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Abstract

Background Detailed information about the characteristics
of smokers who do and do not participate in smoking
cessation treatment is needed to improve efforts to reach,
motivate, and treat smokers.

Purpose The aim of this study is to explore a broad range
of characteristics related to participation in a smoking
cessation trial.
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Methods Eligible smokers were recruited from a longitu-
dinal birth cohort. Participants and non-participants were
compared on a broad range of sociodemographics, smok-
ing, psychiatric and substance abuse disorders, personality,
and prospective measures from early childhood. Eligible
smokers were compared to a matched regional subsample
of the Behavioral Risk Factor Surveillance System
(BRFSS).
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Results Few differences were observed, most of which
were statistically significant but not clinically meaningful.
Compared to non-participants, participants were more
likely to be single, have lower income, be more nicotine-
dependent, be more motivated to quit, and have higher
levels of depressed mood and stress even after covariance
of gender, income, and marital status. Sociodemographic
differences between participants and the BRFSS sample
reflect the skew toward lower socioeconomic status in the
original birth cohort.

Conclusions The encouraging conclusion is that smokers
who enroll in cessation trials may not differ much from
non-participants. Information about treatment participants
can inform the development of recruitment strategies,
improve the tailoring of treatment to individual smoker
profiles, help to estimate potential selection bias, and
improve estimates of population impact.

Keywords Recruitment - Smoking cessation -
Generalizability - Impact

Introduction

The population impact of smoking cessation programs
depends on the long-term effectiveness of interventions
as well as the number of people who participate in them
(impact = efficacy x reach) [1]. Although cessation
treatments roughly double quit rates, less than half of
current smokers try to quit each year [2], and the vast
majority of those who try to quit do not use an evidence-
based treatment method [3, 4]. Moreover, it has been
estimated that only 2% of smokers participate in popula-
tion-based smoking cessation research studies [5]. Rela-
tively little is known about the characteristics of the vast
majority of smokers who do not attempt to quit, do not use
evidence-based treatment, or do not participate in treat-
ment research. Information about factors related to treat-
ment participation is needed to improve efforts to reach,
motivate, and treat smokers, and ultimately, to improve the
population impact of smoking cessation programs.

A growing number of studies have examined factors
related to participation in cessation programs [3, 6—16].
Most of these studies focused primarily on sociodemo-
graphic factors (e.g., age, gender, race, education, income)
and smoking behaviors (e.g., motivation for cessation,
smoking rate, past-year quit attempts, age of smoking
onset). In general, compared to non-participants, study
participants are often more educated, older, higher income
earners, Caucasian, employed, more addicted and heavier
smokers, more motivated to quit, with a higher number of
previous quit attempts. Few studies have examined a
broader range of relevant smoking, psychosocial, psychi-
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atric, or medical co-morbid factors in relation to treatment
participation. Brod and Hall [17] found that non-participants
were more anxious than participants but did not differ
on health locus of control or other substance use.
Ahluwahlia and colleagues [18] examined predictors of
cessation treatment participation among African Ameri-
cans who consented and enrolled in a cessation trial but
did not return for randomization. Non-participants were
more likely to be heavy drinkers and less likely to attend
religious services than participants [18]. No differences
were observed on measures of depression, stress, or self-
reported health.

More comprehensive information about predictors of
treatment utilization that moves beyond typical sociodemo-
graphic and smoking measures would inform the develop-
ment of recruitment strategies that can better reach the
smokers most in need of treatment and the modification of
treatment protocols to maximize their effectiveness in
specific subgroups. Co-morbid psychiatric and medical
conditions, severity of nicotine dependence, alcohol, and
substance abuse, attentional disorders and other neuro-
cognitive conditions, and personality factors are associated
with tobacco use, and may play a role in whether smokers
take advantage of available treatment resources. In addition,
more detailed information about non-participants is crucial
to interpreting results of cessation trials, evaluating the
generalizability and external validity of findings [19], and
determining the feasibility of replicating recruitment pro-
cesses and interventions [20]. Ultimately, this information
will help improve the ability to make a population impact
on smoking prevalence by better understanding the charac-
teristics of those smokers who do not participate in
intervention research and by tailoring recruitment and
intervention efforts to their unique needs [1, 21].

This study affords a unique opportunity to explore a
broad range of individual characteristics related to
participation in a cessation trial. We recruited smokers
from the second generation of a multi-generational birth
cohort. The original generation was recruited in the
early 1960s as part of a study on birth outcomes. In
addition to typical socio-demographics and smoking
measures, the original database and a recent follow-up
study of the cohort included a rich array of other
measures not usually collected in smoking treatment
outcomes research (e.g., in utero nicotine exposure,
ratings of childhood temperament and cognition, pat-
terns of tobacco use initiation, lifetime measures of co-
morbid psychiatric and substance abuse disorders and
personality). To date, we know of no studies that have
examined in such depth and detail the possible differences
in characteristics of participants versus non-participants.
Although previous studies have demonstrated links
between tobacco use and prenatal (e.g., in utero nicotine
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exposure), early childhood (e.g., conduct disorder), and
lifetime psychiatric (e.g., major depression) factors, our
analyses of these variables in relation to treatment
participation were largely exploratory. Hypotheses
concerning the traditional socio-demographics and
smoking measures were consistent with previous studies
where replicated results have been reported (e.g.,
participants are more motivated to quit than non-
participants). We also compared eligible participants to
age- and state-matched smokers using data from the
Behavioral Risk Factor Surveillance System (BRFSS;
[22]) to examine the representativeness of our findings
beyond the multi-generational cohort used in this study.

