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ABSTRACT

Title of Dissertation: Social Desirability Bias @igarette Smoking Cessation:

Effects in the Laboratory and Field

Jessica O. Forde, M.S., 2012

Thesis directed by:  Andrew J. Waters, Ph.D.
Associate Professor, Director of Graduate Education

Department of Medical and Clinical Psychology

Social desirability response bias (SDR) is the éeweg of individuals to respond in a way
that will be viewed favorably by others. Conceroatithe effect of SDR has motivated
the development of implicit assessments which nealebs sensitive to SDR than are
self-report measures. However, little researcheixasnined the effect of SDR on

implicit measures, particularly within the contettcigarette smoking cessation. Adult
cigarette smokers from the Houston, TX, and Wasbhmdg>C, metropolitan areas were
recruited for smoking cessation treatment. Pgdicis were assessed at two pre-quit
sessions (12-hours abstinent and smoking normajlily) day, and two sessions post-quit.

At each session, participants completed implict arplicit (self-report) measures



assessing attitudes toward smoking, craving/atiratibias, and outcome expectancies
related to smoking. In addition, some participgragicipated in an ancillary Ecological
Momentary Assessment (EMA) study in which they ctatga implicit and self-report
assessments on a personal digital assistant (RivAne week following their quit day.
Study hypotheses examined: 1) the effect of SDRedirreport assessments; 2) the effect
of SDR on implicit assessments; 3) whether SDR maidd the relationship between
self-report and implicit measures; 4) whether ttiece of SDR scores on self-report and
implicit measures varied by smoking state (e.g-abstinent vs. abstinent); and 5)
whether the effect of SDR on self-report and impheoeasures varied by Setting (lab vs.
field). Participants with higher (vs. lower) SDRoses reported lower craving ratings (lab
and field) and less positive outcome expectanélagicipants with higher SDR scores
reported less positive attitudes to smoking infidld. Attentional bias and implicit
attitudes were not associated with SDR scoresaath or in the field. There was limited
evidence that SDR scores moderated the assoclaioreen self-report measures and
implicit measures. The effect of SDR on self-repdrtraving and outcome expectancies
was greater on the quit-day than on the pre-quitiménce session and, for self-reported
attitudes, it was greater in the field (vs. labye@ll, the results suggest that SDR may
influence self-report measures, and that implisessments may be particularly useful in

individuals with high SDR scores.
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Introduction
Response Bias

Response bias is “the systematic tendency to nesfma range of questionnaire
items on some basis other than the specific itemecy” (Paulhus, 1991, p. 17). There
are many forms of response bias, including acqarese bias (tendency to agree; Lentz,
1938), careless response bias (Meehl & Hathawa)6)1 ®mission bias (Cronbach,
1946), extremity response bias (tendency to usemet ratings; Peabody, 1962), deviant
response bias (Berg, 1967), consistent responsd€biehay & Jernigan, 1970), and
social desirability response bias (Bernreuter, 1823non, 1934). Social desirability
response bias (SDR) is the tendency of individt@alespond in a way that will be
viewed favorably by others. SDR can affect vayidit data obtained through research
and conceal the nature of relationships betweeiahes of interest (Paulhus, 1991).
SDR is thought to have the most significant effelsen assessing topics that are
potentially socially undesirable and of which papants would be more motivated to
misrepresent self-reported information, such agicels orientation (Batson, Naifeh, &
Pate, 1978), racism (Sigall & Page, 1971), sexahbliors (Sprecher, McKinney, &
Orbuch, 1987), and drug use (Mieczkowski, 1990).

Why does Socially Desirable Responding Occur?

There are several possible explanations for why &R occur. Social
Comparison Theory (Festinger, 1954) suggests tiaatiduals are driven to evaluate the
accuracy of their opinions and abilities. In thse@nce of objective measures to evaluate
this accuracy, individuals will use social measusegsh as comparison with behaviors of

others within their valued group. This social camgon process is initiated by a need to



affiliate and to be accepted within one’s valuedugrand may increase pressure to
conform with social norms and behave in a sociddlgirable manner (Schachter, 1959).
An additional process at work is the need to imeeezognitive consistency and decrease
dissonance. Cognitive Dissonance Theory (Festiri@#7) suggests that individuals
strive toward consistency, including agreement betwknowledge about themselves and
the outside world (e.g., beliefs, attitudes, opmasicdbehaviors). Dissonance is reduced by
rationalizing or changing one’s belief or behavimincrease consistency. This process
may also help to explain why individuals may bevéln to behave in a socially desirable
manner.
History of Social Desirability Research

SDR has been studied for more than 50 years, amy stales have been
developed to measure SDR. These measures inc¢amte-alone measures designed
specifically to assess SDR, such as the Marlowav@edSocial Desirability Scale
(Crowne & Marlowe, 1960) and scales built into piseng measures to assess SDR and
other forms of deceptive responding. In fact, miaguently used personality
assessments have scales built-in to detect ditféoems of deceptive responding, such
as the Eysenck Personality Questionnaire (EPQ;reys& Eysenck, 1975) and the
second edition of the Minnesota Multiphasic Pergneventory (MMPI-2; Butcher,
Dahlstrom, Graham, Tellegen, & Kaemmer, 1989). €Harslt-in scales allow for
controlling and correcting for the effects of respe biases, such as SDR and other forms
of deceptive responding, on self-reported perstgndéta.

Study in the area of SDR began with the developroktite Edwards Social

Desirability Scale (ESD; Edwards, 1957), which ased SDR using 39 items from the



Minnesota Multiphasic Personality Inventory (MMPlathaway & McKinley, 1951).
The development of many other scales followed. élmwv, due to concerns about the
strong association between psychopathology an8 8tz Marlowe and Crowne
developed a new scale that was not dependent @h@sgthology-related content. The
Marlowe-Crowne Social Desirability Scale (MCSDSp@ne & Marlowe, 1960)
consists of questions regarding socially sanctidredthvior with a low probability of
occurrence in order to assess the degree of sodedirable responding. The MCSDS
remains one of the most strongly validated andueedtly used SDR scales today.
Following the development of the MCSDS, attentionttwued to be paid to the effects
of SDR on self-reported information, and many & tfequently used personality
assessments began to develop built-in scales éstd#ceptive responding, such as the
Eysenck Personality Questionnaire (EPQ; Eysenckgekck, 1975) and the second
edition of the Minnesota Multiphasic Personalityéntory (MMPI-2; Butcher,
Dahlstrom, Graham, Tellegen, & Kaemmer, 1989).

However, correlations between SDR measures tehd tow. The first factor
analyses of SDR were conducted by Wiggins (1964 determined that there were two
factors being assessed by social desirability scate labeled these factors as Alpha and
Gamma, and illustrated that different scales loadetke heavily on the different factors.
For example, the ESD was more strongly associatrtie Alpha factor, whereas the
MCSDS was more strongly associated with the Ganaciif (Wiggins, 1964). Damarin
and Messick (1965) furthered Wiggins work by shayiinat these two factors were
significantly different constructs of SDR. Thegaed that the Alpha factor consisted of

an unconscious evaluative bias based on a defedisitcgtion of one’s private self-



image, and is associated with self-esteem and egjbency. Gamma factor was more
accurately characterized as a deliberate evalubiagbased on a tendency to promote a
desirable public reputation.

Sackeim and Gur (1978) were the first to attempebigmment of a measure that
would assess these two factors separately, wheghlétbeled as self-deception (i.e.,
Alpha) and other-deception (i.e., Gamma). Otheregéon captures the standard
conceptualization of social desirability, whichthe deliberate and intentional attempt to
present oneself in a favorable way, whereas selgléon assesses the unintentional but
overly positive presentation of oneself (Sackeirsr, 1978). Evidence from more
recent factor analyses provides support for thesedistinct constructs in SDR (Lanyon
& Carle, 2007; Paulhus, 1984).

While most researchers in the field of social ddslity research now agree that
there are two distinct factors at work in SDR, neastles continue to assess only one
factor. For example, scales that assess otheptienenclude the MMPI-2 Lie scale,
EPQ Lie scale, and the MCSDS, and scales thatsasstsdeception include the ESD
and the MMPI-2 K scale. To date, only one meabkasebeen created that allows for the
ability to examine both factors together as welinaependently. The Balanced
Inventory of Desirable Responding (BIDR) was oradin developed in response to the
need for a measure of SDR that would assess ba#traats of SDR, and was based on
the scales developed by Sackeim and Gur (1978)RBéctors include Impression
Management (IM), which is the deliberate preseotatif a positive public impression
(i.e., Other-Deception, Gamma) and Self-Deceptinkadacement (SDE), which is the

unconscious enhancement of positive characteriatidslenial of negative



characteristics (i.e., Self-Deception, Alpha). BiBR will be discussed in depth later
(see Introduction section, page 7), and the twtofa®of SDR will hereafter be referred
to in terms of IM and SDE.

Dual Processing Theory and SDR

Dual processing theories propose two separatesfofrimformation processing.
System 1 is fast, automatic, and effortless antesgmts an intuitive and unconscious
form of processing, whereas System 2 is slow, oliatt, and effortful and represents a
conscious, reason-based form of processing (Kahme2®®3, 2011). Traditional self-
report (explicit) measures, are hypothesized tessssontrolled processes (System 2
cognition), whereas implicit measures (e.g., thplicit Association Test, discussed
later) are thought to assess automatic procesgste(® 1 cognition) (Epstein, 1994;
Smith & DeCoster, 2001; Wilson, Lindsey, & Schop@000). Dual processing models
of information processing suggest that explicit sugas may be more susceptible to the
effects of rationalization and filtering, whereagplicit measures are hypothesized to be
outside the individual’'s conscious control and éfi@re should not be susceptible to
deliberate filtering processes.

Dual processing theories provide a useful framevimrkinderstanding how the
two domains of SDR may function. Self-Deceptivédh&mcement (SDE) is hypothesized
to operate similarly to System 1 processing, in itha thought to be an unconscious and
automatic process. Impression Management (IM),dvew is thought to be a more
deliberate and controlled form of SDR, and therefgppears to operate in a similar
manner to System 2 cognitive processes (see Figuréherefore, IM may be more

influential on explicit measures, whereas SDE meyehan effect on the integrity of data



obtained through implicit measures if, for example implicit measure related to the self
(i.e., implicit self-esteem) is assessed. Holtgsa{2004) found that higher levels of
SDR, specifically the IM factor, resulted in slowesponse times in responding to
guestions regarding personality traits under vargionditions of social desirability. This
study lends support to the hypothesis that IM nagrate as an editing process in which
individuals respond in a manner to create a deliieguerceived impression. Holtgraves
(2004) also found that participants higher in SD&evable to respond more quickly,
suggesting that SDE is a more automatic processisigm than IM that does not require
additional time for editing one’s responses.

Another implication of the dual processing theay $DR is that IM may be
affected by cognitive load (e.g., increases in dognrequirements leading to temporary
impairments in cognitive abilities), as it is hypesized to be a deliberate and effortful
process, whereas SDE should be able to functicardésss of cognitive load. Research
suggests that incongruent self-presentations, titdogequire more effort to maintain,
can be negatively impacted by induced cognitivel Igzontari & Schelnker, 2000). In
addition when self-regulation resources are deg)eteough effortful self-presentation,
it can negatively impact ability to maintain setepentation patterns (Vohs, Baumeister,
& Ciarocco, 2005). Another effect of cognitive ¢bis that it may increase the positivity
of one’s self-presentation, suggesting that in@eéaognitive requirements may enhance
levels of impression management (Paulhus, Grafaf Belst, 1989). However, this
hypothesis has not been fully examined in reseaftte effects of cognitive load may be
particularly relevant in cigarette smoking cessatesearch because individuals may be

cognitively impaired when abstinent (Hughes, 20@08,7b; Sherwood, 1993), therefore



the effect of IM may differ across different smoggistates and degrees of abstinence
within the process of smoking cessation.
Balanced Inventory of Desirable Responding (BIDR)

In the current study the Balanced Inventory ofifzéde Responding (BIDR;
Paulhus, 1988) was used to assess SDR (see Apd@nhdixhe BIDR consists of two
subscales of 20 items each, an Impression Manaddivdrsubscale based on the
traditional concept of other-deception and a Setfeptive Enhancement (SDE) subscale
based on the concept of self-deception. Sampiesite the IM subscale include “I have
received too much change from a salesperson witiethitg him or her” and “I have
some pretty awful habits.” Sample items of theES§ubscale include “I have not
always been honest with myself” and “I never refgmy decision” (Paulhus, 1991, pp.
40-41). Participants rate their agreement withstiaéements on a 7-point Likert scale,
with 1 indicating not true and 7 indicating verydr Each scale is counterbalanced with
equal numbers of positively and negatively keyechd. Paulhus (1988, 1991) provides
two scoring methods. In the continuous scoringhmef points are added across all items
and the raw score is used. In the dichotomousadethne point is given to extreme
responses (i.e., 6 or 7) and all other responsesveszero points; this method is used to
distinguish individuals endorsing the highest levafl SDR from those individuals
endorsing standard levels. Therefore, the dichotensystem is the scoring method
recommended for use by the author and was usée iourrent study. Both scoring
methods can yield an IM score, an SDE score, @ngbined total score of all 40 items

(Paulhus, 1988, 1991).



Relationship with other measures of social desirabiy. The IM scale of the
BIDR positively correlates with commonly used leakes. Davies, French, and Keogh
(1998) reported a correlation of +.61 between tH2RBIM scale and the EPQ-R Lie
Scale, and the BIDR IM scale has been found tcetate highly with the MMPI-2 L
Scale, as reported in Paulhus (1991). The MCSBS®&an reported to correlate +.71
with the overall score of the BIDR (Paulhus, 199The MMPI-2 K scale, which was
originally designed as a more subtle measure ¢ftean, is one of the few scales to
correlate significantly with the SDE scale of thi®R, as reported in Paulhus (1991).
Controlling for Socially Desirable Responding

If a clear effect of SDR on explicit measuresbserved, then Paulhus (1991)
suggests five ways that an effect of SDR may patiybe controlled: demand
reduction, stress minimization, factor analysiipral method, and covariate method.
Demand reduction describes a method of designmga$earch environment to minimize
the motivation and opportunity for desirable resfing. Strategies for demand reduction
include increasing perceived anonymity and reduasgessment interactions with the
researcher. Stress minimization involves chooamdjutilizing assessments that will
reduce the motivation for and likelihood of SDRackor analysis controls the effect of
SDR by using statistical methods that will remov@aacount for the role of SDR in
obtained data. The rational method focuses orgdieg) assessments in a manner that
will minimize the chance of SDR, such as contrgllihe types of questions used or the
order of item presentation. Lastly, the covarratthod uses a measure of SDR as a
covariate in analyses so that the relationship éetwother items can be examined

without the effect of SDR (Paulhus, 1991).



Use of Implicit Assessments

Since the Paulhus (1991) article was publishedethas been increased interest
in the development of assessment methods that mégsb susceptible to the effects of
SDR, such as implicit assessments. Research sa #¥sessments suggests that if the
steps proposed by Paulhus do not work adequaba,use of implicit assessment
methods can be considered. In the current sthdge wifferent implicit measures were
used to examine the effect of SDR. Stated bridfflg,Implicit Association Test (IAT;
Greenwald, McGhee, & Schwart, 1998) provides arlic@ssessment of attitudes and
has been used extensively in cigarette smokin@relseshowing that smokers exhibit a
less negative (more positive) attitude toward smgkhan do non-smokers (Swanson et
al., 2001; Sherman et al., 2003; Waters et al.7R0The IAT also has been used in
research examining the effects of SDR on expliott enplicit measures (e.g., Egloff &
Schmuckle, 2003; Hofmann, Gschwendner, & Schmit®52 Nosek, 2005; Riketta,
2005).

The Modified Stroop task (“Stroop”; Williams, Ma#ts, & MacLeod, 1996) is a
measure of attentional bias. Attentional biasnsemsure of the degree to which
personally salient cues automatically capture oag&ntion. Research has shown that
cigarette smokers show an increased attentionaltbiamoking-related stimuli (e.g.,
cigarettes, ashtrays) when compared to controls@¥tuet al., 2003; Waters &
Leventhal, 2006). The Expectancy Accessibilitkt@sA; Palfai, 2002) is a measure of
how accessible smoking outcomes are in an indiVgloeemory. Research has shown
that smokers tend to exhibit greater accessilditypositive smoking outcomes than non-

smokers (Fallon, 1998; Litz, Payne, & Colletti, 98 To the best of the author’s
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knowledge, no studies have been conducted which égamined the modified Stroop or
EA tasks within the context of SDR research. Thedahasks will be described in more
detail below (see Procedure section, pp. 44-59).
SDR and Explicit Measures

SDR is thought to affect a wide range of explisgasures, and research provides
support for the effect of SDR in topic areas susBelf-reported behavior and explicit
attitudes or affect (Adams et al., 2005; BardweD&nsdale, 2008; Marissen et al.,
2005). In assessing behaviors and attitudes thataially driven (i.e., society tends to
support one behavior or attitude over another)gffects of SDR are expected to be
more extreme, thereby influencing the interpretatibresponses on these explicit
measures (Paulhus, 1991). However, few studiéseu8DR measures to directly
examine this effect. van de Mortel (2005) condd@&diterature review of all research
listed in the Cumulative Index to Nursing and Adlidealth Literature that was in
English and had used a self-report measure. OI4l&/5 studies that were found, only
31 (.2%) used an SDR measure, and of the 31 siudBg43%) found a significant effect
of SDR on the data (e.g., tendency to under-rapaiesirable attitudes and behaviors).
This review suggests that although SDR appears torbeaningful variable in a wide
range of research, inadequate attention has begnopthe systematic examination of the
effects of SDR on measures in research.

In the review of studies below (see Table 1), #sdvere chosen that examined
both the relationship between SDR and self-rep@dsures and the relationship between
SDR and a non self-report measures (i.e., biolbgoteysiologic, or implicit measures).

Articles were located through key word searcheSI@R measures and through searching
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relevant citations from articles located. Databaseluded Psychinfo, Pubmed, and
Google Scholar and was open to articles from 19@8gnt. These studies enable a
comparison of the differential effect of SDR onfseport (SR) and non self-report
(NSR) measures in order to examine whether SDRhgasame effect across different
types of measures. Some of the included studies previously reviewed in Forde
(2010). To the best of the author’'s knowledge stiuelies in Table 1 represent the extent
of literature available that has compared the eff@SDR on SR and NSR measures.
Some of the studies included in Table 1 also exathwhether SDR moderated the
association between SR and NSR measures; howeseréa of study is rather limited
and is represented by the few studies in TablBrevious research on these relationships
is discussed below. In this study, the term madmras used to indicate the effect of a
variable (e.g., SDR) in weakening or strengtheninggrelationship between other
variables (e.g., the moderation effect of SDR @rtHationship between explicit and
implicit measures).
Influence of SDR on Explicit Attitudes and Cognitions

Research suggests that SDR can have a signigéffaat on explicit attitudes and
thoughts, particularly those attitudes driven bgigloapproval. Associations have been
found between SDR and many different explicit attés and cognitions, such as self-
esteem (Mesmer-Magnus, Viswesvaran, Deshpandes&pbo 2006; Riketta, 2005),
negative affect (Bardwell & Dimsdale, 2001; Klassdornstra, & Anderson, 1975),
well-being (Diener, Suh, Smith, & Shao, 1995; Koz&n8§tones, 1986), and drug

craving (Marissen et al., 2005; Rohsenow et ab2]9
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Influence of SDR on Implicit Measures of Attitudesand Cognitions

Research on the effect of SDR on explicit behawtitudes, and cognitions
suggests that self-report measures are limitethdrgased susceptibility to SDR.
Implicit measures, as discussed above, are thaagheasure thoughts and feelings that
may not be readily accessible and are, therefoesrétically outside the realm of
conscious control (Greenwald, McGhee, & Schwar@88). However, the systematic
study of implicit measures is still in early stagd® date, few studies have been
conducted that specifically examine the effect DPRSon implicit measures or the effect
of SDR on the relationship between explicit andlioipmeasures. Historically, implicit
and explicit measures of the same constructs haese Wweakly correlated (Greenwald et
al., 1998). One meta-analysis, which examinedealationship between the Implicit
Association Test and a variety of construct-relaeglicit measures, reported a mean
correlation () of +.24 between the implicit and explicit measufdofmann et al., 2005).
Research has shown that when the spontaneity viithvexplicit information must be
reported is increased, the relationship betweehasixapnd implicit measures increases as
well (Hofmann et al., 2005). This research suggtsit by removing the opportunity for
deliberate filtering or response editing, the @lexf SDR on explicit measures should be
minimized and therefore increase the strengtheftdhationship between explicit and
implicit measures of the same construct (Hofmarad.e2005). This result also suggests
that implicit measures may be less susceptiblbisodeliberate editing process.

