
Native, Native Hawaiian or Other Pacific Islander), ethnicity
(Hispanic or Latino), age (as a continuous variable and
categorized as above or below the median age), sex (male or
female), employment status (full time, part time, or unemployed),
marital status (single, married or other), and educational
attainment (some high school, high school graduate, some
college, trade school graduate, college graduate, or more than
college).

Data Analysis
Data were exported from Qualtrics into Stata 14.0 [21] for data
management and statistical analysis. Descriptive univariate analysis
was conducted to review the distribution of each variable overall and
in bivariate analysis by study arm.We summarized the demographic
and baseline information by study arm. For bivariate analysis, we
used chi-square test to compare quit rates across groups. We used
this test to compare study arms by sex, race, education, marital status
and employment status. One way ANOVA test was used to compare
themeans of continuous variables (age and Fagerström score) across
groups. A multivariable logistic regression model was fitted to
compare the odds of quitting at 12 weeks across groups. Odds
ratios (OR) and 95% confidence intervals were reported before
and after adjusting for co-variates (study arm, sex, age, race,
employment, marital status, education, Fagerström). p-values of
less than 0.05 were considered statistically significant. Participant
attrition was addressed by conducting analyses using two scenarios.
The primary analysis consisted of only participants who completed
follow-up, while in the secondary analysis which was the more
conservative approach, all enrolled participants were included and
participants without follow-up data were categorized as those who
did not quit.

Ethical Considerations
This intervention involved human subjects who were recruited
and followed up for a period of time. The proposal for this
intervention was approved by Morgan State University’s
Institutional Review Board (IRB) and the CEASE Community
Action Board. Each participant signed an informed consent prior
to being enrolled in the study.

RESULTS

Of 2042 community surveys done, 842 eligible participants
(41.2%) enrolled into the program. Of the enrolled
participants, 472 (56.1%) received self-help smoking cessation,
163 (34.5%) attended single-session groups, and 207 (24.6%)
participants attended the four-session groups (Figure 1). The
number of participants who completed follow-up surveys from
the four-session, single-session and self-help groups were 122
(58.9%), 97 (59.5%) and 152 (32.2%), respectively (Figure 1). The
371 participants with follow-up data comprised the primary
analytic sample while outcomes for all participants are
presented as secondary analyses.
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FIGURE 1 | Flow chart showing number of participants at each stage of the Communities Engaged and Advocating for a Smoke-Free Environment-4 (Baltimore,
United States. 2015–2017).

TABLE 1 | Sociodemographic and baseline characteristics of the Communities Engaged and Advocating for a Smoke-Free Environment −4 participants by intervention arm;
comparing those who did not receive follow-up with those who received follow-up (Baltimore, United States. 2015–2017).

Variablesa No follow-up n = 471 (%) Had follow-up n = 371 (%)

Sex
Female 201 (42.7) 177 (47.7)
Male 270 (57.3) 194 (52.3)

Ageb

Mean (SD) 48 (11.5) 52 (11.8)
<53 years 286 (61.8) 172 (47.0)
≥53 years 177 (38.2) 194 (53.0)

Raceb

Black 377 (80.0) 320 (86.3)
White 79 (16.8) 39 (10.5)
Other 15 (3.2) 12 (3.2)

Employmentb

Full-time 82 (17.4) 37 (10.0)
Part-time 51 (10.8) 45 (12.1)
Unemployed 338 (71.8) 289 (77.9)

Marital Status
Single 353 (75.0) 268 (72.2)
Married 54 (11.5) 56 (15.1)
Other 64 (13.6) 47 (12.7)

Education
Some high school or less 132 (28.0) 107 (28.8)
Graduated high school/GED 224 (47.6) 175 (47.2)
Some college or more 115 (24.4) 89 (24.0)

Fagerström
Mean (SD) 4.9 (2.2) 4.8 (2.0)
<5 202 (42.9) 157 (42.3)
≥5 269 (57.1) 214 (57.7)

aA chi-square test of independencewas performed for categorical variables (sex, age, race, employment, marital status, education). A one-way ANOVA test was performed for continuous
variables (age and Fagerström score).
bStatistically significant based on alpha level of 0.05.
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Sociodemographic and Baseline
Characteristics
Table 1 shows the sociodemographic and baseline characteristics
of participants who completed follow-up (n = 371) compared
with participants who did not complete follow-up (n = 471).