Methods
Study Population

Participants were adult offspring of pregnant women
enrolled in the National Collaborative Perinatal Project
(NCPP) between 1959 and 1966 [23, 24]. The original
aims of the NCPP were to identify the developmental
consequences of medical conditions arising during preg-
nancy and delivery. Expectant mothers were enrolled
during pregnancy, and their offspring were followed
periodically through age 7. Detailed social and medical
histories were obtained from mothers at the time of
enrollment. Information on offspring birth outcomes and
subsequent growth and development was obtained during
the first year of life and again at ages 4 and 7 years.

Building on the NCPP, the Transdisciplinary Tobacco
Use Research Center—New England Family Study
(TTURC-NEFS) was established in 1999 to examine
nicotine dependence across the lifespan and across gen-
erations. The three major projects of TTURC-NEFS were
designed to identify familial, early childhood, and lifetime
psychiatric factors that influence (1) lifetime smoking
patterns and the natural course of cessation (project 1), (2)
trajectories of progression from smoking initiation to
dependence among adolescents (project 2), and (3)
response to treatment (project 3). The present study
describes recruitment into project 3, the TTURC-NEFS
smoking cessation treatment study. The study received
human subject protections approval from The Miriam
Hospital institutional review board.

Cohort Retention and Generalizability

TTURC-NEFS attempted to locate and interview a subset
of the surviving NCPP offspring at the Providence, Rhode
Island, and Boston, Massachusetts sites (N=15,721). These
included (a) all Providence offspring with one or more

siblings enrolled in the NCPP, (b) a sample of all remaining
Providence offspring, and (c) a sample of Boston offspring
with one or more siblings enrolled in the NCPP. Screening
questionnaires were mailed to 4,579 adult offspring and
were completed by 3,121 participants (68.2%). Of the
screened sample, 2,271 were eligible for enrollment based
on the combined inclusion criteria of the three component
studies, and 1,674 of these completed the full baseline
assessment for project 1 (73.7%).

Table 1 presents demographic characteristics of the
full cohort of surviving offspring (n=15,721), those that
were mailed a screening questionnaire (n=4,579), those
that completed the questionnaire (2=3,121), and those that
were interviewed as adults (r=1,674). Socioeconomic
status at birth was based on a composite index adapted
from the United States Bureau of the Census that averaged
percentiles derived from the education and occupation of
the head of the household, as well as family income. This
resulted in a continuous measure ranging from 0.3 to 9.3,
where 5.0 represents the median socioeconomic status for
the USA at the time of the study (1960) and 9.3 indicates
the highest socioeconomic status. We conducted two sets
of comparisons to examine the generalizability of the
screened sample and the final interviewed sample com-
pared to the surviving cohort: (1) the sample that was
mailed the screener (N=4,579) versus those that were not
selected for screening (N=11,142) and (2) the final
interviewed sample (N=1,674) versus those that were not
interviewed (N=14,047).

The groups are highly comparable, with two primary
exceptions. First, individuals in the group that was
mailed screening questionnaires (N=4,579) are of lower
family socioeconomic status and maternal education
(approximately 0.20 standard deviations) compared to
the full sample of surviving offspring that were not
selected for screening (N=11,142). This is the result of
our emphasis on families who had multiple births during
the six-year period of study enrollment (1960-1966). In
addition, males were less likely to complete the study
interview, resulting in a lower proportion of males in the
interviewed sample compared to the remainder of the
study cohort. However, in each case, these differences are
moderate. Participation rates in various phases of the study
did not differ according to maternal race/ethnicity or
maternal smoking history.

Information collected as part of the screening question-
naire (N=3,121) permits us to compare adult characteristics
of those eligible participants who did and did not participate
in project 1. According to these screening data, rates of
current smoking did not differ among those who completed
the baseline assessment for project 1 (32.9%) and those
who did not (32.3%). Likewise, there were no differences
in educational attainment, self-reported health status, or
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Table 1 NCPP cohort retention and TTURC-NEFS recruitment

Variables

NCPP surviving  TTURC-NEFS TTURC-NEFS

TTURC-NEFS p Values comparing p Values comparing

sample, screener mailed, screener completed, interviewed, sample mailed interviewed sample
N=15,721 N=4,579 N=3,121 N=1,674 screener (N=4,579) (N=1,674) to
versus not mailed  non-interviewed
(N=11,142) sample (N=14,047)
Family socioeconomic 5.8 (2.0) 5.4 (2.0) 5.4 (2.0) 5.4 (2.0) .0001 .0001
status (mean/SD)
Maternal age 25.1 (5.9) 25.1 (5.8) 25.0 (5.7) 25.0 (5.8) ns ns
(mean/SD)
Years of education 11.4 (2.5) 10.9 (2.3) 11.0 (2.3) 11.0 2.4) 0.0001 0.0001
(mean/SD)
White % 86.2 86.9 87.3 86.4 ns ns
Mother ever smoked % 53.2 54.1 53.7 55.0 ns ns
Offspring—female % 49.1 48.8 54.5 59.2 ns .0001

family socioeconomic status. As noted above, those who
completed the baseline assessment were more likely to be
female than those not interviewed (59.2% versus 49.1%,
chi square=32.1, p<0.0001). Age at screening was also
statistically significant (interviewed=41.9+0.9 versus non-
interviewed=42.0+£1.0, p<.0001), although this difference
is not clinically meaningful.