However, only a few studies have been conductelitéatly examine this question.
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In a study conducted by Egloff and Schmukle (2008),authors examine the
role of SDR on the relationship between explicl @nplicit measures of anxiety in
university students, using the State-Trait-Anxibtyentory (STAI; Spielberger,
Gorsuch, & Lushene, 1970), an Anxiety Implicit Assdion Test (IAT), and the revised
Social Desirability Scale-17 (SDS-17R; Stoeber,1300As expected, SDS scores were
not associated with the anxiety IAT effect. Whilavas hypothesized that SDS scores
would moderate (i.e., increase or decrease thegihref) the relationship between
explicit and implicit anxiety, no moderation effadtsocial desirability was found in this
study. The authors followed up with an investigatof whether SDR would moderate
the association between the explicit and implinitiaty measures when the two BIDR
scales, IM and SDE, were analyzed separately.n Alsa previous study, the SDR
measures were not associated with the anxiety FfeCte and neither BIDR scale score
significantly moderated the association betweenrtipdicit and explicit measures
(Egloff & Schmuckle, 2003).

Similarly, Hofmann, Gschwendner, and Schmitt (20&&)ducted a study
examining the moderation effect of social desiigbdn the relationship between
implicit and explicit measures of prejudicial attes of West Germans toward East
Germans. A significant relationship was reportetileen a measure of attitude toward
East Germans and Motivation to Control Prejudicedd®ons, a measure of social
desirability (r = +.41, p<.001). However, theresww relationship between social
desirability and the implicit attitude measure, aodial desirability was not found to
moderate the relationship between the explicitiemgicit measures. It might be

suggested that the topics of anxiety and attittosrd East Germans may not be
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socially driven enough for the moderator effectSBR to be detected, particularly in the
sample of university students who participatechm Egloff and Schmukle (2003) and
Hofmann et al. (2005) studies. Additional reseasameeded to examine the associations
between SDR and implicit/explicit measures, usimg@struct in which individuals may
be more motivated to skew or misrepresent thefrrepbrted attitudes.

Other topics, such as illicit drug use, should igaificantly affected by
misreporting on self-report measures, due to tagality of illicit drug behavior and the
social undesirability of these behaviors within nsiileam society. However, only one
study, has examined the effects of SDR on exg@ioit implicit measures of illicit drug
use behavior, attitudes, and cognitions. Self#teylocraving and physiological
responses to heroin cues, using a sample of abstieeoin abusers, was examined in a
study by Marissen et al. (2005). Low correlatibesveen these two cue reactivity
measures are typically reported (Robbins, Ehrmaiidf@ss, & Obrien, 1997; Tiffany,
1990), similar to low reported correlation betwesiplicit and implicit measures.
Marissen et al. (2005) examined three explicit messof heroin craving and compared
them with a measure of skin conductance to assgssgiogic reactivity. The authors
found an association between SDR and explicit hezmving, such that those
individuals with higher SDR scores had significgdiwer levels of self-reported
craving. These results suggest that SDR may inflee explicit measures of illicit drug
craving.

Physiologic measures can be compared to implicésmess in that they are less
susceptible to deliberate manipulation than arerepbrt measures. In the Marissen et

al. (2005) study, an association was not found eetwSDR and the skin conductance
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measure (a physiologic measure of craving), ingigahat only the explicit measure was
affected by SDR. As in the Egloff and SchmukleQ@0study, SDR did not have an
effect on the association between the self-repuaitreon self-report measures (i.e., self-
reported craving and physiologic response to hezo@s) in the Marissen et al. (2005)
study. The results from these studies emphasizienartance of future research to
understand the role that SDR may have on the walidiself-reported information,
particularly when assessing socially undesirablealos such as drug use.

Two studies have been able to find at least pastipport for the moderation
hypothesis of SDR on the relationship of self-réaod implicit measures. Riketta
(2005) examined the effect of SDR on the relatignbletween self-report and implicit
measures of self-esteem. This study comparedxpieie measure with three different
implicit measures and was able to find that SDR draéffect on the relationship
between two of the implicit measures of self-estesichthe SDE scale of the BIDR. The
IM scale was not a significant factor in these ge@asg. This effect was found even when
controlling for gender, another variable that hasrbreported to affect the relationship
between explicit and implicit measures.

Lastly, Nosek (2005) conducted a large scale letestudy examining the
relationship between 57 different object pairs ssseé through explicit measures and IAT
tasks. More than 6000 participants completed rttae 12,000 matched measures of
each assessment type. This study did not usedasthmeasure of SDR, but instead
used a measure of self-presentation which was csedpof the mean of internal
motivation to respond without negativity, externativation to respond without

negativity, and a calculation of an average pessamtivation to appear without bias.
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Self-presentation effect had a significant effactloe relationship between explicit and
implicit object pairs. However, three other vatesbwere found to significantly affect
the implicit-explicit relationship as well (evalua strength, dimensionality, and
distinctiveness). These results suggest that SBRptay a role in the weak associations
between implicit and explicit measures. Howeuess likely that there are additional
variables that may also explain the weak relatiggsbommonly found between implicit
and explicit measures. Taken together, thesavasstudies provide support for the
hypothesis that SDR may have a significant effecthe implicit-explicit relationship;
however, it is important to continue to explore hBIR affects these measures,
particularly when assessing areas that are moreefothe effects of social desirability.
Influence of SDR Across Settings

Limited research has examined changes in the oaktiip between SDR and
explicit measures across different settings andidtration conditions. For the most
part these studies have examined computer vs. papgoencil administration and
differences between anonymous and identified tgstamditions, but most have
examined differences in SDR or explicit measur@asdely across settings. Table 2
summarizes the most relevant research in this @dedy two studies specifically
reported changes across settings that took intouatdoth SDR and explicit measures.
Tooze et al. (2003) examined differences in repbetgergy intake across multiple
measures of intake: a paper and pencil assesssedfteport measure completed at
home, a face-to-face interview completed with aician, and a physiologic measure of
energy intake. SDR was predictive of underrepgrtihenergy intake in the face-to-face

interview but not in a written measure of energgke, when verified through a
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physiologic measure of intake, suggesting that cknonymity in the face-to-face
interview increased participants’ motivation to rejgort their energy intake.

Likewise, Lajunen and Summala (2003) found thateon a questionnaire of
automobile driving behavior differed across pulbln private test settings (i.e., differing
on level of participant anonymity) and that thiteef disappeared when controlling for
IM scores. The authors found that participantheprivate, more anonymous, test
condition were significantly more likely to repamdesirable driving behaviors, and they
concluded that differences in self-reported drivii@dpavior across the two settings were
caused by IM.

The other studies presented in the table inditetedifferent settings may
minimize the effect of SDR. While this possibilitas not been examined in conjunction
with explicit measures, it suggests that certash ¢cenditions may decrease levels of
SDR, which likely affect the accuracy of explicieasures. Most of these studies suggest
that the higher the participant’s perceived serismonymity, the lower the effect of
SDR on explicit measures (Booth-Kewley et al., 299unen & Summala, 2003;
Lautenschlager & Flaherty, 1990; Paulhus, 1984¢eRfedd et al., 1996). Likewise, these
studies suggest that if the testing context pravtigh levels of motivation to positively
present oneself (i.e., applying for a job), them éfffect of SDR will be increased (Rosse,
Stecher, Miller, & Levin, 1998; Wilkerson, Nagao,Martin, 2002). Additionally, these
studies suggest that the IM factor of SDR, spedlifycis likely minimized when
participants believe that their responses are anong or when there is low or no
motivation to impression manage. The differergigct of setting on the two factors of

SDR, however, has not been clearly establishedeviqus studies.
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The last line of research relevant to this disarsss studies that have examined
differences in explicit measures across settingsdityg measures that can be verifiable
through other sources. For example, Kreuter, Breaad Tourangeau (2008) conducted
a survey on 1500 university alumni asking questtbias were both socially desirable
(e.g., giving money to the university), as welkasially undesirable (e.g., failing a
class). The surveys were conducted using thréerelift modes of administration,
including an interviewer-conducted telephone inty a self-administered telephone
interview, and a self-administered web survey.ti€ipants in the self-administered
conditions, particularly the web condition, werermbkely to report undesirable
university activities such as failing a class areiging a low grade point average (GPA).
There also were higher levels of misreporting mititerviewer-conducted telephone
interview on university-verified data, such as G&#d scholastic aptitude test (SAT)
scores. Although SDR was not directly assesséuisrstudy, the results suggest that
changes in the level of perceived anonymity affeetintegrity of self-reported
information, possibly through affecting levels @FS.

Wilkerson, Nagao, and Martin (2002) also reporteat participants providing
information as part of a job interview were moiely to misreport verified academic
information when compared to participants comptgairconsumer survey, again
suggesting that SR data may become less accurtite astivation to present oneself
favorably increases. In addition, research hagestgd that when participants think that
their answers will be verified through outside d@&., via actual verification or a bogus
pipeline), they are less likely to provide socialgsirable responses on self-report

measuresGannon, Keown, & Polaschek, 20@igall & Page, 1971).



19

No studies to date have examined differences ieffeet of SDR between the
laboratory and individuals’ natural environmentsg @o studies have been conducted
examining data completed on a personal digitaktesi (PDA). The studies highlighted
above support the hypothesis that increasing perdeinonymity and decreasing
motivation to impression manage likely decreasesftfect of SDR on self-report data.
Providing assessments outside of the laboratorypoggntially provide an increased
sense of anonymity and encourage participantsaaige more accurate self-report
information. In the current study, assessments fnwltiple laboratory sessions were
used, as well as assessments conducted outsitibtratory in the participants’ natural
environment (see Ecological Momentary Assessmaetitosebelow), so it was possible to
conduct a direct examination of differences in S&zROSss two experimental settings. In
addition, it was possible to explore how the IM &12E factors of SDR are differentially
affected by setting changes, which has also nat besoughly examined or clarified in
the current available research.

Ecological Momentary Assessment

Ecological Momentary Assessment (EMA) is defiasdany method of
assessment that utilizes repeated collection ¢ftirea information of participants’
current states (i.e., momentary) regarding behaaad experiences in an individual's
natural environment (i.e., ecological) (Shiffman/aters, 2004). Previous research
suggests that information recall is prone to eartat systematic biases and may not be
accurate (e.g., Bradburn Rip, & Shevell, 1987; C&iTeasdale, 1982, Shiffman et al.,
1997). The momentary aspects of EMA aid in dedngdsiases associated with

retrospection, while the ecological aspects alloingieneralization to the “real world”
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(i.e., ecological validity). Because EMA utilize=speated assessments, it allows
researchers to capture the dynamic and variantenafuthe individual’'s behaviors and
cognitions over time and across situations angsess strategically at moments or
events of interest (e.g., temptations to smokegarette). These characteristics
associated with EMA methods allow for increaseditgtio examine individual
differences, temporal sequences, contextual asgwaand the interactions of different
factors (Shiffman, Stone, & Hufford, 2008).

While all EMA methods include repeated assessinemgal-time and in the
natural environment, specific methods of gathenirigrmation differ. Methods vary by
assessment target, as well as by types of assetssbedmg used. EMA methods can
include paper and pencil or electronic diaries.(&geen et al., 2006), telephone
assessments (e.g., Perrine, Mundt, Searles, &1,.4€85), ambulatory physiological
monitoring (e.g., Kop et al., 2001), and hand-legichputers or personal digital assistants
(PDA) (e.g., Shiffman, Paty, Gnys, Kassel, & Hickct®996). The benefits of the
development of PDA methods of EMA data collectisthat they can be programmed to
assess randomly or at predetermined time pointge@fest, and compliance can be
closely monitored (Shiffman et al., 2007; Water&i&2008). In addition, cognitive
assessments can be administered on a PDA (Watkrs2Q08; Waters, Miller, & Li,
2010) EMA methods of assessment have been ustddy a full range of
psychopathology and psychology-related domaing) asalepression, pain, social
support, and addiction (Shiffman et al., 2008).

In cigarette smoking cessation, EMA methods allegearchers to track changes

in an individual's behaviors and experiences thhmug the cessation process. This
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monitoring allows for closer study of changes thaty occur throughout a quit attempt
and during a moment of relapse. These data avenative in that they provide more in-
depth analysis into the changes that occur over &ind also different personal and
environmental factors which may affect the cessgpimcess. EMA methods have been
used to examine multiple mental, emotional, andsplay changes that occur during
smoking cessation, including changes in withdrasyahptoms over a quit attempt (e.g.,
McCarthy, Piasecki, Fiore, & Baker, 2006), chanigesffect before and after a lapse or
relapse (e.g., Shiffman & Waters, 2004), and cogmipredictors of relapse during a quit
attempt (e.g., Shiffman et al., 2007).

In the current study, participants had the optibtaking part in an ancillary
EMA study in which random assessments were contplantea PDA for one week
following their quit day. Explicit and implicit aessments of craving/attentional bias and
attitudes toward cigarette smoking were given @RBA and at each of the laboratory
sessions, allowing for a comparison between thesettings to determine the differential
effect that SDR may have in the laboratory vs.na’s natural environment. It was
hypothesized that data obtained through explicsnees would be more accurate (i.e.,
less sensitive to SDR) on the PDA than in the latuoy due to an increase in perceived
anonymity on assessments completed outside thealainy.
Influence of SDR Across Cigarette Smoking States

In past research, SDR bias has been assumed tsthbla@atrait that has the same
effect across situation and time (Edwards, 1958liPh& Clancy, 1972). However,
some researchers have suggested that SDR biasee{zra state-trait variable that

differentially affects measures according to theagion that the individual is being
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assessed in, as well as changes in the persoteéqStamitt & Steyer, 1993). Schmitt
and Steyer (1993) examined the stability of thelMae-Crowne Social Desirability
Scale (MCSDS; Crowne & Marlowe, 1960) across mldtipsting times and found that
variance between scores at different administratioas was due to both situational
changes and changes within the person, suggebkang state-trait model may be more
appropriate for SDR bias. However, this questias ot been adequately examined in
research.

Research has reported differences in many typeseasures across varying
states, such as implicit and explicit attitudesamicigarette smoking (Sherman et al.,
2003), attentional bias (Gross, Jarvik, & Rosenpl#93) and craving (Willner & Jones,
1996), and outcome expectancies (Kirchner & Say2@@7). It is possible that some of
the variance found across states may be due treiifial effects of SDR. However, to
the best of the author’s knowledge, no studies h&em conducted yet directly
examining the effect of SDR across different malafmd states. In the current study,
assessments were conducted across multiple timéspemnd states (e.g., when abstinent
vs. when smoking as usual; pre-quit vs. post-gaikpwing for examination of how the
effect of SDR may be different across these assgspoints and across different levels
of motivation. Data were available from two préatgessions (when abstinent and when
smoking as usual), as well as three post-quitesesgguit day, one week following quit
day, and four weeks following quit day).

There is a significant body of research that suiggbsit acute tobacco abstinence
hinders cognitive functioning, such as attentioeymory, information processing,

concentration, and decision making (Hughes, 20Rg@7b; Sherwood, 1993). As
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suggested previously, IM is thought to be a motdbdeate and effortful process.
Therefore, one might hypothesize that IM would hiags of an effect in the abstinent
pre-quit session than in the non-abstinent prespgsion because the effort needed to
impression manage would create too great of a tegroad for an acutely abstinent
smoker. Stated another way, individuals high innidy be less able to impression
manage when abstinent due to reduced cognitivditumicg. On the other hand, one
might hypothesize that the motivation to impressitanage may be greater on the quit-
day session than, for example, on the abstinengjpitesession, because the participant is
actually engaging in the quit attempt and, theesfarants to create a good impression in
front of the researcher and/or the therapist. Ratalable for this study enable
differences in SDR to be examined both prior tdtqg, as well as at additional stages in
the early quit attempt, allowing for a more in-depkamination of the differential effects
of SDR across the cessation process.
Differential Influence of IM and SDE on Self Reportand Implicit Measures

Many studies that have examined the effect of SDReasures have focused on
the IM factor of SDR because it has theoreticafgithought of as a conscious act of
data manipulation and, therefore, as a variabledtald be controlled for by the
researcher or study design (Paulhus, 1991). Howbtike research has been conducted
that has examined the potential of a differentitda of IM and SDE on different
constructs and types of measures. As discussewpsty, IM is less likely to affect
implicit measures because these measures are thougip into a level of information
outside of the individual’s control. However, thenay be measurement constructs in

which the SDE factor has an influence on implisg@ssments.
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Paulhus and John (1998) proposed that IM operatesra social approval
motive in which individuals are driven to enhaniceit image as a good member of
society and socially competent (termed a morallstis). SDE is assumed to operate on
a premise of ego enhancement and as a tendeneg tmsself as exceptionally talented
(termed an egoistic bias). So in this definitiis not differing degrees of
consciousness that distinguish between these twstrewts of SDR, as previously
postulated, but rather the content of informatieiny sought out. Based on the Paulhus
and John (1998) conceptualization, IM and SDE wa@aexpected to affect measures
differently based on the content being assessadlhés and John (1998) suggest that IM
is most likely to affect information related toitsathat reflect an external evaluation of
self, such as Agreeableness and Conscientious8&3s.is most likely to affect
reporting of traits that reflect more of an intdre@aluation of self, such as Extraversion,
Openness to Experience, and Neuroticism (EmotiStadility). However, there is little
research that has examined this postulate.

Pauls and Stemmler (2002) conducted a study inhnthiey examined the
relationship of IM and SDE with bias scores on asoee of the “Big Five” personality
traits (i.e., Neuroticism, Extraversion, OpennesExperience, Agreeableness, and
Conscientiousness). IM was correlated with biasescof Agreeableness and
Conscientiousness, whereas SDE was correlatedoveishscores of Extraversion,
Neuroticism (Emotional Stability), and Opennessiother study reported that SDE was
associated with higher self-esteem (Paulhus & R&8)1). Relatedly, multiple studies
have found that cultural factors related to coilesin (e.g., social reliance, community,

focus on shared goals and attitudes of the in-gratgassociated with IM, and cultural
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factors related to individualism (e.qg., self-rebanindividuality, focus on personal goals
and attitudes) are associated with SDE, suggestatgSDE assesses more me-focused
information and IM assessed more other-focusednmdtion (Bernardi, 2006; Heine,
Lehman, Markus, & Kitayama, 1999; Lalwani, Sha\ttJohnson, 2006; Lalwani,
Shrum, & Chiu, 2009). These studies support thpotheses generated by Paulhus and
John (1998) and suggest that IM may be more inflaewhen assessing constructs that
are related to society’s view of the individual,esdas SDE may be more influential
when assessing constructs related to the indiveluedw of him or herself. Based on
this hypothesis, it may be possible for SDE to heveffect on implicit measures,
previously thought to be outside the realm of SD&fect, if the implicit measures
assess domains related to an evaluation of th¢ssafFigure 2). The Paulhus and John
(1998) premise of egoistic and moralistic bias DRShas not previously been examined
outside the context of personality traits, so iwmglear how IM and SDE would
differentially affect other types of measures, igatarly during an experience such as
smoking cessation.

The traditional theory of SDR states that the tactdrs of IM and SDE differ
based on variant levels of consciousness, with éidpa conscious and deliberate bias
and SDE being an automatic and unconscious bibs.alternate theory (Paulhus &
John, 1998) presented here states, rather, thanthvSDE differ based on differences in
the content being assessed with IM having morenaftect on external based
information and SDE having more of an effect oeiinal based information. However,
little research exists to support either theorytipalarly across different types of

assessments (i.e., explicit and implicit) and défe constructs (i.e., external and internal
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assessment content). It has been proposed thsthdMld be more affected by situational
demands and less consistent across contexts aaghdimts, and SDE should be more
stable and trait-like (Paulhus, 2002). The prodagady may aid in clarifying the
differential effect of IM and SDE on different typef measures across different settings
and time points and provide support for one ofttteries.

In sum, if SDR depends on levels of consciousness Dual Processing model),
then it would be expected that the explicit measweuld be most affected, and
primarily by the IM factor, whereas the implicit esaires should be relatively unaffected
by SDR. If SDR depends on content (i.e., the Egoand Moralistic Bias Theory), then
IM should have the greatest effect because theunesmased in the current study do not
assess ego-based content. SDE would likely h#lesdifect on the study measures. If
this study included measures specifically relatesktf-evaluation (e.g., explicit and
implicit measures of self-esteem) in addition te theasures being used, then SDE would
be expected to show a strong differential effecthmse measures over IM. Therefore,
IM should influence the self-report measures usdtiis study more than SDE. There
are still many unanswered questions as to how SidRates and what is the most
accurate framework to understand this construbie gresent study may be an
informative first step toward clarifying how SDReayates.

Cigarette Smoking and Cessation

There are many forms in which individuals utilibdacco, including cigarettes,
cigars, pipes, and smokeless tobacco. The cuwstedy focuses on tobacco use in the
form of cigarettes only, and cigarette smoking eigdrette smokers will hereafter be

referred to as smoking and smokers respectiveherd are approximately 1.3 billion
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smokers worldwide (20% of the total population) @3d3 million smokers in the United
States (2.8% of the national population), makirthét most common method of tobacco
use (Center for Disease Control and Prevention208moking has been linked to
many adverse health effects, including cancer,iceadcular disease, and lung diseases.
It is the primary preventable cause of death altgl kimillion individuals worldwide,

440 thousand in the United States, each yearadt alf of all smokers will die
prematurely from health problems and diseases agsdavith their tobacco use (U.S.
Department of Health and Human Services, 2004).