The baseline characteristics of participants who completed
follow-up were largely comparable to the characteristics of those
who did not complete follow-up. However, participants who had
follow-up were older than participants who did not have follow-up;
[Mean (SD); 52 (11.8) vs. 48 (11.5), respectively]. There were more
black participants among those who had follow-up [320 (86.3%)]
compared to those who did not have follow-up [377 (80%)].
Additionally there were more individuals who were unemployed

among participants who had follow-up [289 (77.9%)] compared to

those who did not have follow-up [338 (71.8%)].

Primary Analysis
Table 2 reports bivariate (unadjusted) and multivariable (adjusted)
analyses of the factors associated with smoking cessation (quitting)
among participants who received a follow-up. In this analysis, no
assumptions weremade about the smoking status of non-responders.
Smoking cessation rates were 9.0% in self-help, 10.3% in single-
session and 17.8% in the four-session arms, however, this difference
was not statistically significant. In the adjusted model, compared to

the self-help arm, the odds of quitting in the four-session arm were
higher [OR (95% CI); 2.2 (1.0–4.9)], however, this did not reach
statistical significance. The odds of quitting among individuals with a
higher nicotine dependence (median Fagerström score of 5 or more)
was lower compared to the odds of quitting among individuals with a
lower nicotine dependence (median Fagerström score of less than 5).
This finding was also not statistically significant; [OR (95% CI); 0.5
(0.3–1.0)]. Similarly, sex, age, race, employment status, marital status
and educational attainment were not significantly associated with the
odds of quitting.

Secondary Analysis
Table 3 presents the results of bivariate (unadjusted) and
multivariable (adjusted) analyses of potential predictors of quit
rates for all participants who enrolled in the program regardless
of whether or not they received follow-up. The results in this table are
based on the assumption that all of those who did not show up for
follow-up did not quit. Smoking cessation rates differed significantly
among the three arms with 2.3% in the self-help arm, 6.1% in the
single-session arm and 13.0% in the four-session arm (p < 0.05). In
the unadjusted model, participants in the single-session arm had
almost a three times higher odds of quitting compared to those in the
self-help arm [OR (95%CI); 2.7 (1.1–6.7)], while participants in four-
session arm had a six times higher odds of quitting compared to the
self-help arm [OR (95% CI); 6.3 (3.1–12.9)]. When adjusted for sex,

TABLE 2 | Logistic regression of factors associated with quitting: only participants receiving follow-up carbon monoxide test (Baltimore, United States. 2015–2017).

Variablesa Quit (n) Quit (%) Unadjusted OR (95% CI) Adjustedb OR (95% CI)

Arm
Self-Help (n = 122) 11 9.0 Ref
Single Session (n = 97) 10 10.3 1.2 (0.5–2.9) 1.2 (0.5–3.1)
Four Session (n = 152) 27 17.8 2.2 (1.0–4.6) 2.2 (1.0–4.9)

Sex
Female (n = 177) 23 13.0 Ref
Male (n = 194) 25 12.9 1.0 (0.5–1.8) 1.1 (0.6–2.0)

Age
<53 years (n = 172) 23 13.4 Ref
≥53 years (n = 194) 25 12.9 1.0 (0.5–1.8) 0.8 (0.4–1.5)

Race
African American (n = 320) 43 13.4 Ref
White (n = 39) 4 10.3 0.7 (0.2–2.2) 0.8 (0.3–2.5)
Other (n = 12) 1 8.3 0.6 (0.1–4.7) 0.5 (0.1–4.3)

Employment
Full-time (n = 37) 4 10.8 Ref
Part-time (n = 45) 5 11.1 1.0 (0.3–4.2) 0.9 (0.2–4.0)
Unemployed (n = 289) 39 13.5 1.3 (0.4–3.8) 1.0 (0.3–3.2)