Project 3 Eligibility Criteria

The baseline assessment for project 1 included measures
of lifetime patterns of smoking and nicotine depen-
dence, comorbid psychiatric and substance use disor-
ders, self-report personality and social functioning
measures, cognitive assessments, and interviews of
health and socioeconomic outcomes. Based on this
assessment, individuals were eligible for project 3 if
they were daily smokers (at least five cigarettes per
day), had not been in acute psychiatric crisis in the past
3 months, were not actively abusing alcohol or other
drugs, and were not suicidal or unable to provide fully
informed consent due to mental illness. The exclusion
requirements for study enrollment were minimal to
include as many smokers as possible to reach a diverse,
heterogeneous population.

Recruitment to Project 3

Following the project 1 assessment, eligible individuals
were recruited to project 3. All smokers were encouraged to
participate regardless of their motivation or interest in
quitting. Recruitment materials emphasized the following
benefits of participation: (1) learn easy and manageable
ways to improve your health, (2) receive individual support
via telephone from a quit smoking expert, (3) receive a free
copy of the American Lung Association’s “Freedom from
Smoking” booklet, (4) get information and discounts on
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nicotine gum or the nicotine patch, (5) earn up to $50 for
completing follow-up assessments.

Interventions

TTURC-NEFS Project 3 was a randomized controlled trial
that compared brief and sustained cessation treatment: (a)
the brief treatment condition (BTC; 3 months) consisted of
the Freedom From Smoking® Self-Help Manual, a person-
alized welcome letter, three proactive telephone counseling
calls delivered over 3 months, and discounted nicotine
replacement therapy ($5 coupon); (b) the sustained multi-
modal condition (SMC; 12 months) consisted of the same
self-help manual and personalized welcome letter but also
included up to two free courses of nicotine gum or patch,
three tailored reports, and seven proactive telephone
counseling calls. Also, SMC subjects were eligible to
receive booklets and additional support calls related to
stress/depression, alcohol use, and weight concerns.

Measures

We examined differences between TTURC-NEFS Project
3 participants and non-participants on the following
measures.

Demographic Information

Sociodemographic variables assessed at baseline included age,
race, ethnicity, gender, marital status, education, household
income, and employment.

Medical History Information

Two questions asked whether subjects had received any

medical care in the past year for cardiovascular or
respiratory conditions.
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Smoking History

Smoking history was assessed with the Lifetime Interview of
Smoking Trajectories (LIST) developed for TTURC-NEFS.
The LIST gathered detailed information on participants’ ex-
periences with tobacco smoking starting with experimentation
to progression to regular smoking, levels of consumption, and
patterns/duration of quit attempts. Participants also provided
information on their ages of first experimentation with smoking
and the onset of regular (weekly) and daily smoking.

Fagerstrom Test for Nicotine Dependence

The Fagerstrom Test for Nicotine Dependence (FTND) is a
continuous measure of nicotine dependence and is consid-
ered to be a standard instrument in the field. The FTND has
shown good internal consistency, a single-dimension factor
structure, and positive relationships with degree of nicotine
intake as assessed by saliva cotinine [25].

Wisconsin Inventory of Smoking Dependence Motives

The Wisconsin Inventory of Smoking Dependence Motives
(WISDM-68) [26] is a theory-driven measure that utilizes a
multidimensional model of nicotine dependence and includes
13 subscales assessing motivational factors associated with
smoking and relapse. The WISDM-68 has shown convergent
validity with the FTND and four subscales (automaticity,
behavioral choice/melioration, cognitive enhancement, nega-
tive reinforcement) have shown predictive validity [26].

Motivational Readiness

Motivation to quit was assessed as a continuous measure
using the Readiness Ladder [27]. Validity studies have
demonstrated that the Ladder is associated with intention to
quit, nicotine dependence, and number of prior quit
attempts [27-29]. The Ladder also includes the stages of
change algorithm [30], which we report for cross-compar-
ison to other cessation studies.

Quit Methods

Information on quitting history was obtained, including
number and recency of lifetime and past-year quit attempts,
and lifetime and past-year use of behavioral (e.g., pamphlet,
individual counseling, telephone quitline), pharmacologi-
cal, and other (e.g., acupuncture, hypnosis) quit methods.

In Utero Nicotine Exposure

At each prenatal visit, NCPP mothers reported current
smoking and daily smoking rate. The maximum number of

cigarettes smoked at any point during pregnancy was
determined from these repeated measurements [31]. In
utero nicotine exposure was classified as follows: mother
never smoked, mother smoked less than a pack during any
pregnancy day, and mother smoked a pack or more during
any of their pregnancy days.

Center for Epidemiological Studies Depression Scale

The Center for Epidemiological Studies Depression Scale
(CES-D) [32] was administered to assess depressed mood.
Scores on the CES-D have been positively associated with
smoking prevalence, intensity, and failure to quit [33].

Perceived Stress Scale

The four-item Perceived Stress Scale (PSS) [34] was
administered because stress has been implicated in prob-
lems quitting smoking [35]. The PSS assesses the degree to
which subjects perceive their environment and experiences
as stressful.

Composite International Diagnostic Interview

The DSM-IV [36] version of the Composite International
Diagnostic Interview (CIDI) [37] assessed nicotine depen-
dence, lifetime and current depression, and alcohol use
disorders. The CIDI is an epidemiologic diagnostic instru-
ment, which allows non-clinicians to ask questions in a
standardized fashion; DSM-IV diagnoses can be computed.
Adequate inter-rater reliability, procedural validity, and
cross-cultural feasibility have been demonstrated [38, 39].
Lifetime and past-year diagnoses and symptom counts were
obtained for each module.