Tobacco use is even more prevalent in the UnitateS military. Current rates of
use are around 30% of the total military populatitse has an inverse relationship with
rank, with rates of use at over 50% in the loweksa Tobacco use is the single best
predictor of early discharge and costs the DepartmieDefense almost one billion
dollars annually in smoking-related healthcare {B¥gal., 2003).

Nicotine is the primary chemical of addiction irb&mco and is easily absorbed
and distributed throughout the body via the skincaus membranes, and respiratory and
gastrointestinal tracts. Nicotine reaches thenbnaihin moments after inhalation from a
cigarette where it has many different effects. diite activates thenesocorticolimbic
dopamine pathway, which is primarily associatedutliie reinforcing and rewarding
aspects of nicotine use and plays a causal rateimy forms of addiction. Other
important brain actions of nicotine include incre@serotonin release (thought to help
regulate mood), increased hippocampal activityygd to enhance memory), and
variation in brain wave activity (thought to cobtrte to nicotine’s attention, alertness,

and arousal effects) (Grunberg & Starosciak, 2010).
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Smoking behavior is initiated and maintained based number of different
motivating factors, which will be briefly highligad. Social factors appear to be very
influential in smoking initiation, such as peergsere (Marlatt,1982), behavioral and
attitude modeling by parents, peers, and mediacesyBandura, 1977; 1986; Grunberg
& Starosciak, 2010), and social and group identityh smoking (Collins, Maguire, &
O’Dell, 2002; Lloyd, Lucas, & Fernbach, 1997). Hawer, other psychological and
biological factors seem to play a role in initiatias well, such as perceived benefits from
smoking (e.g., weight control, mood regulation, mitige enhancement) (Grunberg &
Starosciak, 2010), early exposure to nicotine (engternal smoking during pregnancy)
(Levin, McClernon, & Rezvani, 2006), and genetiatcibutions to individual differences
in nicotine sensitivity and reward (Pomerleau, 995

Biological and physiological factors seem to takergrimary importance in
smoking maintenance, such as nicotine dependensséR et al., 1974).S.

Department of Health and Human Services,19&8¢rance (Grunberg & Starosciak,
2010), physiologic rewards (e.g., stimulation, $iexa euphoria) (Russell, Peto, & Patel,
1974), weight management (Grunberg & StarosciakQP0and individual differences in
nicotine sensitivity (Pomerleau, 1995). Howevexial and psychological factors still
remain influential, such as perceived cognitiveef§ (e.g., enhanced information
processing, alertness, concentration) (Baker, PieCarthy, Majeskie, & Fiore, 2004;
Collins et al., 2002), negative reinforcement ob&mg behavior through reduction in
withdrawal symptoms (Baker et al., 2004; Russedllet1974), classical conditioning to
smoking cues (e.g., attentional bias) (Cox, Fad@&dRothos, 2006; Robinson &

Berridge, 1993Waters, Shiffman, Bradley, & Mogg, 2003)ffect regulation (Collins et
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al., 2002; Tomkins, 1968), perceived stress redadiGrunberg & Starosciak, 2010), and
the social factors important in initiation (see a)p

Many of these factors can also help explain thegss® of relapse and why
smoking cessation is difficult to achieve and maimt Withdrawal symptoms, such as
depressed mood, anxiety, insomnia, irritabilityficiilty concentrating, and increased
appetite, appear to be particularly impactful ilapse to smoking (Grunberg &
Starosciak, 2010). Additionally, changes in affgasitive and negative) and response to
cues (e.g., attentional bias) may be predictiveelaipse as well (Cox et al., 2006;
Shiffman, 1986). Concerns regarding the negatiygact of abstinence on cognitive
abilities (Baker et al., 2004), body weight (Grurth& Starosciak, 2010), and stress
coping (Grunberg & Starosciak, 2010) may also ¢bute to relapse. Likewise, social
factors remain significant in relapse and succésdfstinence. One study illustrated that
one’s social network plays a role in successfusagsn, whereas cessation by a sibling,
coworker, friend, or spouse decreased individuadstinued use of tobacco by 25-67%
(Christakis & Fowler, 2008).

The data for the current study was gathered asoparlarger smoking cessation
study, “Cognitive Processes in Smoking Cessatibergafter referred to as the parent
study. The purpose of the parent study was to sxaihthere are factors, particularly
cognitive factors, which may be predictive in radapwith the goal of increasing rates of
successful smoking cessation. The aim of the ntsteidy is to improve understanding
of the role of SDR on explicit and implicit assessitis obtained from smokers trying to
quit smoking, in order to understand how SDR ardpitocess of quitting may affect the

accuracy of the data obtained from these indivelu#fithe accuracy of assessment
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information obtained during cessation can be engdiby more fully understanding the
effect of SDR on these assessments, then it magase the ability to predict relapse or
successful cessation using this assessment infamarthis is the potential contribution
of the current study.

SDR in Smoking Cessation Research

SDR may be particularly relevant in cigarette smgkiesearch. With the
increase in cigarette smoking restrictions, thealvadr seems to be increasingly
undesirable in society. In a recent national syrtlee majority of American adults
disapproved of smoking and supported public smokengs, with numbers varying from
43-79% based on public location of the ban (Un&é&ates Department of Commerce,
2008). This number has been increasing each attite survey has been conducted.
With this increased undesirability, the motivatiormisreport smoking status or under-
report use increases (Swanson et al., 2001; Shestrain 2003). Researchers have
suggested that the weak relationship between axatid implicit attitudes toward
cigarette smoking may be the result of effortsdnstiously control explicit attitudes due
to stigmatization of smoking behavior in modernistc(Swanson et al., 2001; Sherman
et al., 2003). However, few studies have direedgmined this hypothesis.

Boyd, Windsor, Perkins, and Lowe (1998) examineskchassification rates of
smoking status in a sample of pregnant smokeroparing self-reported smoking
status with status determined by saliva cotininelie Cotinine is the primary metabolite
of nicotine and measuring salivary levels allowsdghysiologic measure of nicotine
intake, which is the primary drug of addiction abacco (Ossip-Klein et al., 1996).

Salivary cotinine is a common measure used to &adidelf-reported use and abstinence,



31

as it has been shown to be an accurate measuigaoétte smoking (Ossip-Klein et al.,
1996). In the Boyd et al. (1996) study, the audHound a misclassification rate for self-
reported nonsmokers of 26.2%, as compared to OR9¥ei general public. SDR was not
measured in this study, so conclusions are limitddwever, a possible interpretation of
these results is that the increase misclassificatite in pregnant smokers may be driven
by strong, negative societal opinions toward smgkiaring pregnancy (Boyd et al.,
1998). Presumably, individuals scoring highesanrSDR measure would be most likely
to misreport smoking status. Similarly, Dolcinigdlar, and Ginsberg (1996) conducted a
meta-analysis examining factors that might influetie relationship between self-
reported smoking and biological markers of tobace®in an adolescent cigarette
smoking population. As in the Boyd et al. (1998)dy, SDR was not directly measured
in this meta-analysis; however, SDR was hypothediade an important factor in
explaining discrepancies commonly found betweefarspbrt and biological measures of
cigarette smoking in this population.

The current study examined the effect of SDR orieixand implicit measures
over the duration of the smoking cessation pro@sS§DR may be differentially
important across stages in the process of quittfa. example, smokers who express a
desire to quit may be motivated to under-reporir ttraving even prior to making a quit
attempt (see Marissen et al., 2005). Likewisey thay be motivated to over-report their
negative attitudes to smoking prior to a quit afgeas well. This under- and over-
reporting may be more extreme for individuals withher SDR scores. In addition,
smokers also may be motivated to under-report ogaen the day of a quit attempt and

in the early stages of quitting. Clarifying théeet of SDR throughout the multiple
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stages of smoking cessation will increase undedgtgrof which assessments are most
susceptible to SDR, as well as in what settingsadnehat stages in cessation the effect is
greatest, so that it will be possible to more adéejy control for this effect.

Possible Effects of SDR on Self-report Measures Bimoking Cessation

The research currently available on the effectS@R does not provide a clear
picture as to the effects of SDR on self-report sneas, specifically in smoking cessation
research. Therefore, it is important to consilergeneral way that SDR may influence
self-report data and how SDR may affect the refatigp between self-report and implicit
measures (Figures 3-5). The figures provided aréats that help to illustrate the
potential effect of SDR on measures in smokingatéss research. The hypotheses
illustrated in the figures have not yet been exaaispecifically in research. The
descriptions of these models below are taken ffwrauthor's Master’s Thesis (Forde,
2010).

Figure 3 illustrates an example in which the eff#fc8DR is similar across all
participants high in SDR (i.e., individuals withetigreatest degree of manipulation based
on social desirability). The top left-hand gragpnesents those individuals low in SDR
who would not be expected to manipulate their resps at all. The bottom left-hand
graph is the same as the top left-hand graph bedhasesponses of individuals low in
SDR would not be expected to show an effect dd&DR. The “x” is the centroid of the
data. The top right-hand graph represents indalglhigh in SDR who would be
expected to manipulate their responses, in this ttaseeport more negative attitudes.
Finally, the bottom right-hand graph illustrates thanges expected in the mean,

correlation between explicit and implicit attitugdasd the slope due to the effect of SDR.
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As can be seen in these graphs, explicit attituargd be expected to shift down, with
high SDR participants reporting more negativewdtis. No difference in implicit
attitudes would be expected. Under these circumsty because the effect of SDR is
similar across all high SDR participants, the datren and slope would not be expected
to change.

Second, as illustrated in Figure 4, the effecSDR may vary randomly across all
participants high in SDR. In this example, the megthe explicit attitudes would be
expected to shift down, with high SDR individuadporting more negative attitudes.
Because the scatter of responses would likely asaethis variance would weaken the
correlation between explicit and implicit attitudddowever, because the variance would
be randomly distributed across individuals, thgslof the regression line would not be
expected to change significantly.

Third, as illustrated in Figure 5, the effect @S may be greatest for individuals
with the most positive “true” responses, due toffleffects. So in this example,
individuals with the most positive “true” expliattitudes would be expected to distort
their responses more than individuals with lesstipes‘true” explicit attitudes.
Individuals with very negative attitudes would beable to make their responses much
more negative because they are already at thenbattthe scale. In this case, the mean
explicit attitude would likely decrease, the slag¢he regression line would flatten, and
the correlation would likely weaken due to the éasing slope.

In sum, individuals with higher SDR scores woulda® more negative attitudes
in all three of the examples discussed above. boeltain conditions, the correlation

between explicit and implicit attitudes would bepegted to weaken in high SDR
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participants. The slope of the regression linkatirey explicit and implicit attitudes,
would be expected to flatten in the high SDR paéints in situations where floor effects
are present. These hypothesized effects do noésslg@otential changes that may be
found at different stages in the cessation process) as when abstinent or during a quit
attempt. They also do not address the differesffalcts of SDR that may be seen across
different settings as well. The goal of the curitndy was to clarify these effects.
Preliminary Analyses

In preliminary analyses (Forde, 2010), the autlxan@ned the effect of socially
desirable responding (SDR) on self-report (SR) rmomd self-report (NSR) measures
across smoking states in a smoking cessation eFspewsgram. Specifically examined
were measures of smoking rate/nicotine use, att#tidward smoking, and craving. In
addition, the moderation effect of SDR on the relahip between these SR and NSR
measures was examined. Significant differencee ¥oemd in SR attitudes toward
smoking and craving between individuals low anchhigSDR, such that high SDR
participants reported significantly more negatittéwdes toward smoking[(02] = 2.24,
p = .03; see Figure 7) and lower levels of cra\(tit02] = 2.13, p = .04). This finding
suggests that SR measures of attitudes and caghiticsmoking cessation may be
influenced by SDR. However, no significant diffieces were found between individuals
low and high in SDR for reported smokirtfl00] = -.4, p > .10), suggesting that SR
nicotine use was not significantly affected by levaf SDR (Figure 9). There were no
differences between low and high SDR participantgmplicit attitudes toward smoking

(t[203] = .46, p > .10; see Figure 7) or on a biatagimeasure of nicotine use (cotinine
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levels in saliva) t{103] = -1.57, p > .10), suggesting that these messmay be less
susceptible to the effects of SDR than their sgbiert counterparts.

In addition, some support was found for an effé@OR on the relationship
between SR and NSR measures, as there were sagtiéissociations found between SR
and NSR measures in the low group that did not axithe high group (e.gr[53] = .29,
p = .03 in the low group vs[49] = .02, p > .10 in the high group for implieibd explicit
attitudes toward smoking). This result suggesds tigher levels of SDR may weaken
the relationship between SR and NSR measures {geeB). However, some of these
associations were not significantly different freach other (e.gz= 1.91, p > .05 for
comparison of correlations between implicit andlexpattitudes toward smoking in the
low and high groups). Also, hierarchical regressaoalyses indicated no significant
moderation effect of SDR on the relationship betwS& and NSR measures (eAf¥ =
.01 when examining the moderation effect of SDRhanrelationship between implicit
and explicit attitudes toward smoking).

Preliminary results for analyses conducted acrogsksg states found that
associations between SDR and explicit attitudestdwmoking were significantly
different when participants were abstinent buttnghg to quit when compared to the
session that they were non-abstinent smoking aa ($26) = -2.31, p = .02), suggesting
that SDR may be more influential on participantt#tades toward smoking during
moments of abstinence pre-quit as opposed to winekiag as usual prior to quitting.
Also, associations between SDR and craving wergfgigntly greater on the quit day
when compared to the abstinent pre-quit ses${88)(= -2.48, p = .02), suggesting that

SDR may have a greater effect on craving ratingsdwa quit attempt as opposed to



36

prior to quitting. While the effect of SDR at difent stages in the cessation process has
not previously been examined in research, thedempnary analyses indicate that the
effect of SDR may vary prior to quitting and duriegrly stages of the quit attempt.
However, much more analysis is required to conflese results (Forde, 2010).

These preliminary analyses lend support to the thgsis that measures in
smoking cessation may be significantly influencgdBiDR. However, a more expansive
analysis of this issue is needed to fully undegtaow the effect of SDR may change
across different types of measures, differentregtiand different motivational states
which occur throughout the smoking cessation pmc&ata available for the current
study allowed for examining multiple measures (self-report and implicit measures
across multiple constructs), across two settings, (n the laboratory and outside of the
laboratory on a personal digital assistant [PDARd across a variety of smoking states
during early stages of a quit attempt (i.e., prooquitting and up to four weeks post-quit
attempt). Therefore, a more in-depth and thoraegmination of the questions
highlighted in the literature review above was [tuss
Unique Contribution of Study

The present study builds on the author’s prelimjirsaralyses in the following
ways. First, whereas the preliminary study examthedassociations between SDR and
both cognitions and behavior, the current study$ed on cognitions. The current study
examined associations between BIDR and a widererahgelf-report and implicit
cognitions than the preliminary study. Second piesent study examined the effect of
state in much greater detail. Specifically, addil time points after the participants’

quit day were assessed with the hope of clariffiogy the effect of SDR varies due to
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changes in motivational or situational factors.irdhthe study examined the effect of
setting. Last, this study had a larger sampletbiae did the preliminary study.

Rationale

The literature reviewed above highlights the nieecdditional research in the
area of SDR and smoking cessation. While SDRnsngconly hypothesized to affect
certain types of measures, such as self-reporte#iegy mood, and craving (Swanson et
al., 2001; Sherman et al., 2003), few studies liineetly examined the effect of SDR on
different types of measures. To the best of thkais knowledge, only the preliminary
analyses presented above have examined theseatgswivithin the context of
cigarette smoking cessation. In addition, no gsitiave examined the effect of SDR
across different cessation settings (i.e., in @mtatory vs. in the participant’s natural
environment) or at different stages in the cesaagtiocess (i.e., prior to quitting vs. after
quit day). Itis important to understand the typeémeasures that might be affected by
SDR and how the effect of SDR may be differentiafffiective at different points during
smoking cessation to minimize the effect of SDRsomoking measures and to control for
the potential inaccuracy that SDR may create widssessment data. Particularly, it
was hypothesized that smokers attempting to quytimaae additional motivation to
misrepresent responses on smoking measures, sgpartant aim of the current study
was to examine smokers during a quit attempt. odMeearching goal of this study was to
more fully understand the nature of the effect 2R may have on assessments in

smoking cessation. The specific aims and hypothaselisted below (see Figure 10).
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Specific Aims and Hypotheses
Specific Aim 1: To examine the effect of SDR (BIDR scores) ofrsgdort measures

Hypothesis 1: It was hypothesized that a negative associatiordvoe found
between BIDR scores and self-report (SR) measures.

Hypothesis 1A: Self-reported attitudes toward smoking (Semantitegntial
Scales [SDS]; Swanson et al., 2001): Individuats wigher BIDR scores would report
less positive (more negative) attitude ratings.

Hypothesis 1B: Self-reported craving (Questionnaire of Smokingésr§QSU]J;
Cox, Tiffany, & Christen, 2001): individuals witligher BIDR scores would report
lower craving ratings.

Hypothesis 1C: Self-reported outcome expectancies (Smoking Coreserps
Questionnaire [SCQ)]; Copeland, Brandon, & Quinr3)9 Individuals with higher
BIDR scores would report less positive (more negatoutcome expectancies from
smoking.

Specific Aim 2: To examine the effect of SDR (BIDR scores) on iiplneasures

Hypothesis 2: Implicit measures are purportedly not within thatcol of
participants, so it was hypothesized that imphegasures would be relatively unaffected
by levels of SDR.

Hypothesis 2A: Implicit attitudes toward smoking (Implicit Assotian Test
[IAT]; Greenwald et al., 1998): BIDR scores woulot be associated with implicit
attitudes toward smoking.

Hypothesis 2B: Attentional bias (Modified Stroop Task [Stroop]; Méms et al.,

1996): BIDR scores would not be associated wittnéibnal bias.
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Hypothesis 2C: Implicit outcome expectancies (Expectancy Accebgibiask
[EA]; Palfai, 2002): BIDR scores would not be asated with implicit outcome
expectancies.
Specific Aim 3: To examine the effect of SDR (BIDR scores) onakgociation
between self-report and implicit measures

Hypothesis 3: It was hypothesized that self-report (SR) and igipineasures
would be associated and this association would deenated by BIDR scores.

Hypothesis 3A: Attitudes toward smoking (SDS and IAT): As BIDRoses
increase, the association between explicit andiampltitudes would weaken.

Hypothesis 3B: Craving/Attentional bias (QSU and Stroop): As BlIB¢&bres
increase, the association between explicit cragimgjattentional bias would weaken.

Hypothesis 3C: Outcome expectancies (SCQ and EA): As BIDR sco@gase,
the association between explicit and implicit omeoexpectancies would weaken.
Specific Aim 4: To examine the effect of SDR (BIDR scores) acrossking states

Hypothesis 4: It was hypothesized that the association betvidBiR and self-
report (SR) measures would vary across smokingsstae., abstinent but not trying to
quit [AB], non-abstinent and smoking as usual [NO&ljstinent while trying to quit on
quit day [QD], one week after quit day [WK+1], afodir weeks after quit day [WK+4]),
but the association between BIDR and implicit measwould not vary across smoking
states.

Hypothesis 4A: Attitudes toward smoking (SDS and IAT): the asatioh

between BIDR scores and SDS would be 1) highdreaNtON session than at the AB



40

session, and 2) higher at the QD session than Bhee&sion. The assocation between
BIDR scores and the IAT effect would not vary asremoking states.

Hypothesis 4B: Craving/Attentional bias (QSU and Stroop): theoagsgion
between BIDR scores and QSU ratings would be H)drigt the NON than at the AB
session, and 2) higher at the QD session than Bheeasion. The association between
BIDR scores and the Stroop effect would not varpsg states.

Hypothesis 4C: Outcome expectancies (SCQ and EA): the associbgtwmeen
BIDR scores and SCQ would be 1) higher at the Né&dsien than at the AB session, and
2) higher at the QD session than the AB sessidre aBsocation between BIDR scores
and the EA effect would not vary across states.

Specific Aim 5: To examine the effect of SDR (BIDR scores) acsetings

Hypothesis 5 The association between BIDR and self-report (SBasures would vary
across setting. However, the association betwéBRBNd implicit measures would not
vary across setting.

Hypothesis 5A: Attitudes toward smoking (SDS and PDA SR Attitudethe
association between the BIDR and SR attitudes wwanroking would be stronger in the
laboratory than in the field (i.e., assessmentsrgion the personal digital assistant
[PDAY)).

Hypothesis 5B: Craving (QSU and PDA SR Craving): the associdbetween
the BIDR and SR craving would be stronger in thmtatory than in the field.