Marital Status
Single (n = 268) 37 13.8 Ref
Married (n = 56) 6 10.7 0.7 (0.3–1.9) 0.8 (0.3–2.0)
Other (n = 47) 5 10.6 0.7 (0.3–2.0) 0.6 (0.2–1.8)

Education
Some high school or less (n = 107) 16 15.0 Ref
Graduated high school/GED (n = 175) 19 10.9 0.7 (0.3–1.4) 0.8 (0.4–1.6)
Some college or more (n = 89) 13 14.6 1.0 (0.4–2.1) 1.1 (0.5–2.7)

Fagerström
<5 (n = 157) 26 16.6 Ref
≥5 (n = 214) 22 10.3 0.6 (0.3–1.1) 0.5 (0.3–1.0)

aA chi-square test of independence was performed for categorical variables (arm, sex, race, employment, marital status and education).
bAdjusted for arm, sex, age, race, employment, marital status, education, Fagerström score.
cStatistically significant based on alpha level of 0.05.
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age, race, employment, marital status, education and Fagerström
score, this association remained significant [OR (95% CI); 3.0
(1.2–7.5) and 6.5 (3.0–13.9), respectively].

The odds of quitting for participants with a lower nicotine
dependence (median Fagerström score of less than 5) at baseline
was twice the odds of quitting in participants with a higher nicotine
dependence (median Fagerström score of 5 and above). This
association however, was not statistically significant in the adjusted
model [OR (95% CI); 0.5 (0.3–1.0)]. Sex, age, race, employment,
marital status and educational attainment were not found to be
significantly associated with the odds of smoking cessation.

DISCUSSION

Implemented in a low-income minority-majority community in
Baltimore, this study had two aims. First, to test the effectiveness
of the CEASE–4 intervention, and second, to explore the
correlates of the response to the intervention. Despite attrition,
which remained high regardless of the number of sessions,
participants who remained in the study showed some
promising effects, which can be attributed to the theory-based
curriculum, tailoring the program to the needs of underserved
populations, and delivery and design based on CBPR principles.
According to our primary analysis, the observed differences in

smoking cessation rates in the three study arms were not
statistically significant. The results of our secondary analysis,
however, showed that cessation rates were highest (13.0%) in the
four-session arm, lowest (2.3%) in the self-help arm, and in
between (6.1%) in the single-session arm. These smoking
cessation rates were statistically different across groups;
therefore our results suggest that while a CBPR theory-based
smoking cessation program is effective for underserved
populations, a curriculum that builds on motivation and
increasing self-efficacy to quit smoking, is superior to merely
educating participants. We also found that a four-session
curriculum might be superior to a single session program. Our
findings suggest that participants with more severe tobacco
addiction possibly had greater difficulty quitting than did
participants with less severe addiction. Thus tobacco addiction
severity, measured using the Fagerström test, could be predictive
of smoking cessation in similar programs as also demonstrated in
other studies [22, 23]. Educational attainment, age, employment,
and sex, however, did not seem to predict quit rate following our
behavioral intervention program.

Three main factors may explain the efficacy of our
intervention: the CBPR, theory-based approach, involvement
of peers for support, and the culturally tailored curriculum.
The CEASE initiative has important clinical and public health
implications for tackling racial/ethnic and economic disparities in

TABLE 3 | Logistic regression of factors associated with quitting: all participants (Baltimore, United States. 2015–2017).