Nicotine Dependence (CIDI) The CIDI Tobacco Module
assesses nicotine dependence in terms of the seven criteria
specified by the DSM-IV diagnosis of substance depen-
dence [36]. Items were modified slightly to achieve greater
consistency with each of the diagnostic criteria as specified
by DSM-IV [40]. Experience of withdrawal symptoms was
queried individually for each symptom rather than querying
a large cluster of symptoms collectively. Several “sham”
symptoms were added for analysis of symptom specificity;
responses to sham symptoms are not considered in the
current diagnostic scoring. This module was administered
to respondents who had reported ever becoming “weekly
smokers” (i.e., smoking weekly or more for 2 months or
longer). An individual was classified as dependent if he/she
experienced at least three of seven dependence criteria.

Depression and Mood Disturbance (CIDI) The CIDI
Depression Module has excellent test-retest reliability
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[38] and inter-rater reliability with kappas ranging from
0.95 to 1.00 [39, 41]. The version of the CIDI that we
adapted for the TTURC-NEFS assessed lifetime and current
depression. The primary change made to the CIDI was to
incorporate additional questions about the nature of the
depressive episode before the detailed assessment of the
symptoms experienced during that episode. This procedure
allowed us to exclude non-qualifying episodes (e.g.,
bereavement) for a more accurate categorization of depres-
sive episodes than offered by the original instrument and to
estimate the number of lifetime independent depressive
episodes.

Alcohol (CIDI) Participants completed the alcohol mod-
ule if they reported on a screener repeated heavy
drinking or monthly drinking with an average of three
or more drinks per occasion, or reported that they or
other people had thought that they had a problem with
drinking. Dependence symptoms were assessed regard-
less of responses to abuse symptoms. Withdrawal
symptoms were assessed individually with withdrawal
only being coded as present if at least two symptoms
were endorsed, consistent with DSM-IV.

Diagnostic Interview Schedule

Modules from the fourth version of the Diagnostic
Interview Schedule (DIS) [42] were used to assess
substance use disorders, conduct disorder, antisocial
personality disorder (ASPD), and attention deficit and
hyperactivity disorder (ADHD). We shortened the admin-
istration of the DIS by modifying it to eliminate items that
are not essential for the assessment of DSM abuse and
dependence symptoms. Therefore, we were able to attain
abuse and dependence diagnoses for all drug classes while
minimizing the amount of time used in assessing low-
prevalence disorders. We report abuse and dependence
findings for the two most prevalent drugs: marijuana and
cocaine. We made similar modifications to the conduct
disorder and ASPD modules, eliminating items that are not
essential for diagnosis but retaining the key elements of
the interview.

Childhood and adult ADHD were assessed using a
modified version of the DIS, known as the Longitudinal
Interview for Symptoms of Attention (LISA) [43]. This
approach involves establishing specific criteria as set forth
in DSM-IV and querying retrospectively whether these
symptoms were experienced in childhood and whether
these symptoms have persisted into adulthood (cf. [44]).
These modifications retain the original order and content of
the standard DIS ADHD module. We examined symptom
counts for the number of symptoms of inattention (0-9),
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hyperactivity (0-9), and total ADHD symptoms (0—18)
experienced during childhood. For all symptoms endorsed
for childhood, subjects also reported whether these had
occurred within the past 6 months.

Multidimensional Personality Questionnaire

A shortened version of the Multidimensional Personality
Questionnaire (MPQ) [45] assessed personality traits that
contribute to susceptibility to nicotine dependence. This
version included all but two subscales (the absorption
primary scale or items from the primary scales related to
positive emotionality) because of their weak associations
with psychopathology [46, 47]. The MPQ yields higher
order factors of negative emotionality (containing the
primary scales of stress reaction, alienation, and aggression)
and constraint (control, harm avoidance, and traditional-
ism), the two primary personality dimensions of interest in
relation to nicotine dependence.

Early Childhood Risk Factors

Cognitive performance at age seven was assessed using
seven subtests from the Wechsler Intelligence Scale for
Children (WISC) [48]. The WISC provided estimates of
full scale (FSIQ), verbal (VIQ), and performance 1Q (PIQ).
The mean FSIQ in this sample was 97.5 with a standard
deviation of 12.8. In the general population, the mean FSIQ
is 100 with a standard deviation of 15.

Ratings of child behavior problems at age 7 were based
upon psychologist observations. Observers completed 15
items, including fearfulness, rapport with examiner, emo-
tional reactivity, degree of cooperation, duration of atten-
tion span, level of activity, assertiveness, and hostility. A
subsequent principal components analysis yielded two
primary scales reflecting internalizing behavior (e.g., shy/
withdrawn, fearful/apprehensive, passive, limited commu-
nication) and externalizing behavior (resistive, assertive,
hostile, acts out, and impulsive). Cronbach’s alphas were
0.85 and 0.80, respectively, for the internalizing and
externalizing scales.

Analytic Plan

Relative frequencies for categorical variables and de-
scriptive statistics for continuous variables were used to
summarize demographic and socio-economic character-
istics, substance use rates, and psychiatric comorbidity
rates. Univariate analyses were conducted to examine
differences in these variables between participants and
non-participants in the smoking cessation trial. Statistical
significance levels were calculated using ¢ tests for
examining mean differences in continuous variables, and
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chi square tests for examining differences in proportions
for categorical variables. For categorical variables with
more than two levels, squared Pearson residuals were
investigated to examine the source of any statistically
significant differences. When cell counts were small (<5),
p values were based on Fisher’s exact test. Age-of-onset
data from the LIST was compared using non-parametric
survival analysis techniques for possibly censored data
available in PROC LIFEREG and PROC LIFETEST of
SAS/STAT 8.2 [49]. Post hoc logistic regression analyses
were conducted to examine whether differences between
participants and non-participants remained significant after
controlling for important covariates.