Hypothesis 5C: Implicit Attitudes toward smoking (IAT): the agsation
between the BIDR and the IAT would not be signftbadifferent in the laboratory when

compared to in the field.
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Hypothesis 5D: Attentional bias (Stroop): the association betwidenBIDR and
the Stroop would not be significantly differenttive laboratory when compared to in the
field.

The primary analyses involved the BIDR total scbexause the total score is the
score that is most often used in other studies eXptoratory aim of the proposed study
was to examine the effects of Impression Manageihehtand Self-Deceptive
Enhancement (SDE) scores. It was hypothesizedithdM factor of SDR would have
the most influence on the self-report measures stk current study because the
measures do not assess constructs associatedhegilf, as suggested by previous SDR
research. Relatedly, it was hypothesized that #O&d not have a significant effect
either due to the lack of ego-based constructsaedan the present study. Likewise, it
was hypothesized that IM would vary the most actimss points, because it requires
more deliberate effort which should be influencgdbgnitive load. Lastly, it was
hypothesized that IM would have a greater effe¢chenlaboratory vs. in the field (i.e.,
PDA assessments), because it would be the mogemded by changes in the level of
perceived anonymity.

For the current study, as compared to the prelinginaalyses, the author chose
not to examine the effect of SDR on measures oksrgdehavior (e.g., self-reported
smoking rate, salivary cotinine levels, and br&athlevels). The preliminary analyses
suggested that self-reported behavior in smokiisgatén may not be as susceptible to
the effects of SDR, so the focus in the currendstuas on self-reported and implicit
measures of smoking-related cognitions. Likewtise smoking variable was

confounded by the fact that it was directly affelctierough the study, because
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participants were attempting to discontinue theioking behavior. The other variables
of interest, such as craving and attitudes towaraking, were not directly manipulated
through the process of smoking cessation.
Methods

Parent study

The proposed study utilized data collected asqfatte parent study “Cognitive
Processes in Smoking Cessation” (Principal Invastig Andrew J. Waters, Ph.D.). The
parent study is a longitudinal cohort study desigteeexamine the association between
cognitive measures assessed prior to a quit attanghbutcomes in smoking cessation.
It was approved by the Institutional Review Boafdloe University of Texas M. D.
Anderson Cancer Center (MDACC) (see Appendix A) tredUniformed Services
University of the Health Sciences (USUHS) (see Awlpe B). Data from both MDACC
and USUHS were used in the current study. Desonf the parent study, including
description of participants, procedure, study desegnd measures, is taken from the
author's Master’s Thesis (Forde, 2010, pp. 16-27).
Participants

Participants included 231 adult, community-badgdrette smokers in the
Houston, Texas, and Washington, DC, metropolit@asrecruited via advertisements
for smoking cessation treatment. ParticipanthéHouston, Texas, area were 113
participants assessed in a laboratory at the MDefgah Cancer Center (MDACC)
between February 2007 and August 2008. Particspgarthe Washington, DC area were
118 participants assessed in a laboratory on tmpes of the Uniformed Services

University of the Health Sciences (USUHS) betweeardt 2009 and August 2011.
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Participants were paid $25 for an orientation ses$50 for each of five
laboratory sessions, and $15 for two phone assegésmParticipants could also
optionally participate in a week-long ancillary dyufollowing their quit day in which
they completed daily random assessments on a @@ mdigital assistant (PDA). For
these assessments, participants received $2.8@ébrassessment that they completed.
To qualify for the parent study, participants hadbé 18-65 years old; be a current
smoker with a history of at least 10 cigarettesdasr for the last year; be motivated to
quit within the next four weeks; have a home adslegxl a functioning home telephone
number; be able to speak, read, and write in Bmglisan eighth-grade literacy level; and
have English as their first language.

Exclusion criteria included active substance almrstependence other than
cigarettes; regular use of tobacco products ottaer tigarettes (e.g., cigars, pipes,
smokeless tobacco); use of nicotine replacememiyats; another household member
enrolled in the study; self-reported color-defidgridue to the necessity to distinguish
colored text for the smoking Stroop task); breattbon monoxide (CO) < 10 ppm (i.e.,
standard cut-off level indicating regular cigaretse; SRNT, 2002); pregnant or breast
feeding; indication of current suicidal ideationd@pression, as defined by endorsement
of at least "Several Days" for the item assessingidal ideation (item 2i) on the Patient
Health Questionnaire (PHQ; Spitzer, Kroenke, & 4fitts, 1999) or endorsement of at
least "More than half the days" on at least fivéhef PHQ items which assess depressive
symptoms (2a-h); or any other factor, that, injtitgment of the investigators, would
likely preclude completion of the protocol (e.gplaysical limitations that would hinder

participant’s ability to complete computerized &)skThese criteria are based on prior
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research in smoking cessation (e.g., Waters 2@0.7). Participants who reported
elevated depressive symptoms were provided witl lmental health referrals, and those
with active suicidal ideation were referred to tiearest emergency room for evaluation.
Procedure

Participants were first screened via a phone irgarin which a tobacco history
and demographic information were obtained and & determined whether they met
inclusion/exclusion criteria. Upon preliminary djfieation, participants were asked to
come in to the laboratory for the orientation sessduring which expired breath CO was
measured with a CO monitor. Participants complétedollowing measures to assess
qualification for enrollment in the study: the R&gstimate of Adult Literacy in
Medicine (REALM; Davis et al., 1991); the Shipleystitute in Living Scale (SILS;
Shipley, 1940); the Patient Health Questionnaité@PSpitzer et al., 1999); Section K
(Non-alcohol psychoactive substance use disoraétse Mini International
Neuropsychiatric Interview (MINI; Sheehan, et 4B98); and the Alcohol Use Disorders
Identification Test (AUDIT; Saunders, Aasland, Balde la Fuente, & Grant, 1993) to
assess for alcohol use.

At each of the five sessions, partipants complatbdttery of computerized
cognitive tasks and questionnaires, including sgibrt measures and implicit cognitive
tasks. Of interest in the current study are the&@wic differential scales (SDS; Swanson
et al., 2001), the Questionnaire of Smoking UselY{XSox et al., 2001), smoking
expectancy questions taken from the Smoking Coresexps Questionnaire (SCQ;
Copeland et al., 1995), the Implicit AssociatiorsT@AT; Greenwald et al.,1998), the

modified Stroop task (Stroop; Williams et al., 19%nd the Expectancy Accessibility
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Task (EA: Palfai, 2002), all of which were admieigtd at each of the laboratory
sessions. Self-reported smoking (i.e., a dailylsngpdiary) and biological measures of
smoking (i.e., salivary cotinine and breath CO)evalso collected at each of these
sessions, but these measures were not analyzed autrent study. SDR, as measured
by the Balanced Inventory of Desirable RespondBI®R; Paulhus, 1988), was given at
one of the laboratory sessions. For most of tgggzants, the BIDR was given at the
orientation session.

Sessions consisted of two pre-quit sessions (ohes\i2-hours abstinent from
smoking and once when smoking normally), the gait, @ne week after the quit day,
and at the end of treatment (four weeks afterdpy. In addition, participants had the
option of participating in a one week ancillarydstwhich started on their quit day. In
this study, participants took a PDA home with tHemone week and completed up to
four random assessments daily on the PDA. Paatitgpalso completed an assessment
any time they experienced a temptation to smokimetkas an occasion when the
participant felt an acute increase in the desr@noke, or an occasion when they felt
they came to the brink of smoking without actualiyoking. Assessments on the PDA
included a variety of explicit and implicit cogmiéi tasks. Of interest for the current
study are the PDA measures of SR craving, attittml@ard smoking, an implicit
measures of attentional bias (i.e., Stroop) andiamhpttitudes toward smoking (i.e.,
IAT) (See Appendix C). Participants also compledadtem on the PDA that assessed
“difficulty concentrating.” Table 3 presents thehedules for laboratory and PDA
assessments that were analyzed in the current.stigyre 6 provides an overview of

the study design.



46

Study Design

The order of completion of the implicit assesmemtd the explicit assessments in
the laboratory sessions was counterbalanced apaosipants. Therefore, half the
participants completed the implicit assessmentsrbehe explicit measures (for all
sessions), and the other half completed the int@gsessments after the explicit
assessments. Order of completion of the individgaessments (implicit and explicit)
was randomly determined for each participant. Tioeee for example, some participants
completed the self-report craving items beforedttiéude items, and some completed the
attitude items before the craving items.

Treatment

Treatment consisted of self-help materials and smgo&essation counseling. All
participants received the same treatment.

Self-help materials. Participants received a standardized self-help lathat
utilizes a standard relapse prevention/copingsskitiproach. It is written at a sixth grade
reading level (U.S. Department of Health and Hui@arvice, 2000).

Smoking cessation counselingCounseling was based on standard and
recommended smoking cessation/relapse preventamegures as described_in Treating

Tobacco Use and Dependence Clinical Practice Gogl@Fiore et al., 2006) and was

provided by one of two of the study’s licensed, Mds-level counselors. Counseling
included: identifying high risk situations; copimgth negative affect/stress; weight
management; techniques for obtaining social suppoping with a partner/spouse who
smokes; keys to success; relaxation techniques¢@pidg with a lapse. Counselors

integrated these topics into an overarching copkils/problem solving framework that
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was guided by each individual’s unique barriers ligth-risk situations. Counseling
sessions lasted approximately 10-20 minutes angnat during the laboratory sessions.

Pharmacotherapy. Participants were instructed that they should alk¢ any
pharmacotherapy during the course of the studyasdverified through participant self-
report at each laboratory session.

Measures
Orientation measures

The Rapid Assessment of Adult Literacy in Medicine.The REALM is a
screening instrument of estimated reading leviehs$esses the ability to pronounce 66
common medical words and body parts and takes appately 2-3 minutes to
administer and score. The REALM is highly correthtvith other diagnostic literacy
instruments and has high validity and reliabilityth a test-retest reliability of +.99
(Davis et al., 1991).

The Shipley Institute in Living Scale.The SILS is a widely used measure of
estimated intelligence quotient (1Q). As partlod vocabulary test, participants identify
words which mean “the same or nearly the same”tasgat word. It also contains an
abstract thinking test in which participants conpla sentence with an appropriate
number or letter. It takes approximately 15-20 ute@s to complete and 5 minutes to
score (Shipley, 1940). Reliability is high, witbefficients above +.80 (Shipley, 1940),
and it has predictive validity with other measusémtelligence (Zachary, Paulson, &
Gorsuch, 1985).

The Patient Health Questionnaire. The PHQ is a self-administered diagnostic

instrument that assesses mood, anxiety, alcohdlyeent psychosocial stressors using
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the diagnostic criteria of the DSM-IV. The PHQ loesgnostic validity and has high
levels of agreement with independent diagnoses ropaeental health professionals
(Spitzer et al., 1999).

The Mini International Neuropsychiatric Interview. The MINI is a self-report
measure of psychiatric symptoms. Section K is tisebsess non-alcohol drug
abuse/dependence. It has good test-retest réljalppas of .52 to 1.00 across scales)
and interrater reliability (kappas of .79 to 1.@0ass scales). It also has strong validity
with other structured psychiatric interviews andhhievels of agreement with
independent diagnoses made by mental health profeds (values of .50 to .90 across
scales) (Sheehan et al., 1998).

The Alcohol Use Disorder Identification Test. The AUDIT is a brief
guestionnaire of alcohol consumption, drinking batia and alcohol-related problems.
It has high intrascale reliability and correlatesisgly with drinking behavior. The
AUDIT also has high levels of sensitivity and sfiiedly for detecting problem drinking
(Saunders et al., 1993).

The Balanced Inventory of Desirable Respondinglhe BIDR (see Appendix
D) is a 40-item questionnaire that assesses théagtors of socially desirable
responding discussed earlier: Impression Manage(dehberate self-presentation to an
audience; IM) and Self-deceptive Enhancement @&hdency to give self-reports that are
honest but positively biased; SDE) (Paulhus, 1988j)e BIDR can be scored
dichotomously, with one point being given to resgesof 6 or 7, or scored continuously
in which the raw score is used. Both scoring mashgeld an IM score, an SDE score,

or a combined total score (TS) of all 40 items.sé&&ch suggests that the continuous
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scoring system yields higher validity and relidigijlias well as convergent validity with
other SDR measures (Stober, Dette, & Musch, 20@28yever Paulhus (1991) supports
use of the dichotomous scoring system as a meadsmifying individuals with more
extreme levels of SDR. Paulhus (1988) reportedficamt alpha values of internal
consistency ranging from .68 to .80 for SDE, .73 for IM, and .83 for the total score.
Test-retest correlations were reported as .69 (2DH).65 (IM) over a 5-week period
(Paulhus, 1988). Validity correlates reported laypyon and Carle (2007) ranged from
.30 to .58 and suggest that the scales have meddixargent validity. In another study,
a correlate of .18 was reported, suggesting evenger divergence (Davies et al., 1998).
In a reliability generalization study, Li and Bag@2007) reported mean reliability
estimates of .68 for SDE scores, .74 for IM scoaesl, .80 for overall scores; these
estimates are comparable to those reported for otmemonly used social desirability
scales (Beretvas, Meyers, & Leite, 2002).
Explicit Cognitive Tasks

Semantic differential scales.The SDS is a measure of self-reported attitudes
toward smoking (see Appendix E). The measureistangf six semantic differential
items in which polar-opposite adjective pairs amspnted to participants. Adjective
pairs for the items include positive-negative, gtad, pleasant-unpleasant, wonderful-
terrible, nice-nasty, and part of me-not part of items are rated for the concept of
smoking on a 7-point scale, and composite scorbgfnexhibit good reliability) are
calculated by scoring the 7-point scale from -33cand summing the ratings (Swanson
et al., 2001). For the current study, only thstffive differential items were used, and

scores for this measure were made up of an avefape five items. The last



50

differential item (i.e., part of me-not part of meas excluded because it assesses self-
identity as a smoker, which varies from the otline ftems which assess characteristics
of smoking. SDS scales are reasonably accuratbarelstrong associations with other
measures that assess the same attitude consterise(H969).

On the PDA, self-reported attitudes toward smokirege measured at each
assessment using a single item (1 to 7 Likert-sqade). It is feasible to assess explicit
attitudes on a PDA (Marhe, Franken, & Waters, 2008)addition, the PDA explicit
attitude measure was rescaled to align with the - scale used for the laboratory
measure.

The Questionnaire of Smoking Urges.The QSU is a 10-item measure of self-
reported craving and was used to assess cravihg éitme of the test (see Appendix F).
The QSU typically provides two factor scores. Badtassesses intention and desire to
smoke and anticipation of pleasure from smoking, Bactor 2 is indicative of the
participant’s anticipation of relief from negatigéect and nicotine withdrawal and
urgent need to smoke. A total score of the twéofaccan be computed, and this value
was used in the current study (Cox et al., 200He QSU is sensitive to abstinence and
exposure to smoking-related cues (Morgan, Davieg/igner, 1999) and has strong
internal consistency (alpha of .97 for the totarsf (Cox et al., 2001).

On the PDA, craving was measured at each assesmangh a single item in
which participants responded about whether theywrmving cigarettes “right now”;
this item was rated on a 7-point Likert-type sqdle Strongly Disagree, 7 = Strongly

Agree). Craving has been shown to be reliablyfaadibly assessed on a PDA (Warthen
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& Tiffany, 2009), and numerous studies have denmratesd the utility of single-item
measures of craving in EMA studies (Shiffman, 2009)

Smoking Expectancy QuestionsSmoking expectancy questions consisted of
five items derived from the Smoking Consequencess@onnaire (SCQ; Copeland,
Brandon, & Quinn; 1995), a validated questionnaihéch assesses positive outcomes
from smoking (see Appendix G). Scores on the SO@ baen associated with
dependence (Copeland et al., 1995), severity dfdséiwal after smoking cessation
(Wetter et al., 1994), and outcome in smoking dess&Copeland et al., 1995). The five
items used in this study were: “Smoking now willghme relax”; “Smoking now will
energize me”; “A cigarette will taste good now”;i®king now will satisfy my
cravings”; “Smoking now will help reduce boredonParticipants responded on 11-
point Likert-type scales, ranging from 1 = No!!1d = Yes!! In a previous study
(Waters et al., 2009) responses to the five item®wstrongly inter-correlated (mean
coefficient alpha across 4 sessions = .91, ranfje .83). An average score was
computed to represent positive outcome expectafrciessmoking.

Implicit Cognitive Tasks

Implicit Association Test. The IAT is an implicit measure of attitude, as
measured through the strength of mental assocglietween two concepts. Itis
theorized that substance-related associations maneare automatically activated in
certain conditions (Greenwald et al., 1998). Regeauggests that implicit attitudes vary
between smokers and non-smokers, as well as besmekers with different levels of
nicotine dependence. Smokers with higher levelsadtine dependence have a less

negative implicit attitude toward smoking (weakss@ciation between smoking and
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“pbad”) than smokers with lower levels of nicotinepgndence or non-smokers (Swanson
et al., 2001; Sherman et al., 2003; Waters e2@07). In general, there is substantial
support for the validity and reliability of the 1Adcross multiple constructs, including
smoking cessation (Cunningham, Preacher, & Bap@i}l).

The description of the IAT is taken from previoisdses that have utilized the
IAT in smoking cessation research (Waters et 81,02 Waters et al., 2007; Swanson et
al., 2001). In the current study, associationg/beth smoking/not smoking and good/bad
were examined. The IAT administered in the labwratonsisted of seven blocks: (B1)
Practice of categorization for the target (e.g.okimg / not smoking); (B2) Practice of
categorization for the attribute (e.g., positiveegative); (B3) Practice of the combined
categorization task (Task 1) (e.g., smoking + pasit not smoking + negative); (B4)
Critical trials for the Task 1; (B5) Practice ottegorization for the target concept but
with the response keys reversed from B1 (e.g.smaking / smoking); (B6) Practice of
combined categorization task (Task 2) (e.g. nailsng + positive / smoking +
negative); (B7) Critical trials for Task 2. Theder of completion of the B3/B4 and
B6/B7 was counterbalanced across participants.

Following Swanson et al. (2001), pictures were usethpture the target concepts
of smoking vs. not smoking (see Appendix H). Eaaraple, a smoking picture depicted
cues for smoking (e.g., a table with a packet gattes on it), whereas a not smoking
picture depicted the same scene but without th&ksrgeues (e.g., a table without a
packet of cigarettes on it). Words were usedHergositive (e.g., nice, pleasant, good)
and negative (e.g., nasty, unpleasant, bad) cagsg@wanson et al., 2001). On each

trial, a stimulus (i.e., a word or picture) wasg@eted in the center of a computer
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monitor. On the top right and top left of the srehere were labels to remind the
participants of the categories assigned to eacHdeahe particular task they were
currently performing. (The labels changed froncklto block). Participants performed
the task by pressing either the “R” key or the K&y on a computer keyboard, indicating
the selection of either the label on the righthar left. The instructions were to respond
as quickly and as accurately as possible.

In B1, B2, and B7, the program selected itemsradoen (without replacement)
from the stimulus lists. In B3, B4, B6, and B7 ftrogram selected items at random
while alternating trials that presented a smoking not smoking picture with trials that
presented either a positive or a negative worderAd correct response the program
proceeded to the next trial after an inter-triaémal of 150 ms. After an error, then a red
“X” appeared below the stimulus and remained orstireen until a correct response was
made. The instructions were to correct errorsuickty as possible by pressing the other
key.

The scoring algorithm recommended by Greenwaldl ¢2@03) was applied to
derive the IAT effect (Table 4 in Greenwald et 2003). Therefore, data from B3, B4,
B6, B7 were used to compute the IAT effect. Aipense times greater than 10,000
msec were eliminated, as this is the standard ffutsed in IAT research (e.g.,
Greenwald et al., 2003). The algorithm also elat®s assessments on which a
participant had response times of less than 30@ msenore than 10% of the trials
which would indicate that a participant was notwaty engaged in the task. The
computed IAT effect, D, is similar to an effectesimeasure (Greenwald et al., 2003).

The IAT has been shown to have good internal (bglif) reliability of the IAT effect (D
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score) in the laboratory (e.g., r = .91 in Watdrale 2007), as well as in EMA settings
(e.g., r=.70 in Waters et al., 2010).

The PDA-version of the IAT consists of four blockk} Task 1-first (e.qg.,
smoking + good/not smoking + bad); 2) Task 1-sec@8pdask 2-first (e.g., not smoking
+ good/smoking + bad); 4) Task 2-second. The matiocks provided on the desktop
version of the IAT were not included because thiigpants completed the assessment
repeatedly on the PDA. At each assessment, gaatits were randomly assigned to one
of four IATs: a) smoking-good first, good on leff; smoking-good first, bad on left; c)
smoking-bad first, good on left; d) smoking-badtfibbad on left. The same scoring
procedures (and positive/negative words) were tmetthe PDA version that were used
for the laboratory version (see Appendix C). Hoaredifferent pictures were used for
the IAT version of the task because some of theigs in the laboratory version did not
work well when re-scaled down to a small size (fee on the PDA). The IAT has been
shown to be feasibly and reliably assessed on a. PE&¥*noted above, the estimated
internal reliability of the smoking IAT assessedtha PDA was .70 (Waters et al., 2010).