Variablesa Quit (n) Quit (%) Unadjusted OR (95% CI) Adjustedb OR (95% CI)

Arm
Self-Help (n = 472) 11 2.3 Ref
Single Session (n = 163) 10 6.1 2.7 (1.1–6.7)c 3.0 (1.2–7.5)c

Four Session (n = 207) 27 13.0 6.3 (3.1–12.9)c 6.5 (3.0–13.9)c

Sex
Female (n = 378) 23 6.1 Ref
Male (n = 464) 25 5.4 0.9 (0.5–1.6) 1.0 (0.5–1.7)

Age
<53 years (n = 458) 23 5.0 Ref
≥53 years (n = 371) 25 6.7 1.4 (0.8–2.4) 1.0 (0.5–1.8)

Race
African American (n = 697) 43 6.2 Ref
White (n = 118) 4 3.4 0.5 (0.2–1.5) 0.6 (0.2–1.8)
Other (n = 27) 1 3.7 0.6 (0.1–4.4) 0.7 (0.1–5.9)

Employment
Full-time (n = 119) 4 3.4 Ref
Part-time (n = 96) 5 5.2 1.6 (0.4–6.1) 1.1 (0.3–4.9)
Unemployed (n = 627) 39 6.2 1.9 (0.7–5.4) 1.1 (0.3–3.4)

Marital Status
Single (n = 621) 37 6.0 Ref
Married (n = 110) 6 5.6 0.9 (0.4–2.2) 0.9 (0.4–2.2)
Other (n = 111) 5 4.5 0.7 (0.3–1.9) 0.7 (0.2–1.8)

Education
Some high school or less (n = 239) 16 6.7 Ref
Graduated high school/GED (n = 399) 19 4.8 0.7 (0.4–1.4) 0.7 (0.3–1.5)
Some college or more (n = 204) 13 6.4 0.9 (0.4–2.0) 1.1 (0.5–2.4)

Fagerström
<5 (n = 359) 26 7.2 Ref
≥5 (n = 483) 22 4.6 0.6 (0.3–1.1) 0.5 (0.3–1.0)

aA chi-square test of independence was performed for categorical variables (arm, sex, race, education, marital status and employment).
bAdjusted for session, sex, age, race, employment, marital status, education, Fagerström score.
cStatistically significant based on alpha level of 0.05.
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tobacco burden. The collective results of CEASE advocate for the
application of a CBPR approach and theory-based behavioral
interventions for the needs of underserved populations of
smokers. Socioeconomically underserved communities have
higher rates of tobacco use, lower access to treatment, and
higher treatment-related stigma than the general population,
particularly their higher SES non-Latino White counterparts.
Collectively, CEASE has delivered interventions for more than
800 participants using a CBPR strategy which has been
instrumental for building trust and mutually beneficial
relationships between academia and community for over a
decade.

We aimed at reducing the CEASE intervention to one and four
sessions because we presumed that the length of the intervention
may negatively impact retention. To prevent this barrier, in
consultation with the community, we reduced the intervention
sessions to four sessions. Although we recognize that this change
may reduce the efficacy of the program, our four-session program
is more scalable and cost-effective and thus may be a more
sustainable strategy for tobacco cessation among low-SES
racial and ethnic minority smokers.

One of our motivations for implementing the four-session
intervention was to increase retention, which is low in long-term
tobacco cessation programs [24]. Unfortunately, attrition
remains a major obstacle in the cessation programs for
underserved populations. For longer interventions that use
12 sessions, more than half of the participants may not
complete the program [15]. In our study also, attrition was
high overall, and highest for 12-session program. High
attrition remains a challenge and efforts should be made to
address this undesired issue in intervention research. It is
shown that number of sessions attended, regardless of the
treatment modality, predicts effect of the program [25]. As
attrition directly reduces the efficacy of the interventions,
researchers and interventionists have shown interest in
improving retention [25–29]. Subsequent efforts should be
made to reduce attrition in the CEASE-4 program, and future
research will be needed to test whether retention significantly
improved in the four-session program compared to the original
12-session program. Attrition correlates with greater nicotine
dependence, poor motivation, scheduling conflicts, health
concerns, being single, using other substances, and low
education [25, 26, 30]. In one study among minorities,
reduced drop-out from the program was related to lower
income [29].