We compared the TTURC-NEFS smokers to the broad
population of smokers in Rhode Island and Massachusetts
using data from the BRFSS [22]. The BRFSS is an annual
telephone-based survey of health and health-risk behaviors
that has samples representative of each state. Most
TTURC-NEFS participants were recruited in 2003 and
were between the ages of 35-43. To make the samples
comparable, we selected individuals in Rhode Island and
Massachusetts of the same age range interviewed in 2003
(N=563). Population quantities were measured using
sample survey weights that accounted for unequal proba-
bilities of selection. Testing of differences between the two
samples included variance adjustments to account for the
complex sampling design.

Results
Recruitment Results

Of the 1,674 interviews completed by project 1, 1,494
were conducted during the TTURC-NEFS Project 3
enrollment period (June 2001-December 2003): 160
(10.7%) were never smokers, 898 (60.1%) were former
smokers, and 436 (29.2%) were current smokers. Of the
436 current smokers, 421 were eligible for project 3
(28.2% of the original sampling frame). Reasons for
ineligibility included never/no longer smoking or smok-
ing less than five cigarettes per day (N=1053, 98.1%),
problematic drug use in the past 3 months (N=14, 1.3%),
problematic alcohol use in the past 3 months (N=21, 2.0%),
medical hospitalization in the past 3 months (N=3, 0.3%),
or psychiatric hospitalization in the past 3 months (N=4,
0.4%). Individuals could be ineligible for more than one
reason. Of the 421 eligible current smokers who were
invited to participate in project 3, 244 (58%) agreed to
participate. Baseline assessment data from TTURC-NEFS
Project 1 are available on all project 3 participants (N=244)
and non-participants (N=177).

Table 2 TTURC-NEFS project 3 eligible versus BRFSS data
(current smokers only)

P3 eligible BRFSS weighted p Value
(N=421) data (N=563)
Age 38.9 (1.8) 39.3 (2.5) 0.0001
Race/ethnicity*
White, non-Hispanic 81.7% 82.6% 0.0001
Black, non-hispanic 10.7% 5.7%
Other, non-hispanic 6.4% 3.8%
Hispanic 1.2% 7.9%
Gender (% female) 61.6% 49.7% 0.0001
Marital status 0.0001
Married or living 42.3% 53.1%
as married
Widowed 1.2% 0.0%
Separated 3.6% 52%
Divorced 20.7% 19.0%
Never married 32.3% 22.7%
Education 0.0001
High school/GED or less 64.1% 50.3%
Some college/junior college  25.7% 28.0%
College grad or higher 10.2% 21.7%
Household income 0.0001
<$35,000 28.4% 30.7%
$35,000-50,000 18.7% 18.7%
>$50,000 52.9% 50.6%
Employment status
Employed/homemaker/ 77.4% 81.2% ns
student
Unemployed 21.6% 18.1%
Retired 1.0% 0.7%
Age first cigarette 13.3 (3.8) 14.8 (3.4) 0.0001
Age became regular smoker 15.8 (4.3) 17.3 3.7) 0.0001
24 h quit past year (% yes) 42.5% 59.1% 0.0001

*BRFSS “other” includes Asian, Hawaiian or Other Pacific Islander,
American Indian/Alaska Native, multi-racial;, TTURC-NEFS “other”
includes Cape Verdean, Indian Portuguese, Mediterranean, Mexican
American, Portuguese.

TTURC-NEFS Smokers Versus General Population

Although many of the absolute differences were small, as
indicated in Table 2, TTURC-NEFS smokers differed from
the general population as follows: TTURC-NEFS smokers
were slightly younger (M=38.9, SD=1.8 versus M=39.3,
SD=2.5, p<.0001), less likely to be Hispanic (1.2% versus
7.9%, p<.0001), and more likely to be female (61.6%
versus 49.7%, p<0.0001), never married (32.3% versus
22.7%, p<0.0001) and have a high school degree or less
(64.1% versus 50.3%, p<.0001). Compared to the popula-
tion average, the TTURC-NEFS sample was younger when
they began smoking (age in years, M=13.3, SD=3.8 versus
M=14.8, SD=3.4, p<.0001) and when they became regular
smokers (age in years, M=15.8, SD=4.3 versus M=17.3,
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Table 3 Participants versus non-participants—demographic and
health variables

Participants, Non- p Value
n=244 participants,
n=177
Age 388 (1.8) 39.0(1.8) mns
Race/ethnicity* ns
White, non-hispanic 81.5% 81.8%
Black, non-hispanic 9.1% 13.0%
Multi-racial/other 8.6% 3.4%
Hispanic 0.8% 1.7%
Gender (% female) 65.2 57.1 ns
Marital status
Married or living 35.7% 51.4% 0.025
as married (%)
Widowed (%) 1.2% 1.1%
Separated (%) 3.7% 3.4%
Divorced (%) 22.1% 18.6%
Never married (%) 37.3% 25.4%
Education
High school/GED or less (%) 62.7% 66.1% ns
Some college/junior 25.4% 26.0%
college (%)
College grad or higher (%) 11.9% 7.9%
Household income
<$35,000 (%) 34.3% 19.6% 0.01
$35,000-50,000 (%) 16.2% 22.5%
>$50,000 (%) 49.5% 58.0%
Employment status
Employed (%) 76.2% 79.1% ns
Unemployed (%) 23.0% 19.8%
Retired (%) 0.8% 1.1%
Received medical care for health condition
Cardiovascular 15.6% 10.2% ns
conditions (% yes)
Respiratory conditions (% yes) 21.7% 19.8% ns