Modified Stroop Task. The modified Stroop task is an implicit measure of
attentional bias (Stroop, 1935). Attentional biefers to the idea that substance-related
cues tend to automatically capture the attentiosubktance users and may precipitate
substance-seeking behavior without the user’'s éons@awareness (Field, Munafo, &
Franken, 2009). Attentional bias to substancetedlatimuli in addicts (but not controls)
has consistently been demonstrated in research Gaxg et al., 2006; Waters &
Leventhal, 2006). It has also been suggestedtibet may be a reciprocal relationship

between attentional bias and craving, such thaeased attention to substance cues may
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increase subjective levels of craving and thatdased craving may increase attentional
bias to substance cues (Franken, 2003). Atteritimas and craving have indeed been
shown to be related, but this association appedrs tnoderated by many different
variables (Field et al., 2009). One of these maiileg variables may be SDR.

Participants completed a modified Stroop task doimg ten smoking-related
words (e.g., CIGARETTE) and ten neutral words (¢=gfRNITURE). The smoking
words were tobacco, cigarette, smoke, craving,,agietray, lighter, puff, drag, and
nicotine. The neutral words were drawn from a rggimantic category, in this case
household features (e.g., sofa, carpet). Followiit the literature on the modified
Stroop task, each word was presented three tingethamssessment consisted of 60
trials total. It took approximately 5 minutes tanaplete (Gross, Jarvik, & Rosenblatt,
1993). The smoking words and the related neuteatisvdid not differ in length or
frequency using the Kucera and Francis (1967) norms

The description of the smoking Stroop task is tafkem previous studies
utilizing this assessment in smoking cessationarese(e.g., Gross et al., 1993; Munafo
et al., 2003). Participants were instructed thatds written in different colors (blue,
green, or red) would be presented on the screeatoméme and that their task would be
to indicate as quickly and as accurately as passibich color the word is written in by
pressing the corresponding colored button on tlybdad. Additionally, participants
were instructed to ignore the meaning of the wigelfi and respond only to the color.
On each trial, a colored word approximately 6 mrheight was presented in capital
letters on the screen and remained there untpalnicipant pressed a button. If the

participant made a wrong response, then a tonesawasled. If the participant made no
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response within 3 seconds, then the word was rethand a tone was sounded. A new
word was then presented 500 ms following the padid’s response or 500 ms after the
timeout of 3 seconds.

Participants first responded to a practice sequehb® trials that consisted of
letter strings (e.g., HHHH). They then completeel 80 experimental trials of smoking
and neutral words presented in a mixed order. prasentation order of words was
randomly determined by the program for each paici under the constraint that the
same color did not appear on two consecutive trietdlowing with standard protocol
for this task (e.g., Gross et al., 1993), reactiores less than 100ms and reaction times
for trials on which the participants made an ewere eliminated. The Stroop
interference effect was derived from the differemceeaction times on smoking vs.
neutral words. A Stroop “carry-over” effect was@berived from the difference in
reaction times on trials following smoking words trgals following neutral words. This
carry-over effect is a robust effect and has beepgsed to capture the difficulty
disengaging attention from smoking words (e.g.,8&tSayette, & Wertz, 2003;
Waters, Sayette, Franken, & Schwartz, 2005) orrathey-related words (e.g., Marissen
et al., 2006). In the current study the carry-@féect reflects the difficulty disengaging
attention from the smoking word which leads to #owesponses on the subsequent trial.
The carry-over effect was used as the primary on&cmeasure of attentional bias in the
current study because it had a greater magnituadettte smoking Stroop effect. The
smoking Stroop task has been shown to be a reléatulesalid assessment of attentional
bias (Munafo et al., 2003), and has been show @skociated with relapse in smokers

(Waters et al., 2003). The smoking Stroop taskidess shown to have moderate
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reliability in laboratory studies (e.g., Watersaét 2003, reported a split-half reliability of
.6).

On the PDA version of the Stroop task, participaesponded by pressing one of
three response buttons on the PDA corresponditigetthree colors (see Appendix C).
There were twenty-four lists of words, and a lisiswandomly selected at each
assessment without replacement. The lists cordan®king-related words and matched
neutral words and also specified the colors thaeweed (red-green-blue) and the
positions of the colors on the response buttorige gositions varied across lists, so that
the task was always somewhat novel to participa@tier aspects of the assessment
resembled the desktop version completed in therddby. The smoking Stroop task can
be assessed on a PDA (Waters & Li, 2008), andgtimmated reliability of Stroop indices
assessed on the PDA are in the moderate range .64 t

Expectancy Accessibility Task.The EA is an implicit assessment of outcome
expectancies related to smoking which measuresioaaanes for responses to different
smoking expectancies. Outcome expectancies anezkd to come from substance-
related memories of use, and it is possible tHapse is triggered by cues that evoke
these substance-related expectancies in memory.ddscription of the EA is taken from
previous studies utilizing this assessment in smpkessation research (Palfai, 2002).
Each participant completed two blocks. The firasva control block in which
participants responded to varying target words at@iching television, and in the
second block they had to respond to varying tangetls about smoking. The targets for
the smoking condition were selected to capture po#itive and negative outcome

expectancies from smoking, so half of the targeflected positive expectancies and the
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other half reflected negative expectancies. Exampf positive outcome expectancies
included: Smoking makes me.... i) RELAXED, ii) CALNiI) HAPPY; Smoking makes
me less.... iv) ANXIOUS, v) TENSE, vi) ANGRY. Exates of negative outcome
expectancies included: Smoking makes me.... i) IDWNHEALTHY, iii)
UNATTRACTIVE; Smoking makes me less.... iv) HEALTHY) ATTRACTIVE, vi)
APPEALING).

On each trial, a priming phrase (e.g., Smoking reake....) was presented for
1.5 seconds. A target word (e.g., RELAXED) wasitheesented in capital letters just
below the priming phrase, which remained on theestrParticipants were required to
endorse the statements as quickly as possiblerdsgipg a “T” (for true) or “F” (for
false) button on the keyboard. There was a 1 setominterval between trials. To
increase the pool of trials, two different primiplgrases were used in the smoking
condition (i.e., Smoking makes me.... and Smokingesake less....), as well as the
control condition (i.e., Watching television makes.... and Watching television makes
me less....). To minimize the potential for confursithe two different priming phrases
for each condition were presented in separate,tedoalanced sub-blocks, and
participants were informed of the priming phrasetfi@ next set of trials before each
sub-block. Order of presentation of stimuli wasdamized within each sub-block.

Within each sub-block, five filler trials were incled (e.g., Smoking makes
me.... JEALOUS). These target words are not constltr be related to smoking
expectancies, so participants were expected t@nelsfi-’ to these trials. The inclusion
of the filler trials was to ensure that all pagi@nts would make a number of “F”

responses during the course of each sub-blockpdRes times on these trials were not
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analyzed. Participants also completed a practmeklof ten trials which contained
statements about their driving; they completed frisds with each priming phase (i.e.,
Driving makes me.... and Driving makes me less...Desk practice trials ensure that
the participants understand how to complete thesassent.

Following Palfai (2002), reaction times greatemthiaree standard deviations
above the participant mean were excluded from aisalyrhe EA effect was computed
by taking difference scores between the time tmeselsmoking expectancies (for “T”
responses) minus the time to endorse expectarwidisef control activity (i.e., television
viewing). Separate scores were calculated fortipesand negative outcome
expectancies. The focus in this study was on ipesitutcome expectancies because self-
reported outcome expectancies for these outcomesalso available. Measures of
expectancy accessibility assessed in the laboraeorg been reported to have good
internal reliability (Waters et al., 2012).

Data Analysis

General Analytic Strategy. Two analytic strategies were used in the present
study. In strategy 1, the BIDR was coded as agoaieal variable with two levels to aid
interpretation and presentation of the data. 3ipatly, participants were split based on
the median scores into two groups: low BIDR scarras high BIDR scores. This
approach made it easier to visualize how the ag8onibetween explicit and implicit
measures varies as a function of SDR level (FigBf8s The utility of a tertiary split
was considered. To examine the potential utiitgjmulation study was conducted that
assumed equal-sized groups, normal distributidheftlependent variable in the

population, and a linear relationship between W \tariables (dependent variable and
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BIDR scores) in the population. The results sutggethat there is little difference in
power between a binary and tertiary split (C. OJggsonal communication, September
13, 2010). Given that there was likely little t® dpained from using a tertiary split (from
the perspective of statistical power), a binaryt sphs used.

In strategy 2, BIDR score was treated as a contiswariable. The binary split
(Strategy 1), in conjunction with the use of thatimuous score (Strategy 2), provided a
comprehensive analysis of the data.

To derive the BIDR score, the scoring method asrised in Paulhus (1991) was
used. Paulhus (1991) recommends using a dicho®suaring method (i.e., one point
being given to responses of 6 or 7), as it is thotg capture only those participants
exhibiting more extreme levels of SDR. One studyyducted by Stober et al. (2002) did
find higher levels of internal and convergent vigidising a continuous scoring method,
however most studies examining the BIDR have useddcommended dichotomous
scoring system (e.g., Lajunen & Summala, 2003; Rie$e et al., 1996; Wilkerson et al.,
2002); therefore this system was used in the custenly.

For each strategy, the data were examined for BIRIR scale scores, Impression
Management (IM) and Self-Deceptive Enhancement (SBfwell as for the BIDR total
score (TS) to evaluate whether the IM and SDE coatst differentially affect the study
measures. The emphasis of analyses was on the BEDRHowever, additional analyses
were conducted to elucidate the differential eft#diM and SDE on study measures
because, as discussed earlier, IM was expectdtetd atudy measures more than SDE
as well as be more sensitive to changes in motinatistates and test setting (Paulhus,

1988).
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Control Variables. Previous studies have found an association bet&&éhand
demographic variables, such as age, sex, and gyhisieggesting potential cultural or
cohort effects on SDR rates (e.g., Warnecke e1887). Therefore, demographic
variables of age, sex, and ethnicity were examfoedn association with BIDR scores.
Significant associations were found between BIDR @amographic variables measured
in the study (Tables 6-8). There was a significamtelation between gender and the
SDE scale of the BIDR(229) = -.14, p = .03), as well as between genddrthe IM
scale of the BIDRr(229) = .13, p = .04). Females tended to have I&E scores but
higher IM scores. In addition, race was associatigal SDE (r(229) = .24, p = .01) and
the BIDR total score (r(229) = .18, p = .01), stizdt non-Whites had higher SDR scores.
Lastly, there were also significant associatiortsvben Site and SDE (r(229) = .23, p =
.01), IM (r(229) = .13, p = .05), and the total sx(r(229) = .21, p = .01). USUHS
participants had higher SDR scorb6+£ 16.18,3D = 6.28) than MDACC patrticipantd/(
=13.41,SD = 6.64). Therefore, race, gender, and site (ahalomous variables) were
entered as covariates in all the primary studyyesesl.

Specific Aims 1 and 2To address specific aims 1 and 2 (hypotheses BieC
2A-C), a one-way ANCOVA with two groups was usecx@amine if “low” and “high”
BIDR scorers differed on self-report and implicieasures (Strategy 1). This analysis
included race, gender, and site as covariatests®®a partial correlation coefficient
(again, including race, gender, and site as com)avas used to examine if BIDR
scores were correlated with self-report and imptiweasures (Strategy 2).

Specific Aim 3.To address specific aim 3 (hypotheses 3A-C), Bae&apartial

correlation coefficient was used to examine if-seffort and implicit measures were
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correlated within the “low” and “high” groups (Stegy 1). In supplemental analyses,
the two correlation coefficients (from the two gps)iwere compared with each other,
using the methods described in Howell (2010). Hmalysis tested the null hypothesis
that the partial correlation coefficient in the ptagion for the low BIDR group was equal
to the partial correlation coefficient in the pogtidn for the high BIDR group.

According to Levy & Narula (1978), “Fisher (19249rdonstrated that the distribution of
a partial correlation coefficient of order d [adps for d other variables] based upon n
observations is the same as that of a zero-orda@ngie correlation based upon (n-d)
observations....Thus, all of the methods whichean@loyed to test hypotheses
concerning simple correlations can be appropriaaiployed to test similar hypotheses
involving partial correlations." (Levy & Narula9%8, p. 1). Therefore, the methods
described in Howell (2010) were used, but the nurobeartial variables was subtracted
from the sample size.

For strategy 2, hierarchical regression analyses wenducted. The self-report
measure served as the dependent (criterion) varaid the implicit measure and BIDR
score (scored as a continuous variable) servededscjor variables. The interaction
term between the two predictor variables testedndrea moderation effect was present.
The interaction term tested whether the regressiefficient, b (or slope), relating the
implicit and SR measures was dependent on BIDResqaoded as a continuous
variable). The null hypothesis was that the b @dbr the interaction was equal to zero
in the population. If the null hypothesis was c&gel (i.e., there was a significant
interaction), then it could be concluded that #lationship (slope) between the implicit

and self-report measures was related to BIDR scohes is the preferred method of
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moderation analyses in this area of research (@b T), and therefore this analysis was
chosen to maintain consistency and comparabiliti tie available studies that have
examined the moderating role of SDR on the relatigmbetween self-report and implicit
measures. In addition, regression analysis has ¢iesgl as the most reliable and
appropriate method to test for moderation effelgtsGlelland & Judd, 1993).

For specific aims 1, 2, and 3, each hypothesisaxasined for each of the five
smoking states: when smoking normally (NON segsiwhen 12-hour abstinent but not
trying to quit (AB session), when trying to quit{i®Day; QD), one week after quit day
(WK+1) and four weeks after quit day (WK+4). Indittbn, each hypothesis was
examined for the mean of the five sessions. Foh earticipant, mean scores were
computed from data from completed sessions.

Specific Aim 4. To address specific aim 4 (hypotheses 4A-C),nviced
ANOVAs with one between-subjects variable (BIDRugp2 levels) and one within-
subject variable (State, 2 levels: NON vs. ABQ® vs. AB) were used to examine if
low and high BIDR scorers differed on self-repartlamplicit measures across states
(Strategy 1). A significant Group by State intéi@t on self-reports would reveal that
the effect of BIDR on self-reports is moderatedtgte. For Strategy 2, a general linear
model with repeated measures was used (proc g8A8). The BIDR score was entered
as a (continuous) independent variable. A sigaifi@IDR score by State interaction on
self-reports would reveal that the relationshipaeetn BIDR scores and self-reports is
moderated by State. The BIDR by State interadeom from this analysis was reported

in the results. Note that, in the case wheredpeated measures variable has two levels,
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SAS proc glm yields the same results as SAS praednif the data are subset to
individuals with complete data on the two assesssnen

Specific Aim 5. To address specific aim 5 (hypotheses 5A-D),>ethANOVA
with one between-subject variable (BIDR group,\&ls) and one within-subject variable
(Setting, 2 levels: Laboratory vs. Field) was usedxamine if low and high BIDR
scorers differed on self-report and implicit measuacross settings (Strategy 1). A
significant Group by Setting interaction on selpoets would reveal that the effect of
BIDR scores on self-reports is moderated by Settirgr Strategy 2, a general linear
model with repeated measures was used (proc g8A8). The BIDR score was entered
as a (continuous) independent variable. A sigaifi®IDR score by Setting interaction
on self-reports would reveal that the relationdiepyveen BIDR scores and self-reports is
moderated by Setting. The BIDR by Setting intacacterm from this analysis was
reported in the results.

For specific Aim 5, mean data from the QD and WIises$sions (that occur
before and after the EMA phase) were used to coegputean score for each subject on
the laboratory data. A mean score was computeddan subject from the data collected
on the PDA. Therefore, only participants who citmtte EMA data were included in
these analyses.

Exploratory Aim. As noted earlier, the primary analyses involvesl BIDR
total score (TS). The same analytic methods liatem/e were also used for the IM and
SDE scores.

Supplementary Analyses on EMA Data.In the EMA data collected, each

participant contributed a fairly large number ofadpoints (2442 assessments in total).
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To make use of the richness of these data, theiatisn between BIDR scores and self-
report measures on EMA were examined using linegaedmodels (LMM) analyses
(proc mixed in SAS). These analyses were conduwehedher or not a significant BIDR
score by Setting interaction was revealed. Thasé/ses allowed for the fact that
subjects differed in the number of observationslalbke for analysis, and took into
account the clustering of data within subjects.

To select an appropriate working correlation streest Akaike/Schwartz
information criteria (AIC/BIC) were used. BIDR sesrwere entered as a continuous
variable. Analyses included the following covagmt study site, gender, race, day in
study, number of assessment in day, relapse sthssessment (a categorical variable
with three levels: assessment occurred beforategoelapse; assessment occurred after
reported relapse; timing of assessment unknown negpect to relapse), and assessment
type (RA or TA). The timing of assessment withpes to relapse was unknown in the
case where a participant did not report smokintherPDA or on the smoking diaries,
but his or her CO level or cotinine levels in salat the WK+1 visit revealed that he or
she had indeed smoked. In this case, it was krbatrthe participant relapsed but it was
not known when he or she relapsed. A main effeBiDR would reveal that there was
an association between BIDR scores and self-repeasures and bolster findings from
the analyses of aggregated data (using subjectspbgidemonstrating that an
association persisted when controlling for relagisgus.

Other Supplementary Analyses.For analyses involving data from post-quit
sessions (QD, WK+1, WK+4), there was the additimeahplication that some

participants were abstinent at these sessionsand bad relapsed at some point during
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the study. In addition, those participants whapekd had varying rates of smoking. At
QD, the majority of participants were abstinent, ®iLWK+1 and WK+4 the majority of
participants were non-abstinent. Abstinence avangtime-point was defined as 1) no
self-reported smoking on the PDA or at laboratasjts; 2) breath CO level < 10 ppm;
and 3) level of cotinine in saliva < 15 ng/ml (WK&afhd WK+4 outcomes only). All
other participants were coded as non-abstinerdgseld). Of the 176 participants who
completed the BIDR and who attended the QD ses&kf(71.6%) were abstinent at
QD, 31 (17.6%) were abstinent at WK+1, and 34 (&).®&ere abstinent in the week
prior to the WK+4 visit (point prevalence abstinepdNone of the BIDR scores were
correlated with abstinence at QD, WK+1, or WK+4 gaValues > .22). Therefore,
abstinence state at test is unlikely to confoursdeations between BIDR scores and
self-report/implicit measures. Nonetheless, faheease where a significant association
between the BIDR total score and an outcome meassebserved on QD, WK+1, or
WK+4, the analysis was repeated controlling fortialesice state (a categorical variable
with two levels: 0 = abstinent, 1 = non-abstineripr specific aim 4, participants who
were successfully abstinent at the QD session s@rgared with those who were
unable to quit. These groups were not signifigadififerent (no BIDR by abstinence
state interaction), so all participants were usetthése analyses.

Alpha Level. There was no correction for multiple tests. Tisaan alpha level
of .05 was used for each test. There were twmreafor this decision. First, adjusting
alpha would reduce power to detect real differemeeise population and increase the
probability of type Il errors (i.e., failing to &t a null hypothesis that is in reality false).

A reduction in power could not be easily offsetibgreasing the sample size because the
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final sample size was constrained by practicaloiac{the number of participants who
could be recruited in the parent study). Secamthe best of the author’s knowledge no
investigators in previous studies examining thatrehship between self-report, non self-
report, and SDR measures adjusted alpha for meiltgsts, i.e., these investigators used
an alpha level of .05 for each comparison (e.gamsl et al., 2005; Egloff & Schmukle,
2003; Marissen et al., 2005). Therefore, to maintansistency and increase
comparability with other studies, alpha was notajd. This issue is discussed further
in the limitations section.
Power Analysis

Power analyses were computed using G*Power Veigtaul, Erdfelder, Lang,
& Buchner, 2007). All tests were two-tailed, arpha was set at .05. The power to
detect effects depends on a number of factorsdmuthe sample size, which includes
both participants from MDACC and USUHS. A powei80f6 was used throughout the
analyses as an acceptable level of power, basedromon practice (Cohen, 1969). The
power analyses reported below were based on thecegsample sizes at the time of the
proposal defense on 08 December 201. The sampgle atzually available for analysis
after the completion of the study were larger tthenexpected sample sizes, with the
final assessment occurring on 23 August 2011. ekample, sample sizes ranged from
161 to 208 across the visits (see Table 4), wheveasxpected them to range from 141
to 188. Therefore, the power analyses reportealbate conservative estimates of
power.