In the adjusted logistic regression of factors associated with
quitting, participants with greater nicotine addiction were less
likely to successfully quit smoking but no significant associations
were found between sex, age, education and employment status
and smoking cessation. There are studies however, reporting
associations between smoking cessation and these
demographic factors [5, 31–35]. A study of retention in a
smoking cessation program for Latinos in the U.S. identified
unemployment as one of the predictors of program completion
[36]. Another study found that a younger age predicted more no-
shows in a smoking cessation program for African Americans
[37]. It is therefore likely that these demographic factors could

influence participant retention. The limited relationship between
demographic factors in our study could be the result of
controlling addiction severity.

According to our secondary analysis, cessation rates in our
groups ranged between 1% and 6% and 13%, showing that a four-
session programmay be superior to a single session program. The
quit rates achieved in this intervention, although not very high,
are higher than the success rates reported in some other clinical
trials that have been delivered to underserved populations
[37, 38].

This study had multiple limitations. First was the quasi-
experimental design. More research is needed using
randomized clinical trial design, given that such a design
reduces selection bias and generates the highest level of
evidence [39]. As previously mentioned, although we built
our intervention on motivation and self-efficacy, and despite
the fact that our theoretical framework relied on enhanced
motivation and self-efficacy to quit smoking, we did not
measure our theory-based constructs. Thus, there is a need
to further research whether changes in motivation, self-
efficacy, or both, better help participants to quit smoking.
We also do not know to what degree availability of NRT played
a role in the success of the CEASE-4 program. We need more
explanatory and mediational research to test what specific
theoretical constructs explain the observed changes
associated with our specific curriculum, and why such
effects are absent in the self-help arm. For example, it is
essential to know what stage of change best predicts
positive effects of similar behavioral programs. In addition,
as mentioned previously, high attrition increases the
likelihood of selection bias. However, as the retained group
(n = 371) and the lost to-follow-up group (n = 471) were
comparable on most characteristics, the effect of this limitation
on our results is mitigated. Also, given this attrition rate, our
primary analysis might have been underpowered (the adjusted
odds ratio for the four-session arm was on the borderline of
statistical significance). We therefore presented an analysis of
the full sample, including the 471 participants who were lost
due to attrition, as a secondary analysis. This secondary
analysis was a more conservative approach and it yielded
significant odds ratios when comparing the four-session and
single-session to the self-help arms in the adjusted model.
Finally, despite intensive efforts, we did not have data beyond
the end of the 12th week after the end of the intervention.
There are studies that have followed participants for longer
periods. Such studies show that relapse rates are high during
the first year after quitting [37, 38, 40]. There is a need to study
whether treatment effects differ for individual or group
interventions over time [41].

A strength of our study was an overall large sample size.
Another strength included the fact that the research was
conducted in an underserved community where smoking
prevalence is high and there is a great need for smoking
cessation services. Community trials are important because
clinical trials that are conducted in clinical settings often use
criteria that would actually screen out most residents of the
underserved communities [42]. It is therefore essential to
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accept the trade-off between potential threats to internal validity
in favor of external validity (data that would produce results more
applicable to underserved populations). This is important,
considering how interventional research has rarely focused on
the populations that need it the most. Another strength of this
study was that smoking cessation was validated using exhaled CO
breath tests. In our study, self-reported and CO measures were
similar in most cases, especially after the initial measures.

Given these strengths and limitations, this study provides
suggestive evidence about CBPR-based tobacco cessation
services for underserved, low-income, and ethnic minority
communities. The history of medical mistrust among low-
income and racial and ethnic minorities, combined with high
levels of stigma may be a major challenge for their enrollment
into interventions that are implemented in clinical settings [43,
44]. We have previously shown that low-SES racial and ethnic
minority smokers exhibit higher success in quitting in
community settings compared to clinical settings, even when
provided the same intervention in both settings [8, 15, 16].
Research has shown that in addition to efficacy, recruitment is
a major challenge for clinical programs, and smoking cessation
programs are not exceptions to this [43, 44].

To conclude, despite promising results, we still require
additional research to compare successful quit rates of
programs that utilize different number of sessions for their
curriculum delivery. More research is needed on efficacy of
theory-based smoking cessation services for underserved low-
SES ethnic minority populations. More community-based
research is needed using randomized clinical trial design.
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