*Note. “Other” includes Cape Verdean, Indian Portuguese, Mediter-
ranean, Mexican American, and Portuguese

SD=3.7, p<0.0001). Additionally, the TTURC-NEFS
smokers were less likely to have made a quit attempt in
the previous year (42.5% versus 59.1%, p<0.0001).

Participants Versus Non-Participants

As shown in Table 3, there were relatively few differences
between participants and non-participants on the demo-
graphic and health variables we examined. Participants were
more likely to have never married (37.3% versus 25.4%,
p=.025) and to have a household income below $35,000
(34.3% versus 19.6%, p=.01) than non-participants.
Among the smoking variables examined in Table 4,
participants scored higher on several measures of nicotine
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dependence than non-participants: CIDI symptom count
(M=5.2, SD=1.6 vs. M=4.8, SD=1.6, p=.01), DSM-IV
symptom count (M=4.3, SD=1.5 vs. M=3.9, SD=1.5,
p=.005), and the WISDM-68 (M=3.6, SD=1.1 vs. M=3.4,
SD=1.1, p=.042). Participants were more motivated to quit
smoking than non-participants as indicated by the contin-
uous measure on the Readiness Ladder (M=5.6, SD=1.4 vs
M=5.1, SD=1.7, p=.003) and categorical data on the Stages
of Change (23.6% vs. 16.2% in preparation, p=.049).
Participants also reported greater lifetime usage of behav-
ioral quit methods (M=0.3, SD=1.2 vs. M=0.1, SD=0.4,
p=.026) than non-participants. Finally, participants were
more likely to have had higher levels of in utero nicotine
exposure than non-participants (44.4% vs. 33.9%, p=.03)
using the dichotomous threshold [31].

As shown in Table 5, there were few differences in comor-
bid conditions between participants and nonparticipants.
Participants had higher average scores on the CES-D (M=
8.9, SD=6.6 versus M=7.0, SD=5.7, p=.005) and Perceived
Stress Scale (M=6.1, SD=3.1 versus M=5.3, SD=3.5,
p=.021). Participants also had higher scores on a measure
of Internalizing Behavior and lower scores on the verbal 1Q
subscale of the WISC.

Post hoc logistic regression analyses were conducted to
determine if differences between participants and non-
participants remained significant after controlling for
important covariates. Gender was included as a covariate
in the models, given its association with stress, depression,
internalizing behavior, and verbal 1Q. We also controlled
for marital status and income because participants and non-
participants differed on these variables. From Table 4,
motivational readiness and the three measures of nicotine
dependence remained statistically significant predictors of
participation, with higher scores among participants:
Ladder (OR=1.43, 95% CI=1.17-1.74, p=0.000), CIDI
(OR=1.26, 95% CI=1.08-1.46, p=.003), DSM-IV (OR=
1.29, 95% CI=1.10-1.51, p=0.002), WISDM-68 (OR=
1.26, 95% CI=1.01-1.57, p=.045). From Table 5, only
CES-D (OR=1.05, 95% CI=1.00-1.10, p=.039) and stress
(OR=1.10, 95% CI=1.02-1.20, p=.016) remained statisti-
cally significant predictors of participation.

Discussion

This study extends our knowledge about the character-
istics of participants versus non-participants recruited for a
randomized clinical trial (RCT) of smoking cessation. Of
all eligible smokers available in the cohort, a respectable
58% were proactively enrolled. Participants were recruited
from a defined sample embedded within a larger study of
a longitudinal birth cohort that provided rich information
about participants and non-participants, with both pro-
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Table 4 Participants versus
non-participants—smoking Participants, Non-participants, p Value
variables n=244 n=177
Life Interview of Smoking Trajectories (LIST)
Age first puff* 13 (13, 14) 13 (13, 14) ns
Age became regular smoker” 15 (15, 16) 15 (15, 16) ns
Age became daily smoker® 16 (16, 16) 16 (16, 16) ns
No. of cigarettes smoked per day 18.0 (9.9) 19.1 (15.7) ns
CIDI nicotine dependence
Tobacco dependence, lifetime (% yes) 70% 74.3% ns
Tobacco dependence, current (% yes) 55.1% 48.5% ns
Tobacco dependence symptom count, CIDI 5.2 (1.6) 4.8 (1.6) 0.010
Tobacco dependence symptom count, DSM 4.3 (1.5) 3.9 (1.5) 0.005
Fagerstrom Test for Nicotine Dependence (FTND)
Total score 4.4 (2.6) 4.1 (2.5) ns
Time to first cigarette (% within 30 min) 71.1% 66.4% ns
WISDM-68 (overall mean) 3.6 (1.1) 34 (1.1) 0.042
Readiness Ladder 5.6 (1.4) 5.1(1.7) 0.003
Transtheoretical Model Stages of Change 0.049
Precontemplation (%) 52.5% 66.7%
Contemplation (%) 24.0% 17.1%
Preparation (%) 23.6% 16.2%
Quit methods
No. of lifetime quits 8.4 (18.9) 7.1 (16.6) ns
No. of 24-h quits (lifetime) 9.2 (18.6) 10.6 (21.6) ns
No. of 24-h quits (past year) 1.5 (4.5) 3.3 (12.1) ns
Quit at all past year (% yes) 38.4% 48.0% ns
Longest period of abstinence (days) 359.1 (726.9) 442.5 (904.0) ns
No. of medications used 2.6 (14.8) 2.7 (13.2) ns
No. of behavioral treatments used 0.3 (1.2) 0.1 (0.4) 0.026
No. of other treatments used 0.3 (0.8) 0.2 (0.5) ns
*Median (interquartile range) No. of any treatments used 3.2 (14.9) 3.0 (13.2) ns
based on non-parametric sur- In utero exposure (% 1+ packs per day) 44.4% 33.9% 0.03