For specific aims 1, 2, and 3, if sample sizegeafrom 141 - 188 across states,

using Pearson’s r then there is greater than 80#eptw detect a correlation in the
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population (rho) of (at least) .24 (n = 141) to (A% 188). Using ANOVA, there is
greater than 80% power to detect a between-grdeptedfize in the population of d = .42
(n=141)tod = .37 (n = 188). For specific ainle true difference in magnitude
between the population correlations in the Low High groups would have to be .45 (n
=141) or .40 (n = 188) in order to have power@&t@reject the null hypothesis that the
correlations are equal in the populations. Fordgeession analysis, for the test of the
interaction term there is greater than 80% poweletect a Cohen'$in the population

of .06(n = 188) or .05 (n = 141), which is equivalenatemall to medium effect size.

For specific aim 4, assuming approximately n =ry@ach group, a univariate
two-way ANOVA with one between-subjects factor (BR5roup) and one within-
subject factor (State) will have power = .80 toedétr moderate effect size (d = .46) for
the between-group difference in between-state rdiffee scores (between-state difference
scores are a score in one state minus a scoredooad state) (Strategy 2).

For specific aim 5, there was a smaller samplelstzoause not all participants
complete the EMA part of the study. In additidre EMA part of the study was added
mid-stream into the study protocol at MDACC. Iéth are approximately n = 47 in each
group, then a univariate two-way ANOVA with oneweén-subjects factor (BIDR
Group) and one within-subject factor (Setting) wiive power = .80 to detect a
moderate-to-large effect size (d = .59) for theneein-group difference in between-
setting difference scores (between-setting diffeeestores are a score in one setting

minus a score in a second setting) (Strategy 2).
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Results

Baseline and Demographic Variables

Summary statistics for the Balanced Inventory esibable Responding (BIDR)
are presented in Table 5. Across all eligibleipgr@nts with BIDR data available (N =
231), the mean BIDR total score was 14.82 € 6.60), which is comparable to research
averages reported in Paulhus (1991) (total scorgeraf 11.7-16.2). BIDR total scores
were dichotomized by median split into a LOW gr@¢0gl4) (n = 123M = 9.7, =
3.3) and a HIGH group (15+) (n = 108,= 20.7,SD = 3.9); participants with the median
score (14) were assigned to the LOW group. The L&/HIGH groups did not differ
significantly for any of the following baseline vales by BIDR total score (Table 6):
age (t(229) = .48, p > .10); gender distributiZl) = .00, p > .10); breath carbon
monoxide (CO) levels at Orientation visifa29) = .91, p > .10); Fagerstrom Test for
Nicotine Dependence (FTND) scoré&p9) = .45, p > .10); cigarette smoking rate at
orientation {(228) = .28, p > .10). In addition, there was nitedénce in levels of
cotinine in saliva at the non-abstinent (NON) sa$$t(197) = -.94, p > .10). The LOW
and HIGH groups did differ significantly on racestibution (LOW vs. HIGH; 53.2%
White vs. 46.8% WhiteX(1) = 7.03, p = .01). In addition, IM scores ditfd
significantly by gender in the LOW and HIGH group®©W vs. HIGH; 4.1% Female vs.
49.5% FemaleX(1) = 4.43, p < .01) (Table 7). SDE scores diddiffer significantly on
any of the baseline variables.

The MDACC sample (n = 113) and USUHS sample (n&) id not differ
significantly on ageNl = 42.8 years, SD = 11.8 Mg. = 42.8 years§D = 11.6 ; t(229) = -

.01, p>.10), FTND scored(=5.4,SD =2.2viaM =52, =1.8;1(229) = .91, p >
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.10), or cigarette smoking rate at orientatibh< 21.0 cigarettes, SD = 9.6 .= 19.1
cigarettes = 7.8; 1(228) = 1.68, p = .09). However, the semples did differ
significantly on gender distribution (50% male 64.1% maleX(1) = 4.91, p < .05),
race distribution (White vs. Non-White; 64.7% White 36.9% WhiteX(1) = 18.93, p <
.001), breath CO levels at orientatidvi € 24.2 ppm, SD = 11.4 vbl = 18.8 ppmD =
9.2; 1(229) = 3.89, p < .001), IM scored € 6.7, SD = 4.0 v\l = 7.8,SD = 3.6; 1(229)
= -2.10, p < .05), SDE scordd € 6.7, SD = 3.6 viVl = 8.4,9D = 3.8; t(229) = 3.54, p <
.001), and BIDR total scorebi(= 13.4, SD = 6.6 vdM = 16.2,3D = 6.3; t(229) = -3.26,
p <.001). As discussed above, gender, race,itnd/isre all entered as a covariate in
study analyses due to significant associations BiDPR scale scores.

For the analyses below, the results presentefiareall participants from both
sites and use the BIDR total score. Analyses@iMhand SDE scores are presented in a
later section.

Effect of SDR on Attitudes toward Cigarette Smoking(Hypotheses 1A, 2A, and 3A)
Strategy 1. Table 9 reports analyses conducted concerninggbeciation
between BIDR scores, self-reported attitudes towardking (as assessed by semantic

differential scales; SDS), and implicit attitudes/ard smoking (as assessed by the
Implicit Association Test; IAT). Results shown repent analyses conducted using the
total participant sample (e.qg., both sites) andBzR total score dichotomized into
LOW and HIGH groups (Strategy 1). There were goificant differences found on
SDS ratings toward smoking between LOW and HIGHigso(e.g.F(1, 201) = .62, p >
.10 for the mean of the five sessions). There \&a@ no significant between-group

(LOW vs. HIGH) differences on the IAT effect (e.g(1, 203) = .96, p > .10 for the
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mean of the five sessions). Hypothesis 1A, th&tBBkcores would be associated with
self-reported attitudes, was not supported. HoweB¥R scores were not associated
with implicit attitudes which is consistent with pigthesis 2A.

Over all participants, SDS ratings were correlatéti the IAT effect (e.g., r(203)
= .24, p < .01 for mean of the five sessions). r€ations between SDS ratings and the
IAT effect were found in both the LOW group (exd103) = .25, p <.01 for mean of the
five sessions) as well as in the HIGH group (e(@2) = .25, p = .02 for the mean of the
five sessions). Additional analyses were conduttetbtermine whether the correlations
(between SDS ratings and the IAT effect) in the graups were significantly different
from one another. These analyses test the nufithggis that the (partial) correlations
between SDS ratings and the IAT effect are equtiertwo underlying populations (i.e.,
in the LOW group and the HIGH group). Using a dtad critical value otz = 1.96 (for
a 95% confidence interval), none of the correlaibatween the LOW and HIGH groups
were significantly different (e.gz,=-1.36, p > .10 for the mean of the five sessions)
These data do not support hypothesis 3A that thecaion between implicit and
explicit attitudes is weaker in individuals withghi BIDR scores.

Strategy 2. Hypotheses 1A, 2A, and 3A also were examined thighBIDR total
score as a continuous variable (Table 12). Rewdts broadly similar to those achieved
through median split of the BIDR scores. Howeteeye were some differences in
findings. When using Strategy 2, there were tvgnmificant associations between BIDR
and SDS ratings (e.g(191) = -.16, p = .03 for the NON session, afib5) = -.16, p =
.03 for the WK+4 session). However, the correlaitor the other states did not reach

statistical significance. For the IAT effect, ttesults were the same as those obtained
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using Strategy 1. There was no evidence for aneladgion between BIDR scores and
the IAT effect. As shown in Table 12, the testhd regression coefficient for the BIDR
by IAT interaction term was not significant at astate, thereby providing no support for
hypothesis 3A. For example, when the mean SDBgatas the dependent variable,
there was no significant increment in explainedarare from step 1 to step £%° = .00,
F(1,198) = .67. p > .10 (IAT x BIDRB = .012).

Effect of SDR on Craving for Cigarettes and Attentonal Bias (Hypotheses 1B, 2B,
and 3B)

Strategy 1. Table 10 reports analyses conducted concernaggbociation
between BIDR scores, self-reported craving (assageskby the Questionnaire of
Smoking Urges; QSU), and attentional bias (as assldsy the Smoking Stroop Task;
Stroop). Results shown represent analyses corttlusteg the total participant sample
(e.g., both sites) and the BIDR total score dichored into LOW and HIGH groups
(Strategy 1). There were many significant betwgernip (LOW vs. HIGH) differences
found for QSU ratings (e.dg=(1, 201) = 8.35, p = .01 for the mean of the fivesgans).
This finding supports hypothesis 1B that individuadth higher BIDR scores would
report significantly less craving. In fact, alssens were significantly different with
regard to QSU ratings between the LOW and HIGH gsaexcept the AB session and
the WK+4 session. Conversely, there were no saanif between-group (LOW vs.
HIGH) differences on the Stroop effect (el(l, 202) = .52, p > .10 for the mean of the
five sessions), supporting hypothesis 2B that BHaBres would not be associated with

attentional bias. These findings are illustrate&igure 11.
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Across all participants, QSU ratings were correlateh the Stroop scores (i.e.,
r(199)=.19, p < .01 for the mean of the five sassjo However, Table 10 reveals that no
significant (partial) correlations were found betneQSU ratings and the Stroop effect in
the LOW group (e.gr(103) = .17, p > .05 for mean of the five sessjor@ne
significant (negative) correlation was found in thk&sH group ((77) = -.28, p = .01 for
the quit day session), however correlations wetesigmificant for the other sessions or
for the mean of the five sessions. The correlatimetween QSU ratings and the Stroop
effect were significantly different between the LGAWd HIGH groups on QD (z = -2.62,
p <.01), again using the standard critical value ® 1.96. This result means that,
consistent with hypothesis 3B, the correlation lestmcraving and attentional bias is
more negative (less positive) in the HIGH groumg(ffe 12). However, the correlations
were not significantly different from one anotheithe other states, or for the mean
scores. Therefore, these results provide only dnsugport for hypothesis 3B that the
association between craving and attentional biaseker in individuals with high BIDR
scores.

Strategy 2. Hypotheses 1B, 2B, and 3B also were examined th@BIDR total
score as a continuous variable (Table 13). Rewdts very similar to those achieved
through median split of the BIDR scores (StrategyThere were a number of
significant correlations between BIDR scores andU@&ings (e.g.t(180) = -.24, p <
.01 for mean of the five sessions), thereby supmphtypothesis 1B. In contrast, there
were no significant correlations between BIDR ssa@ed the Stroop effect (e.n(180)
= .00, p > .10 for mean of the five sessions),aghgrsupporting hypothesis 2B. The test

of the regression coefficient for the BIDR by Stpdnteraction term was significant only



74

on QD (Table 13), thereby providing only mixed sotgor hypothesis 3B. For
example, when the mean QSU rating was the dependgable, there was no significant
increment in explained variance from step 1 to &ey?? = .00,F(1,198) = .67. p > .10
(IAT x BIDR: B = .012).

Effect of SDR on Outcome Expectancies Toward Cigatee Smoking (Hypotheses

1C, 2C, and 3C)

Strategy 1. Table 11 reports analyses conducted concernaggbociation
between BIDR scores, self-reported outcome expeigsifas assessed by items from the
Smoking Consequences Questionnaire; SCQ), andatnglitcome expectancies (as
assessed by the Expectancy Accessibility task; ERsults shown represent analyses
conducted using the total participant sample (eah sites) and the BIDR total score
dichotomized into LOW and HIGH groups (Strategy There was a significant
between-group (LOW vs. HIGH) difference found f&@@@ ratings (e.gk(1, 201) =
12.37, p < .01 for the mean of the five sessiofi$lere were significant differences
found for all states expect the AB state. Thislifng supports hypothesis 1C that BIDR
scores would be associated with self-reported oucexpectancies toward cigarette
smoking. There were also some significant betwgrenp (LOW vs. HIGH) differences
found for the EA effect (e.gk(1, 201) = 6.71, p = .02 for the mean of the fivesgans).
Significant differences were found in AB, QD, and&¥ sessions. This result failed to
support hypothesis 2C that implicit outcome expaats would not be associated with
BIDR scores.

Over all participants, the mean SCQ rating was stpassociated with the mean

EA effect (r(199) = .39, p < .01 for the mean df ftve sessions). Table 11 shows that
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there were significant correlations between SC{gatand the EA effect in both the
LOW group (e.g.r(104) = .30, p < .01 for mean of the five sessi@ml the HIGH

group (e.g.r(90) = .43, p < .01 for mean of the five sessidigple 11). These results
do not appear to support hypothesis 3C that thecagson between SR and implicit
outcome expectancies toward cigarette smoking gdhmeikstronger in the LOW group.
Additional analyses were conducted to determinethndrehe correlations (between SCQ
ratings and the EA effect) in the two groups wegaificantly different from one

another. Using a standard critical valueg ef1.96 (for a 95% confidence interval), none
of the correlations between the LOW and HIGH growpse significantly different from
one another (e.gz,=-1.09, p > .05 for the mean of the five sessiomg)addition, it
should be noted that correlations tended to bestgrgther than smaller) in the HIGH
group.

Strategy 2. Hypotheses 1C, 2C, and 3C also were examinedthatiBIDR total
score as a continuous variable (Table 14). Reswwdte very similar to those achieved
through median split of the BIDR scores (StrategyThere were a number of
significant correlations between BIDR scores an@3&tings (e.g., r(201) =-.30, p <
.01 for the mean of the five sessions), therebpstmg hypothesis 1C. In contrast,
there were also a number of significant correlaibatween BIDR scores and the EA
effect (e.g., r(201) = -.19, p < .01 for the meéathe five sessions), thereby contradicting
hypothesis 2C. The test of the regression coefiidior the BIDR by EA effect
interaction term was not significant in any staf@r example, when the mean SCQ
rating was the dependent variable, there was mifisignt increment in explained

variance from step 1 to step& = .00,F(1, 197) = .09, p > .10 (EA x BIDR: = .00).
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This result indicates that the relationship betweé&rnscores and SCQ ratings was not
moderated by BIDR scores.
Between-State Differences in Associations (Hypothes4A, 4B, and 4C)

Strategy 1 and 2. Additional analyses were conducted to determine if
associations between BIDR scores, self-report nmeasand implicit measures were
significantly different across states. These as®gytested the null hypothesis that the
association between BIDR scores and self-reporsorea were equal in the two states.
These results are shown in Table 15 (NON vs. ARI) Bable 16 (AB vs. QD).

For the comparison between the NON and AB statesjgnificant interactions
between State and SDR were found whether usinge§trd or Strategy 2 (see Figure
13). For the AB vs. QD comparisons, the State [yRBgroup interaction was
significant for QSU ratingsH(1, 164) = 3.99, p < .05) and SCQ rating§l( 164) = 4.81,
p < .05) (Table 16). When BIDR scores were exachicontinuously (Strategy 2),
similar results were obtained. There was a sigaifiiState by BIDR interaction for QSU
ratings €(1, 164) = 5.61, p <.05) and SCQ ratinggl( 164) = 6.74, p < .05) (Table 16).

The same analyses were conducted to determinsatiasions between BIDR
scores and implicit measures were significantlfedént across states. When BIDR
scores were split into LOW and HIGH groups (Stratéy there was no significant State
by BIDR group interaction for any of the comparisda.g.F(1, 175) = .46, p > .10 for
IAT, NON vs. AB;F(1, 164) = .30, p > .10 for IAT, AB vs. QD). Likesd, when BIDR
scores were examined continuously (Strategy 2)etivere also no significant State by
BIDR interaction for any of the comparisons (ekf1, 175) = .01, p > .10 for IAT, NON

vs. AB;F(1, 164) =1.12, p > .10 for IAT, AB vs. QD) (Tabl&s and 16). Results for
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AB vs. QD comparisons for QSU ratings and the Streifect are presented in Figure 14
(Strategy 2).
Between-Setting Differences in Associations (Hypo#ilses 5A, 5B, 5C and 5D)

Strategy 1 and 2. Mean explicit attitude assessed on the PDA wsscated
with BIDR scores whether using Strategy 1 (Tabler® (Table 12). Therefore, BIDR
scores were associated with explicit attitudessaeskin the field. The mean IAT effect
assessed on the PDA was not associated with BIDRSC

Mean craving assessed on the PDA was robustly iassdavith BIDR scores
whether using Strategy 1 (Table 10) or Strategyable 13). The mean Stroop effect
assessed on the PDA was not associated with BIDfesc This pattern of data is the
same as that obtained in the laboratory (Tablé®912, and 13). The PDA data for
attitudes and craving are illustrated in Figurea48 16.

Tables 17 reports analyses conducted for Specifit A which examined
whether the association between BIDR scores affiegrt measures is significantly
different in the laboratory and on the PDA. Thees a significant interaction of Setting
and BIDR scores for explicit attitudes when BIDRm&s were split into LOW and HIGH
groups E(1, 102) = 12.08, p < .01) (Strategy 1), as wellven scores were examined
continuously F(1, 102) = 7.59, p = .01) (Strategy 2). This resuljgested that SDR had
a significantly stronger effect on self-reportetitaties toward smoking on the PDA than
in the laboratory (Figure 17). There were no gigant interactions of setting and BIDR
for implicit attitudes toward smoking, self-repaitteraving, or attentional bias for either
strategy 1 or 2 (e.gK(1, 108) = .18, p > .10 for IAT examined dichotomgu&(1, 108)

=.01, p > .10 for IAT examined continuously). Tiesults for explicit and implicit
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attitudes are presented in Figure 17. The nonifgignt results for self-reported craving
and attentional bias are presented in Figure 18.
Differential Effect of IM and SDE on Study Variables (Exploratory Aim)

Overall, results of analyses for Specific Aims listng IM and SDE scores did
not differ markedly from one another (see Appenslic& J). Therefore, the IM and
SDE scores were associated with study measurée &atne degree as the BIDR total
score. This finding ran counter to prediction heseait was anticipated that IM would be
more strongly correlated with self-report meastinas SDE. A few illustrative findings
using Strategy 2 are reported below.

SDS Ratings and IAT Effect. For Strategy 2, the correlations between BIDR
scores and mean SDS ratings were not significariManalyses (r = -.08, p > .10 for
mean of the five sessions) or SDE analyses (r4; p2 .10 for mean of the five
sessions). Likewise, the correlations between Bf#o&es and mean IAT effect was not
significant for IM analyses (r = -.07, p > .10 faean of the five sessions) or SDE
analyses (r = -.05, p > .10 for mean of the fivesgmns). These results were similar for
analyses conducted using the BIDR total score.

QSU Ratings and Stroop Effect.For Strategy 2, there were multiple significant
correlations between BIDR scores and QSU ratingiMaanalyses (e.g., r =-.19, p < .01
for mean of the five sessions) and SDE analysegs fe= -.23, p < .01 for mean of the
five sessions). Correlations between BIDR scongsthe Stroop effect were not
significant for IM analyses (e.g., r = -.03, p ® fbr mean of the five sessions), however,
there was one significant correlation between BH2Bre and Stroop effect SDE

analyses (r = .17, p = .02 for the NON session).
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SCQ Ratings and EA Effect. For Strategy 2, there were a number of significant
correlations between BIDR scores and SCQ ratingBManalyses (e.g., r =-.27, p < .01
for the mean of the five sessions) as well as I @&nalyses (e.g., r =-.28, p < .01 for
the mean of the five sessions). Additionally, theere also a number of significant
correlations between BIDR scores and the EA effactM analyses (e.g., r(201) = -.15,
p = .03 for the mean of the five sessions) an&IBE analyses (e.g., r(201) =-.17,p =
.01 for the mean of the five sessions)

Between-State DifferencesFor Specific Aim 4, examining differences in
association between BIDR and study measures betstatss, results for the IM analyses
differed from those results obtained for TS and SB& significant interactions were
found for IM analyses for self-report measurest@AB vs. QD comparison for
Strategy 1 (Appendix I, Table 18). In contrast,ES@\ppendix J, Table J8) analyses
revealed significant interactions for both QSUngs for Strategy 1K(1, 169) = 5.96, p
=.02) and Strategy (1, 169) = 5.85, p =.02), as well as for SCQ sctoeStrategy 1
(F(1, 169) = 8.61, p < .01) and StrategyF21(, 169) = 8.22, p <.01). Results from SDE
analyses were similar to TS analyses (Table 16i;iwdiso revealed significant
interactions for both QSU ratings for StrategyR(X, 169) = 3.99, p = .05) and Strategy
2 (F(1, 169) =5.61, p=.02), as well as for SCQ ssdwe Strategy 1 (1, 169) = 4.81,

p =.03) and Strategy 2H(1, 169) = 6.74, p = .01).

The results of analyses conducted with the IM ab& Scale scores suggest that
IM may be less sensitive to changes in state duwingking cessation, which contradicts
the hypothesis that IM is a more effortful, andslastomatic, aspect of SDR that should

be hindered more than SDE by the cognitive effettcute abstinence. The only
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significant interactions found for implicit meassin@as for SDE and the Stroop effect for
the NON vs. AB comparison for StrategyF{1, 96) = 5.61, p < .05) (Appendix J, Table
J7), SDE and the Stroop effect for the AB vs. Qinhparison for Strategy (1, 96) =
5.61, p <.05) (Appendix J, Table J7), and SDEtaedEA effect for the AB vs. QD
comparison for Strategy Z(1, 96) = 4.80, p < .05) (Appendix J, Table J8).