vival analyses

spective and retrospective data. Moreover, participants
were also compared with a representative, matched
regional subsample of the BRFSS. This is the only study
we are aware of that has examined factors related to
participation in a smoking cessation RCT in this depth
and breadth.

Few measures differentiated the participants in the RCT
from the non-participants; most of those differences were
statistically significant but of small magnitude, and many
differences also became non-significant after covariate
analyses controlled for gender, income, and marital status.
On early childhood measures, small but statistically
significant differences emerged between participants and
non-participants on verbal IQ (94 versus 96) and internal-
izing behavior (1.3 versus 0.8). All differences became non-
significant after adjustment for covariates. There were no
differences on any other early childhood measures, such as
attention or hyperactivity. The retrospective adult measures
of lifetime alcohol/drug disorders, attention/hyperactivity,

personality, cognition, conduct, or antisocial personality
disorder did not distinguish participants from non-partic-
ipants. Finally, there were no differences between partic-
ipants and non-participants on measures of smoking
initiation, the age of progression from first puff to regular
and daily smoking, or on smoking rate.

Participants in the RCT were significantly more likely
than non-participants to have been exposed in utero to a
pack a day or more of maternal smoking. The nature of this
relationship is unclear but may parallel links between in
utero exposure and nicotine dependence. In a prior study
[31], the offspring of TTURC-NEFS mothers who smoked
a pack or more on any pregnancy day were almost twice as
likely to progress from smoking experimentation to nicotine
dependence and to meet DSM criteria for lifetime nicotine
dependence. Finally, it is noteworthy that the difference in
in utero exposure between participants and non-participants
was no longer significant when controlling for gender,
income, and marital status.
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Table 5 Participants
versus non-participants—
co-morbidities

Participants, Non-participants,  p Value
n=244 n=177
Center for Epidemiological Studies—depression 8.9 (6.6) 7.0 (5.7) 0.005
Cohen’s Perceived Stress Scale 6.1 3.1) 53 3.5 0.021
Composite International Diagnostic Interview (CIDI)
Major depressive episode, lifetime (% yes) 35.7 28.0 ns
No. of depressive symptom counts 3.0 (3.9 2.5 (3.8) ns
No. of 2-week or longer episodes (lifetime) 2.2 (8.3) 2.2 (9.8) ns
No. of 2-week or longer episodes that appear 1.4 (6.9) 1.6 (8.8) ns
to be MDE lifetime)
Alcohol abuse, lifetime (% yes) 46.1 42.6 ns
Alcohol abuse, current (% yes) 5.7 6.6 ns
Alcohol dependence, lifetime (% yes) 16.2 15.0 ns
Alcohol dependence, current (% yes) 3.0 2.4 ns
Alcohol abuse and dependence symptom counts 2.3 (3.1) 2.2 (3.0) ns
Conduct disorder, lifetime (% yes) 8.2% 8.0% ns
Antisocial personality disorder, lifetime (% yes) 6.6% 4.7% ns
Diagnostic interview schedule (DIS)
Used any drug 5 or more times, lifetime (% yes) 76.2 75.7 ns
Marijuana abuse, lifetime (% yes) 15.6 17.5 ns
Marijuana abuse, past year (% yes) 0.8 23 ns
Marijuana dependence, lifetime (% yes) 6.0 5.4 ns
Marijuana dependence, past year (% yes) 0.9 1.2 ns
Cocaine abuse, lifetime (% yes) 19.7 18.6 ns
Cocaine abuse, past year (% yes) 0.8 1.2 ns
Cocaine dependence, lifetime (% yes) 13.5 12.9 ns
Cocaine dependence, past year (% yes) 34 0.6 ns
Lifetime interview for symptoms of attention (modified)
No. of symptoms of inattention (childhood) 2.0 (2.7) 1.9 (2.8) ns
No. of symptoms of hyperactivity (childhood) 2.3 (2.7) 1.9 (2.6) ns
Total no. of ADHD symptoms (childhood) 4.3 (4.8) 3.7 (5.0) ns
No. of symptoms of inattention (adult) 1.7 2.2) 1.7 (2.3) ns
No. of symptoms of hyperactivity (adult) 2.1 (2.0) 2.3 (2.3) ns
Total no. of ADHD symptoms (adult) 39 3.9 4.6 (4.2) ns
Multidimensional personality questionnaire
Wellbeing 32.9 (10.6) 32.8(9.9) ns
Social closeness 31.9 (9.8) 31.8 (10.3) ns
Stress reaction 26.1 (11.3) 24.5 (11.3) ns
Aggression 12.5 (8.8) 13.2 (9.4) ns
Alienation 18.0 (11.1) 17.4 (10.9) ns
Control 34.6 (8.2) 33.6 (8.6) ns
Harm avoidance 36.1 (10.6) 36.4 (9.9) ns
Early childhood risk factors
Internalizing behavior 1.3 (1.9) 0.8 (1.4) 0.008
Externalizing behavior 0.2 (0.8) 0.2 (0.7) ns
Verbal 1Q 93.9 (13.6) 96.4 (11.6) 0.048
Performance 1Q 100.3 (13.6) 101.3 (13.9) ns
Full scale IQ 96.7 (13.4) 98.6 (11.9) ns