Between-Setting Differences.For Specific Aim 5, examining differences
between settings, results did not differ at all agpméM, SDE, and TS analyses.
Supplementary Analyses on EMA data

Linear mixed models conducted on assessment-léMél @ata gave similar
results to those reported earlier for the subjeeell EMA data (Tables 12 and 13). When
controlling for study site, gender, race, day udgt number of assessment in day,
relapse status at assessment, and assessmenhéyB&)R score was associated with
explicit attitude (Parameter Estimate = -.05, SBZ p < .05) and self-reported craving
(Parameter Estimate = -.09, SE = .02, p < .00%)nbuwith the IAT effect (Parameter
Estimate = .00, SE = .01, p > .8) or the Stroopaf{Parameter Estimate = -.56, SE = .56
,p>.3).
Supplementary Analyses on data from QD, WK+1, WK+4

All the reported associations between the BIDRItstore and self-reported
outcomes reported in Tables 9-14 persisted whetralbng for abstinence state at time

of test.
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Discussion

A primary aim of this study was to examine the efffgf socially desirable
responding (SDR), as measured by the Balanced tomeaf Desirable Responding
(BIDR), on self-report (SR) and implicit measure<igarette smoking cessation
(Specific Aims 1 and 2). These aims were examingde laboratory, on PDAs in the
participants’ natural environment, and also acherent time points in the cessation
process. The data indicated that participants higher SDR scores reported lower
craving ratings (in the laboratory and field) asdd positive outcomes expectancies than
did participants with lower SDR scores. Particigamith higher SDR scores reported
less positive attitudes to smoking in the field.

In contrast, attentional bias and implicit attitadeere not associated with SDR in
the laboratory or the field. Other primary aimsiexned whether or not SDR moderated
the relationship between self-report and implicgasures (Specific Aim 3), and whether
the association between SDR and self-report messliffered across states (Specific
Aim 4) and settings (Specific Aim 5). Overall, thiata revealed that there was limited
evidence that SDR scores moderated the assoclaioreen self-report measures and
implicit measures. The effect of SDR on self-répdrcraving and outcome expectancies
was larger on the quit-day than on the pre-quitiabsce session. For self-reported
attitudes, the effect of SDR was larger in thedfigglan in the laboratory assessments. A
summary of the outcomes for each of the primaryotiygses is provided in Table 18.

Each of these results is discussed in more detib
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Effect of SDR on Self-report and Implicit Measures

With one notable exception (discussed later), gdbrt measures were generally
associated with SDR in the expected direction, shahindividuals with higher BIDR
scores reported significantly lower levels of gelported craving and more positive self-
reported outcome expectancies than did participaititslower BIDR scores. One of the
most interesting and robust findings was resutimfthe craving analyses. This finding
of lower reported craving for high BIDR participamas observed in the laboratory
setting (using the QSU) and in the field settingjifg a single item of craving). So,
individuals who scored highly on the BIDR consisgnreported lower craving ratings.
The effect size was small-to-moderate in the lafooysand moderate-to-large in the
field.

However, consistent with study hypotheses, the dagteBIDR individuals did
not exhibit a more negative (less positive) Stretipct either in the laboratory or in the
field. Confidence in these findings is increasgdhe fact that they were consistent
across the two analytic strategies (i.e., they wéserved when BIDR score was coded
as a dichotomous variable and as a continuousbleyialn addition, LOW and HIGH
groups did not differ on biological measures obtiite use (i.e., breath CO at orientation
and levels of cotinine in saliva at the non-abstingsit) or level of nicotine dependence
(i.e., FTND scores). These data suggest thatichaiNs with higher BIDR scores
smoked at about the same rate as individuals witlel BIDR scores, and that they are
similarly addicted to nicotine. Therefore, theypshl presumably be experiencing

similar levels of cravingOverall, this finding suggests that craving in smoing
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cessation may be sensitive to social desirabilityds and that an implicit measure
related to craving (i.e., Stroop effect) may be Isssensitive to this bias.

To the best of the author’s knowledge, the curstundy is the first study to
comprehensively examine the association betweedalstesirability bias and craving
during a smoking cessation attempt. However, iittisresting to note that, in other
contexts, researchers have reported significardthegassociations between social
desirability bias and craving. For example, Wastal. (2009) reported a robust
association between social desirability bias (asskwith the Marlow-Crowne Social
Desirability Scale) and craving for prescriptioriag medication in 613 chronic pain
patients. The effect size (r = -.22) was of a caraple magnitude to that reported here.
In the Wasan et al. study, social desirability mes one of the strongest predictors of
craving which, in turn, was associated with subsatjmedication misuse. Wilson et al.
(2012) reported that, in 57 smokers, social desitabias assessed with the BIDR was
significantly (negatively) associated with craviragings taken during exposure to a
cigarette smoking cue (r = -.37). The authorsmitireport whether BIDR score was
associated with craving during exposure to a neatra  Participants in the Wilson et al.
(2012) study may have been especially motivatachtter-report their craving because
they were instructed to engage in a coping strateiyer self-focused or other-focused)
during cue exposure. In a laboratory cue expostuay, Conklin et al. (2008) reported
that there was a significant negative associateiween the impression management
scale of the BIDR and craving during cue exposoir@ntoking pictures in 62 smokers (r
=-.37). Interestingly, no other significant cdatéeons between the BIDR IM score and

other self-report measures were found.
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The association between social desirability bias seif-reported attitude to
smoking was less robust than that between socsaladélity bias and craving.
Hypothesis 1A, that BIDR scores would be associaii#itl self-reported attitudes,
received only weak support in the laboratory sgttiihe two BIDR groups did not differ
on any of the laboratory sessions (Strategy 1).eMBIDR score was used as a
continuous variable (Strategy 2), a significanbagsion between SDR and self-reported
attitudes was only observed at two sessions. ulhctear why this association was less
strong than that obtained for self-reported cravilgs possible that the range of scores
on this measure was too small, with many of theescolustered around the minimum
score. This floor effect presumably reduced theabdity in self-reported attitude
ratings and may have diminished the possibilitydetecting a significant difference
between groups. Itis also possible that partidipdid not feel pressured to present their
attitudes towards smoking in a socially desirab&ner during the course of a smoking
cessation study, instead potentially feeling mactimed to report their attitudes more
honestly because the researchers were fully awadaheio heavy smoking status.

Interestingly, BIDR scores were significantly negeally associated with self-
reported attitudes measured in the field. Selbregl attitudes assessed in the field were
more positive and had greater variability thartadtes assessed in the laboratory, and this
feature of the data may have made it easier t@wtateorrelation in the field. This point
is discussed in more detail latBIDR score was not associated with the IAT effect,
which confirmed Hypothesis 2A and supports the notin that implicit measures may

not be susceptible to the effects of social desirdity.
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Self-reported outcome expectancies were assoamtedocial desirability in the
expected direction. Individuals with higher BIDBoges tended to give less positive
outcome expectancies. This result supports hyp®he€. An interesting, and
unexpected, finding was that the BIDR score was aégatively associated with implicit
expectancies toward smoking, with some signifiessociations found when BIDR was
scored as a dichotomous (Strategy 1) and as ancaoi$ (Strategy 2) variable. Implicit
measures were hypothesized to be less suscetithie effects of social desirability than
self-report measures. While results were genecalhsistent with this conceptualization
in the study, expectancy accessibility did shovassociation with BIDR scores. The EA
task may be more susceptible to SDR effects beaaastion times on this task are
slower than reaction times on the Stroop task kadAT, meaning that there is more
opportunity for conscious processing to influerasktperformance. Moreover, in their
review of implicit tasks that use reaction timeajaouben, Wiers, and Roefs (2006)
argued that accessibility measures are probable iiosely related to self-report
measures than are other reaction time assessraealsas the IAT. Because the EA task
requires respondents to report directly on thegnaton, the purpose of the assessment
may be more obvious to the participant. In the lfF example, participants do not
directly report on their cognitions. Rather, papants perform a categorization task. In
this sense, the IAT (and Stroop task) are consitedirect measures. Stated another
way, it is more likely that participants could pide socially desirable responses on the
EA task because the purpose of the task (assemsiogme expectancies) is more

evident to them and because they have more tirfedity their responses.



86

Effect of SDR on the Association Between Self-repoband Implicit Measures

It was hypothesized that the association betvge#rreport and implicit
measures would be weaker in participants with MigHBR scores. When the BIDR
score was analyzed dichotomously, with BIDR scept into LOW and HIGH groups
(Strategy 1), with one exception the BIDR scorertitiappear to moderate the
relationship between SR and implicit measures tiitudes, craving, or outcome
expectancies. It was expected that associatiamgeba self-report and implicit measures
would be consistently stronger in the LOW groug, this result was not seen in the data.
Notably, significant correlations in the expectéection were generally found between
self-report and implicit measures.

However, the correlations were, with one exceptian,significantly different
between the LOW and HIGH groups. The exceptiontiatthe association between
QSU ratings and the Stroop effect was significadifferent in the two groups on the
quit day session. This result is difficult to irgeet for two reasons. First, it was the sole
significant difference observed. Second, the ¢ation, although positive, was not
significant in the LOW group, and there was an yeexed (significant) negative
correlation in the HIGH group (Figure 12). It i$fidult to understand why there would
be a negative correlation between self-reportedirgeand the Stroop effect in the HIGH
group, unless individuals who exhibited more pwusitstroop effects manipulated their
craving responses more than did other individulsis possibility had not been
anticipated (Figures 3-5).

Similarly, using regression analysis (Strategya®y with one exception, there

was no evidence that social desirability bias matdsrthe relationship between the
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implicit and self-report measures. The regresaimalysis tests whether the slope
between the implicit and self-report measures gdiethe level of BIDR scores. As
noted above for Strategy 1, the exception wasttigafssociation between QSU ratings
and the Stroop effect was significantly moderatg@® DR scores on the quit day
session.

In sum, there is only weak evidence that the aatioai between implicit and self-
report measures was moderated by SDR. In terrasaving and attentional bias, and
with the exception noted earlier, the data mostelipfollowed the schema shown in
Figure 3. For self-reported attitudes and impktittudes, the data again most closely
follow the schema shown in Figure 3, except thatdffect of social desirability bias on
self-reported attitudes was significant only unideited conditions. In general, high
SDR participants tended to report lower self-repatings, particularly for craving, but
there is little evidence that the correlation betwanplicit and self-report measures was
lower for these patrticipants.

There are several explanations for why a clearmmderation effect may not have
been detected in this study. It has been suggdsa¢dtatistically significant interactions
may be difficult to detect in moderation analysesduse of lower levels of statistical
power, particularly when conducting non-experimefiedd studies using non-
manipulated variables (McClelland & Judd, 1993pweéver, previous studies which
have examined this moderation hypothesis haveailpibeen unable to detect robust
moderation effects when assessed using multiptessmn analysis. It may simply be
that there is, in fact, no moderation effect (afiabdesirability bias) on the relationship

between self-report and implicit measures. Rathermain influence of social
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desirability bias may be simply to reduce scoreseafireport measures in susceptible
individuals. Notably, the current data are simitathose of Marissen et al. (2005),
which also reported that social desirability bisssvassociated with self-reported craving
but did not moderate the association between eplisted craving and physiological
responses to drug cues. Another possibility isttere may be other unidentified
variables that may moderate this relationship mobeistly. Future research may help to
clarify the exact role that social desirability bjalays on the relationship between self-
report and implicit measures.
Between-State Differences in Associations

As discussed previously, social desirability bissyrhe important in all stages of
smoking cessation. It is, therefore, importaniiderstand the effect of social
desirability bias both prior to quitting and at #erly stages of a quit attempt. However,
the effect of SDR at different stages in the céssgirocess has not previously been
examined in research. These data suggest thaffdw of SDR may vary prior to
quitting and during early stages of the quit attemfhese analyses suggest that the
association between SDR and self-reported cravemgsignificantly stronger on the quit
day session when compared to the 12 hour abstsesston. In addition, it was
noteworthy that, over all participants, signifidgriower levels of craving were reported
at the quit day session than on the 12 hour almdtsession. Although there are other
possible explanations (e.g., participants may ftdperer levels of craving on quit-day
because they perceive smoking to be unavailalie, Wertz & Sayette, 2001), it is
possible that the SDR was partly responsible fergdnerally low levels of craving on

quit day.



89

Likewise, the association between SDR and selfftedmutcome expectancies
was significantly stronger on the quit day sesswien compared with the 12 hour
abstinent session with significantly less positvecome expectancies reported at quit
day. These results suggest that individuals maydre inclined to misrepresent self-
reported information at the outset of a quit atterafthough in the current study this did
not hold true for self-reported attitudes assegsége laboratory. Again, a floor effect
may have made it difficult to detect an effect 8&ff5on self-reported attitudes assessed
on quit day.

Although it had been hypothesized that the cogmiéitfects of acute abstinence
may affect the operation of the social desirablitys, none of the NON vs. AB
comparisons produced significant interaction effed¢iowever, many of the comparisons
were in the expected direction. For example, aiggnt effect of BIDR was observed
on QSU ratings at the NON session but not at thes@$sion. Therefore, the null effect
for the BIDR by State interaction should be treatéith caution. These points
notwithstanding, it is possible that SDR may opetass effortfully and more
automatically than previously thought and, therefonay not be affected significantly by
changes in cognitive processing capabilities duttirgsmoking cessation process. There
were no significant interactions (State x BIDR)riduvhen implicit measures were
analyzed, suggesting that implicit measures ar@asgusceptible as self-report measures
to changes in state. Therefore, implicit measuorag provide more reliable and valid
data particularly on the quit day. It may be mosful to utilize implicit assessments
once individuals have quit because they may be motévated to mis-represent reported

information related to their smoking at that pdiemtd especially on the quit day).
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Between-Setting Differences in Associations

As noted above, results of between-setting analyses particularly interesting
given the hypothesis that measures given outsideedfiboratory on the PDA would not
be as susceptible to the effects of SDR as meagivers in the laboratory. The only
effect of setting found in the current study wasgaificant interaction between setting
and BIDR for self-reported attitudes. The assamiabetween BIDR scores and self-
reported attitudes was stronger for PDA data tleataboratory data. This result is
contrary to prediction. Consistent with predicgpthere were no between-setting
differences found for implicit attitudes.

The results of analyses conducted with attitudesitd smoking suggest that data
regarding self-reported attitudes may be more \alid., less susceptible to SDR) when
gathered in the laboratory. It is unclear why-sefforted attitudes on the PDA would be
more prone to the effects of social desirabiliBerhaps this result is because of the
effects of PDA measures taken during the acuteestafjsmoking cessation. Additional
research is needed to clarify why this result ramti@ry to expectation. One possible
explanation for the pattern of data is that sgferéed attitudes were generally more
positive (less negative) when assessed on the RID¥Ppared to in the laboratory, as
illustrated by a large main effect of Setting (Tehl’). There may have been less of a
floor effect in the PDA data than in the laboratdata, making it easier to detect an
association. For example, the mean score on theeperted attitude scale of low BIDR
participants was -2.04 (on a -3 to +3 scale). IBI®R individuals reported very
negative attitudes, so there was little room fghtBIDR individuals to report even more

negative attitudes. In addition, low BIDR individsiaeported a mean score of -2.39 at
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the QD session. In contrast, low BIDR individuadported a score of 3.04 on the PDA
attitude measure (on a 1 to 7 scale), so thereweae room for high BIDR individuals to
report a more negative attitude.

For self-reported and implicit craving measuresrehwere no differences
between settings. It is unclear why self-repodving did not show the same effect as
self-reported attitudes between the laboratorytaad®DA. Earlier results indicated that
self-reported craving did vary significantly betwmdeOW and HIGH groups, suggesting
that individuals higher in SDR were possibly pramglinaccurate information regarding
the level of their self-reported craving. It issgble, then, that these individuals were
equally motivated to misrepresent this informaiioiboth the laboratory and on the
PDA, thereby potentially obscuring any differenbeswveen settings.

It should be noted that, due to method factorsgethee complications in
interpreting the data from the between-setting canmspns. Different self-report
measures were used in the laboratory and on the RidAdifferent number of items as
well as different measurement scales. For exarntpte] O0-item QSU (0 — 10 scale) was
used to assess craving in the lab, whereas a stagig1-7 scale) assessed craving on
the PDA. Also, six semantic differential scale3t@e +3 scale) were used to assess self-
reported attitudes in the laboratory, whereas glsittem (1-7 scale) assessed self-
reported attitudes on the PDA. Although the PDAasuge of explicit attitudes was
rescaled for these analyses to align more closglythve attitude scale given in the
laboratory, it was still difficult for a direct cqmarison between the other measures. Also,
there were differences in the implicit assessmadisinistered in the laboratory and on

the PDA. F or practical reasons relating to the sizthe PDA screen, different pictures
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were used for the IAT in the two settings. Alsartipants completed practice blocks at
each IAT laboratory assessment, but practice assedgs were not used on the PDA
version. Different blocking types were used with Btroop assessed in the lab and field.
These considerations constrain the interpretatiosiscan be made from these analyses.

However, the significant results for self-reportgtitudes found in the current
study do suggest that future work should examieegjtrestion of setting effects of SDR
more specifically. As noted earlier, it is possitiat attitude ratings of all participants
(low and high BIDR) are boosted in the field be@atkse richer environment elicits
psychological responses that make cigarettes semm atractive (e.g., during
temptations to smoke). The low BIDR participantsyraccurately report these more
positive attitudes on the PDA, whereas the highBlgarticipants report more negative
attitudes. If it is accurate that SDR has a steorffect on self-report measures assessed
outside the laboratory, then this is an importardihg. EMA is a growing research field
right now, with nearly all researchers emphasiziregincreased validity (i.e., decreased
effect from demand characteristic and responsegjashtained by assessing individuals
in their natural environments. If this is, in fagbt the case, then it is even more
important that additional research is conductecbtdfirm how valid EMA measures are
compared to laboratory measures.
Differential Effect of IM and SDE on Study Variables

Interestingly, there were very few differencesrfdietween analyses using the
IM and SDE scores of the BIDR. Therefore, the Qo&le appeared to be associated
with self-report measures as well as the IM scalée starting point of this investigation

was that SDR is mainly a “system 2” bias. For epl@ywhen people complete
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guestionnaires they consciously manipulate or “d¢léir responses so as to give a
socially desired response in the particular cont&it another way, individuals need to
“think a little” before making a socially desirablesponse so that it is not an automatic
response. However, the data seem to suggestiitatsjust as important as IM.
Therefore, SDR may also function as a system 1 bias

Many cognitive biases, including “optimism biasteaystem 1 biases
(Kahneman, 2011), suggesting two possibilitiese $DE component of SDR may be a
side effect of another bias, such as optimism bRcording to Kahneman (2011),
individuals generally have an overly positive viefthemselves, and this view of
themselves is more positive than others’ viewshefit. This positive bias is illustrated
by strong associations in automatic semantic mergsystem 1) between “me” and

positive attributes, such as “good,” “strong,” dsdccessful.” Therefore, individuals’
automatic associations concerning themselves adygpositive. It was initially thought
that these automatic positive associations reldtrtge self should not influence
automatic associations with non “self-related” stiisuch as attitudes for cigarettes or
craving for cigarettes. However, if an individuaterprets the question “are you craving
a cigarette?” as “are you struggling?”, or “are y@aving a bad time?”, or even “are you
weak?”, then it is possible that the automatic §posr bias may produce a lower rating
than is warranted. According to this view, the S@ponent of SDR is related to an
automatic positivity bias. In this way SDE may ceivably influence responses in the
context of smoking cessation.

Alternatively, SDR may initially be an exclusivedystem 2 bias but, over time,

it becomes automatized (mediated by system 1)ho&lgh individuals may initially need
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to “think things through” before providing a sotyadlesirable response, with practice
some may become skilled at producing socially dé#rresponses on questionnaires
without invoking this extra thinking (system 2). @xding to this view, the SDE
component of SDR may become an "expertise effaot]'expertise is mediated by
system 1.

In sum, in many contexts SDR may involve both awto(system 1) and
controlled (system 2) components. However, itilsuclear how IM and SDE may
operate differently with regard to self-report amgblicit measures in smoking cessation,
as well as how they may operate differently acu@sging states and settings. The
examination of differences between IM and SDE wayg an exploratory aim of the
current study and the study was not designed spaityfto address this question.
Therefore, further research, designed specificaitly this question in mind, needs to be
conducted to fully understand how these two facteay operate differently.
Implications

The findings of this study have both theoretical alinical implications.
Theoretically, the most important implication oétktudy is as follows. A common
assumption among researchers working in the imgagnition and addiction field is
that implicit measures are less susceptible tatielly desirability bias than are self-
report measures. Although this assumption has Se¢ed in numerous articles, little
empirical data have directly tested this assumptibo the best of the author’s
knowledge, the current study is one of the firgtlgs, if not the first, to provide direct
empirical support that some implicit assessmemsrateed less sensitive to SDR bias

than are self-report assessments in the addictions.
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In particular, the data suggest that craving ratimgy be more valid in low SDR
participants. This finding is particularly impomtebecause craving measures are widely
used as an assessment in cigarette smoking, aedaattliction, research. Craving
ratings are important predictors of relapse in Smgpkessation (Waters et al., 2004).
There are some contexts in which drug addicts tdparlevels of craving (e.g.,
abstinent alcoholics). For example, a number eéaechers who have used EMA to
study relapse in alcoholics have commented onavddvels of craving in this
population (Shiffman, 2009). In addition, in smogicessation research, Shiffman et al.
(1997) reported that craving ratings are genetallypost-quit at random assessments. In
the current study, craving ratings were low on day. One may wonder whether the
low reports of craving in the contexts above areast in part the result of SDR effects.