Participants in this study also reported higher scores on
several measures of nicotine dependence, including the
WISDM-68, and symptom-counts using both CIDI and
DSM-IV criteria. However, there were no differences on the
FTND, DSM-IV diagnosis of nicotine dependence, or time
to first cigarette. The reasons for inconsistency across
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different measures of dependence are unclear but may be
due to statistical power (i.e., power is lower for binary than
continuously scaled data) or differences in measurement
approaches to the construct of dependence. For example,
CIDI and DSM-IV symptoms counts were designed to be
more sensitive approaches to assessing specific aspects of
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nicotine dependence that may not have been picked up by
diagnostic instruments such as the DSM-IV. Differences in
the conceptualization of the construct of nicotine depen-
dence (i.e., multidimensional in the WISDM-68 versus
unidimensional in the FTND and DSM-1V; e.g., [26, 50, 51,
52]) may also have contributed to these results. The
differences between participants and non-participants on
the CIDI, DSM-IV, and WISDM-68 persisted even after
covariance of gender, income, and marital status.

Not surprisingly, participants reported higher levels of
motivation to quit than non-participants even after covariate
analyses. Compared with non-participants, participants in
the RCT were also more likely to report higher levels of
stress and current symptoms of depression (even after
covariance analyses). It is interesting that participants
differed from non-participants on measures of current mood
but not on lifetime depression. These results are consistent
with previous studies that have shown no relationship
between cessation and history of depression [53] but strong
links between current depressed mood and difficulty
quitting [54—57]. Participants were also more likely to have
used behavioral cessation methods in the past, though this
finding was no longer significant after covariance analysis.
On sociodemographic variables, participants in the RCT
were more likely to have never married and have lower
incomes.

Compared to the regional subsample of the national
BREFSS, eligible smokers were slightly younger, more
likely to be female, never married, have a high school
degree or less, and less likely to be Hispanic. The very high
statistical significance of the 7-month difference in mean
age simply highlights the enormous statistical power in this
study to detect even very small differences, especially given
that we extracted regional BRFSS subsample data using the
identical age range and years of recruitment as in our
sample. The other demographic differences are also small,
unlikely to be clinically meaningful, and expected given the
slight skew toward participants of lower socioeconomic
status in the original NCPP birth cohort [58].

The study has several limitations. First, the use of the
TTURC-NEFS longitudinal birth cohort froze in place of the
demographic structure representative of Rhode Island and
Massachusetts in the 1960s and does not reflect changes
since that time (e.g., increase in Hispanic population). In
addition, the TTURC-NEFS cohort had a restricted age
range of about 8 years (M=38.9, range 35-43). However,
this is an age range when many smokers become interested
in treatment programs [59-61]. Second, given the large
number of measures taken prospectively and retrospectively
across the lifespan of the cohort and the relatively small
number of significant differences, we have chosen to
present the results in the form of descriptive statistics, with
more detailed examination of selected covariates. Some of

the differences noted here could still have been obtained by
chance. Finally, the original NCPP cohort and the selected
subsamples of adult offspring may have had inherent
selection biases of unknown implications for interpretation
of these results. However, the comparisons presented in this
paper revealed minimal and expected differences within the
various subgroups. The comparisons reported here are all
quite reassuring against large selection biases (e.g., comparing
the sample of offspring completing a screener but not the full
survey; the additional comparison of the NCPP cohort with
the regional and representative BRFSS survey constructed at
about the same time as the TTURC-NEFS survey). Few
studies we know of have had access to information reported
here on several of the levels of denominators.

The encouraging conclusion is that smokers who enroll
in cessation trials may not differ much or in clinically
significant ways from those who do not participate. Differ-
ences observed on measures of nicotine dependence, stress,
and current depressed mood illustrate the importance of
determining who comprises the target population before
recruitment for any intervention study so as to more
effectively tailor recruitment and intervention efforts. This
information is also critical to interpret results of cessation
trials, evaluate their generalizability, and determine whether
the recruitment strategies and interventions are relevant and
equally effective when applied in dissemination and
implementation trials [20]. This profile of participant
characteristics is also encouraging insofar as stress/de-
pressed mood and nicotine dependence can be feasibly
addressed in the context of an intervention.

This study begins to address some of the concerns about
moving from RCT trials of efficacy under ideal conditions
to broader effectiveness trials in the real world [62, 63].
Most treatment studies only report the characteristics of
those randomized. Many studies also recruit participants
reactively, obtaining self-selected volunteers from an
undefined population of unknown characteristics and with
an unknown denominator [64]. These gaps limit the
generalizability and external validity of interventions. As a
result, the impact of an intervention [1] and its efficiency [62]
cannot be easily interpolated. Moreover, as the characteristics
of the smokers who did not participate in treatment are
unknown, their needs for treatment are largely unknown.
Gathering this information is critical if we are to learn how to
make cessation treatments more attractive so that smokers
want them, expect them, ask for them, and use them [65].
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