These results suggest that researchers should assgsontrol for the effect of
SDR if possible, something that has rarely beeredomast research. The need to assess
and control for SDR is likely to apply in otherratal domains as well, in which
individuals would be motivated to misrepresent-seffort information. If SDR is
assessed, then it can be tested as a moderatableariFor example, craving ratings may
be a better predictor of relapse among individiadsin SDR than among individuals
high in SDR. Given the results of the present\sttius hypothesis may be especially
true for craving ratings on the quit day. Notewbkwer, that the evidence for a
moderating role in the current study was weak. e\, it is possible the SDR serves as
a moderator variable for relapse.

If SDR is assessed, then it could also functioa asppressor variable. A

suppressor variable is defined as a predictor bkriahich does not measure variance in
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the criterion variable but does measure some ofdhi@nce in the independent variable
that is not found in the dependent variable. Ia¥nay, the suppressor variable
suppresses the invalid variance and makes the éndiept variable a better predictor of
the dependent variable (Horst, 1966). Even if S®&ncorrelated with a dependent
variable, such as relapse, it can increase theiasem between a predictor variable (e.qg.,
craving) with which it is correlated and an outcofegy., relapse). The basic idea is that
SDR adds addiction-irrelevant variance to the mtedivariable, and accounting for SDR
“cleanses” the predictor of this irrelevant varianc herefore, at a minimum, assessing
SDR allows researchers to test SDR in this role.

The results of this study also suggest that inease of implicit assessments
may be particularly useful in individuals high iDR. It may be potentially useful for
those individuals low and high in SDR to receividedent assessments to maximize the
utility of data obtained through assessment measufer example, self-report data may
be more useful in low SDR participants than in HBIPR participants. In addition, future
research examining the relationship between intgiod explicit cognition to risk of
relapse should consider the role of SDR and cofdrats effect on assessment data.

The same ideas listed above may apply to othes afdaealth and clinical
psychology in which self-report data are collecteatticularly for the growing number of
research areas where EMA is used. That is, SDRI tmuassessed in other contexts and
tested as a moderator or suppressor variable:r&mift data may be more useful in low
SDR patrticipants, and implicit assessments mayaptcplarly useful in high SDR
individuals. Inclusion of SDR measures may allesearchers to make better

predictions of smoking cessation outcomes and dtbalth behaviors. By designing
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studies in this manner, researchers may be alletter predict which individuals are
likely to struggle with smoking cessation and othealth behavior changes, and such
individuals could be given more extensive treatmemntplicit measures may be
especially useful in the assessment of trauma, evnelividuals may be motivated to
under-report their level of distress.

It is also possible that tailoring the way selboe information is gathered could
be helpful in additionally controlling the degrefeSDR. Richman, Kiesler, Weisband,
and Drasgow (1999) conducted a meta-analysis tmieeathe effect of SDR across
different types of assessment administration, ooy computer-administered
guestionnaires, traditional questionnaires, aneruntws. They found that individuals
appeared less likely to distort their responsesamnputer-administered questionnaires
than in face-to-face assessments, particularly vamemymity was stressed. The
Richman et al. (1999) study suggests that admatistr method should be considered,
particularly for individuals higher in SDR who mbhg more prone to misrepresent
information, and that providing anonymity and lésse-to-face time during assessments
may be beneficial to help control the effect of Srikself-report data. However, it is not
clear how the Richman et al. (1999) findings agpliEMA methodology, and the current
study suggests that data collected using EMA &em\ithing, more susceptible to SDR
than are data collected in the laboratory.

Limitations

There were several limitations of the present sthdy should be noted. There

was attrition over time in the study leading tdetiént sample sizes at each session.

Non-random attrition may have led to subtly diffgreubsections of the sample at
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different states which may complicate direct betwst&te comparisons. However, this
concern does not affect the NON vs. AB and AB VB.@mparisons because these
analyses were restricted to those participants sanapleted both sessions.

Similarly, the degree of practice on the assesssrisronfounded with state (e.qg.,
the QD session is always the third session), soddsign may also complicate direct
between-state comparisons. This limitation dogspply to the NON vs. AB
comparison because the order of completion of thesestates was counterbalanced
across participants. However, it does potentitigly to the AB vs. QD comparison
because State is confounded with order (all ppditis complete the AB condition
before the QD condition).

As noted earlier, for the between-setting compasdbe interpretation of the data
is complicated by the fact that, for practical was the same measures were not used on
the PDA as in the laboratory (e.g., the IAT presdnh the laboratory always used
practice blocks, whereas practice blocks were setlwn the PDA version). Therefore,
between-setting differences in the associationsde BIDR scores and self-reported
craving/attitudes may reflect method factors ini@aold to, or instead of, the effect of
setting. In addition, the PDA part of the study vadsled mid-stream into the study,
meaning that it is was not completed by all pgoaaits. Participants could decline to
take part in the PDA study, and so the participartits volunteered to complete the PDA
study were a self-selected sample. This aspdtieastudy design may limit the
generalizability of the findings from the PDA study

The current study did not examine relapse as atome variable. While

analyses examining the relationship between SDRe&agdse (as an outcome) should be
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examined in future research, it was beyond theescbphe proposed study to examine
this variable. However, these analyses are aiyrifor future research. In particular, as
noted earlier, it will be interesting to determihthe association between self-report
measures and cessation outcome is stronger iriparits low in SDR.

Data were also collected from two study sites Mz Anderson Cancer Center
(MDACC) and the Uniformed Services University oétHealth Sciences (USUHS).
Differences in the settings (e.g., a cancer cergtea military university setting) may lead
to subtly different patterns of association in tive sites. Between-site comparisons
were beyond the scope of the current study, butldoelexamined in future research.
Because site was associated with SDR, this vanaagincluded as a covariate in
analyses. However, we did not report results @ilBby Site interaction tests, which
would examine whether associations involving BID&evdifferent at the two sites

There was no control for multiple tests. Givenldrge number of tests
(approximately 300 for BIDR total score analysds¢, family-wise error rate was
obviously elevated. One could anticipate that 5%nese analyses could result in Type |
significant results (approximately 15 significaasults) if all null hypotheses were in
reality true. However, analyses conducted in shisly revealed over 60 significant
results, so it is unlikely that even the majorifytieese significant findings were the result
of type | errors. Likewise, as was the case withgreliminary analyses, the pattern of
results was fairly consistent across the two déffiéanalytic strategies used (Strategy 1
and 2), and, at least for Specific Aims 1 and &,rsults also tended to be conceptually
consistent (i.e., consistent with hypotheses). dlezall pattern of results, together with

their analytic and conceptual consistency, sugdhatshe findings were not due
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primarily to type | errors. MANCOVA analyses warensidered, in order to decrease
the overall number of necessary tests. However,obithe primary goals of this study
was to examine how SDR might operate differentlpss the multiple time points (i.e.,
smoking states) in this study, so MANCOVA analydigsnot provide the opportunity to
examine the study measures at this level.

Another limitation concerns the hypotheses in whiwre is a prediction of an
interaction or where there is a test of the diffiee2in magnitude between two
independent correlations (e.g., hypothesis 3hastbeen suggested that statistically
significant interactions may be difficult to deteltte to (relatively) lower levels of
statistical power, particularly when conducting rexperimental field studies using non-
manipulated variables (McClelland & Judd, 1993imifarly, large sample sizes are
often required to detect significant differencesasen two correlation coefficients
(Howell, 2010). Hypothesis 3, concerning the matlen effect of SDR, was generally
not supported. This result is consistent with otherature on the moderation effect. It
is possible that sample sizes for the current stuehg not large enough to detect this
moderation effect. It is also possible that SDRymat be a significant moderator in the
relationship between SR and implicit measuresyagqusly hypothesized.

A broad limitation of the study, which is shareddlyresearch on SDR, is that the
study was limited by the use of an SDR questioenaiassess SDR. When an
individual endorses 1 or 2 (Not true) for the itdresometimes tell lies if | have to” the
idea is that that this is a socially desirable oesie because everybody does indeed lie
from time to time. But individuals clearly diffar their propensity to lie. Imagine a

smoking nun enrolling in the study who might intfé&cuthfully) respond 1 or 2 to this
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guestion. In this example, the nun might be cfeesbas being high in SDR when in fact
she was reporting the truth. Measures of SDR dasweount for real individual
differences in the positive traits involved in tesessment of SDR, and so responses
presumably reflect both real differences in theaist (e.g., honesty) and SDR. In this
sense, the questionnaire measure of SDR is, gtdyeshpure measure of SDR.

Finally, and related to some previous points, agmoliioad limitation of the study
is that the parent study was not designed withrdheeof the BIDR in mind. In fact, the
BIDR measure was added mid-stream into the stifdpe parent study had been
designed with the role of the BIDR in mind, therd#idnal assessments may have been
included in the assessment battery. For exantpieay have been useful to include an
implicit measures of self-esteem (e.g., an IAT meamvolving the categories of me/not
me and good/bad). SDE scores might be predicted &irongly associated with this
measure because SDE is thought to tap automatittiveosssociations related to the self.
Further research needs to be conducted specifiwéiythe two factors of SDR in mind
to further clarify how they affect measures diffaig, as well as how they might operate
differently between settings and states.

Strengths

Despite these limitations, the study had some m@ttbengths. Most
importantly, this study is only the second studithwhe author’s preliminary analyses
discussed earlier, to assess SDR and a battegjfekport and implicit assessments in a
smoking cessation context. In addition, it wasfitet study to examine the differential
effect of SDR across different settings (laboratesyfield settings) and also across the

cigarette smoking cessation process. The studyhald a fairly large sample size. In
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sum, the study may be the most comprehensive di@iuaf the role of SDR on self-
report and implicit assessments conducted in tdecadns literature to date. Although
there is much future research that needs to be toindy understand the role of SDR on
measures in smoking cessation, this study proadeseful foundation for research
moving forward.

Future Directions

As noted earlier, for the current dataset a pgdot future research is to examine
whether associations between self-report measuaksgetapse is stronger in individuals
with lower BIDR scores. Understanding this relasbip may aid in increasing
researchers’ ability to accurately assess riskelajpse and predict relapse.

As discussed previously, the BIDR can be scoramyus continuous scoring
method (continuous in the sense that individuahg®n the BIDR are not dichotomized
but rather retained as numbers of a 1-7 scalenanth the sense that the total score is a
continuous variable) in addition to the dichotomeasring (used in this study). Little
research has examined the difference between thesgcoring algorithms. However
one study does suggest increased reliability angergence with other SDR measures
using the continuous scoring method (Stober e2802). Therefore, it may be useful to
examine differences in the results obtained withdbntinuous scoring method.

Also, little research has examined the IM, SDE, BHAR total score separately
to assess how these different constructs of SDRafiagt assessment data differently.
Therefore, further research must be conducted théfrspecific goal of understanding

how these two factors operate. The results osthdy suggest that SDR has both
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automatic (system 1) and controlled (system 2jbaiies. Further research is required to
understand the cognitive bases of SDR.

As noted previously, gender was analyzed as a @&tgan all analyses due to the
significant correlation between gender and BIDR&so In this study, females tended to
have lower SDE scores but higher IM scores. Likewihe two sites (i.e., MDACC and
USUHYS) differed significantly in gender distributio Since gender was included as a
covariate, these differences were not of overwhajneoncern in the analyses conducted
for the current study. However, it is importanttate as a future research direction
because of the importance of gender as a varialitdbacco and cigarette smoking
research. Previous research has suggested thdgrgeran important variable in all
stages of cigarette smoking, including initiatieng(, Hamilton et al., 2006), maintenance
(Perkins, Donny, & Caggiula, 1999), and cessateg.( Wetter et al., 1999). Likewise,
it has been indicated as a significant moderatoakike in the relationship between
explicit and implicit measures across multiple ¢ands (e.g., Egloff & Schmuckle,

2003; Riketta, 2005). There is also some resesughesting that gender is an important
variable in socially desirable responding (e.gckge & Cherny, 1994). This highlighted
research suggests that gender is an importanfol@iiasmoking cessation research and
socially desirable responding, as well as reseaxelmining potential moderators of the
explicit-implicit relationship. It is important fduture research to continue to examine
the role that gender may play in each of theseragpéields of research, but also the
effect of gender when these research areas ardred@itogether, as in the current study.

Lastly, this study provided some evidence that 3R4y operate differently in

different settings. This finding has been showa mandful of previous studies as well.
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It will be important for future research to more=gdately examine if the relationship
between SDR and SR/implicit measures vary acraiage If it is shown that the

effects of SDR can be minimized in certain settjiigen this information could be useful
to decide when and how self-report informationbtatned from individuals to get the
most reliable and valid data. Also, if it is trilat SDR has a greater effect on EMA data
than on laboratory data, then this finding has irtged implications for research using
EMA. Therefore, examining the effect of SDR in EM#udies should be a priority for

future research.
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Table 1

Summary of Literature on Associations Between Socially Desirable Responding (SDR) and Sdlf-report/Non Salf-report Measures

Study N SDR SR measure Correlation () NSR Correlation  Moderation  Notes
Measure of SDR with measure (r) of SDR effect
SR measure with NSR
measure

Rohsenow € 60 alcoholic MCSD Cue- -.07 (ns Chengein  -.19* Significant

al. (1992) males in provoked physiologic correlation

Study 2 first week craving response between SDR
of detox (urge to (salivation) and outcome

drink) variable lost

28 alcoholic when ADS
males in 4th scores were
week of added as a
inpatient covariate
VA tx

Rohsenow e 34 MCSD Cue- -.12 (ns Changeir -.09 (ns

al. (1992) alcoholics provoked physiologic

Study 3 in first craving response
week of (urge to (salivation)
inpatient drink)
VA tx

Egloff & 145 SD&17R Selfreportec -.01 (ns Anxiety -.05 (ns AR=.003

Schmuckle students anxiety IAT (ns)

(2003) (STAI)

Exp.1

Egloff & 62 students BIDR Selfreportec SDE & STAI:  Anxiety SDE & IAT: STAI:

Schmuckle (IM, SDE)  anxiety -46** IAT -.14 (ns) IAT x SDE:

(2003) (STAI & SDE & IAT-€e: IM & IAT: AR?=.001

Exp. 2 IAT-e) -.36* (p<.01) .16 (ns) (ns)
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IM & STAL: IAT x IM:
.09 (ns) AR?=.007
IM & IAT- e: (ns)
.09 (ns)
IAT-e:
IAT x SDE:
AR?=.00
(ns)
IAT x IM:
AR?=.008
(ns)
Adamsetal. 81 MCSD PAEE 7 day PAEE PAEE PAEE Difference
(2005) participants assessed by assessedby  assessed  assessed score between
PAR PAR 1: .12 from from doubly PAEE
(7 day PAR  (ns) doubly labeled assessed by
1, 7 day PAR labeled water: -.02 PAR minus
2, 24 hour 7 day PAEE  water (ns) PAEE assessed
PAR) assessed by by doubly
PAR 2: .21 Duration of (Correlation labeled watér
Duration of  (ns) Light, Mod, between
Light, Mod, Vigorous MCSD and 7 day PAR 2:
Vigorous 24 hour PAEE activity activity B=.65 (CI: .06,
activity assessed by  assessed by durations 1.25)
assessed by PAR: .06 (ns) Actigraph recorded by Difference
PAR Actigraph score between
(Correlations not reported) activity
between duration
MCSD and assessed by
reported PAR minus
durations not activity
reported) duration
assessed by
Actigrapht
7 day PAR 2

0€T
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and Light

activity:
B=11.30 (Cl:
1.87, 2.73);
7 day PAR 1
and Moderate
activity:
B=4.81 (ClI:
.90, 8.73);
7 day PAR 2
and Moderate
activity:
B=4.15 (ClI:
.10, 8.21)
Hofmann, 93 MCSDsS Traitrating  Traitrating=  IAT of .01 Trait rating
Gschwendner, undergrad scale for East -.27* West and IAT x SD:
& Schmitt students and West East AR?=.000
Study 1 Germans ATEG =-01 Germans (ns)
(2005) ATEG
ATEG:
IAT x SD:
AR?= 012
(ns)
Marissen e 76 heroil- Lie scale Cue OCDUS-TI:- Changeir ASCL: .11 OCDhus-DC
al. (2005) dependent (EPQ-RSS) provoked .20 (ns) physiologic (ns) X ASCR:
participants craving OCDUS-DC:  response ASCR:-11 AR?*=.01
in inpatient (AVAS, -, 20%* (ASCL, (ns) (ns)
substance OCDUS-TI, AVAS: -.25* ASCR)
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DI)
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Nosek (200t 6836 Self- 57 object Not reporte: IAT for Not reporter  Betweer- External
volunteers  presentation pairs rated each objects: motivation (of
(had to (assessed byby warmth of explicit =-.39, the 3 factors of
complete at mean of feelings object pair SEB=.19, self-
least 1 task; internal, toward t=-2.12, presentation)
12,563 external, object: 1 p =.03, was the only
tasks and average (cold) to 9 d=.04 significant
completed) person’s (very warm) Between- predictor in the

motivation  Object persons: moderation
to respond categories: B=-11, analyses when
without social SE B =.03, the 3factors
negativity)  groups; t=-2.96, were analyzed
political p =.0083, together
issues; pop d=.06
culture, 3 other
products, and variables
things; states (evaluative
and actions; strength,
and ideas dimensionality,
and
distinctiveness)
showed
evidence of
moderation
effect on
relationship

Riketta (2005 99 Germar BIDR Self-Liking SLSCS ant Name- N-L and IM:  N-L x IM: SDE
university  (IM, SDE)  Self- IM: .01 Letter A7 B =.15, moderated the
students Competence Technique SE = .09, implicit-

Scale SLSCS and (N-L) N-L and p=.10 explicit
(SLSCS) SDE: .45** SDE: .07 relationship for
Self-Esteem IAT x IM: 2 of the
IAT IAT and IM: B =.01, implicit
.08 SE = .12, measures
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Initials-
Preference

(I-P)

IAT and
SDE: .15

I-P and IM:
17

I-P and SDE:
.15

p=.9]

I-P x IM:
B = .15,
SE = .10,
p=.12

N-L x SDE:

=-.07,
SE = .08,
p = .40

IAT x SDE:

B =-.24,
SE = .10,
p=.03

I-P x SDE:
B =.20,
SE = 09,
p=.02

independent ¢
gender
(another
known
moderator of
this
relationship)
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Table Note: Only studies in which a socially desiearesponding (SDR) measure was administerechehedied (see text for details). The
moderation effect (assessed using multiple regrasaialysis) tested whether SDR moderates theiaisodetween the self-report measures and
the outcome variable. SR = Self-report measure @<ognition); NSR = Non Self-report measure (tis€ognition); MCSD = Marlowe-Crowne
Social Desirability Scale; SDS-17R = Revised Sdbiesirability Scale-17; BIDR = Balanced InventofyDesirable Responding (IM = Impression
management; SDE = Self-deception enhancement); EBP®= Eysenck Personality Questionnaire Revised Sleale; STAI = State-Trait Anxiety
Inventory; IAT = Implicit Association Test; IAT-e Explicit rating of the IAT stimuli; PAR = Physicalctivity Report; VAS = visual analog scale;
OCDUS-TI = Thoughts and Interference subscale ®@Qhsessive-Compulsive Drug Use Scale; OCDUS-D@sirB and Control subscale of the
Obsessive-Compulsive Drug Use Scale; DDQ-DI =Demie Intention subscale of the Desire for Drug @aesaire; PAEE = physical activity
energy expenditure; SCL = skin conductance leveR $ skin conductance responses; ADS = Alcohol Deéeecy ScaleA = change scores;

ATEG = Attitudes Toward East Germans; BSPS = Blatizudl Subtle Prejudice Scale

'Reported B values derive from regression analgsighich the difference score is the dependeriaisée and Social Desirability and Social

Approval are the independent variables. *p < 0% < .01, **p < .001 (Significant effects are lolgd)
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Table 2

Summary of Literature on Differencesin Social Desirable Responding (SDR) and Explicit Measures Across Settings and Administration Modes

Study N Primary IV of Second IV SDR SR Main Effect Main Effect Differences on Notes
Admin Mode of Admin Measure Measure of Primary  of Second SR measure
Mode IV (F unless IV (F) across settings
otherwise
noted)
Paulhus (1984) 100 Anonymity SDQ 0ODQ: 3.25* Interaction of
undergrad (Anon; OoDQ MMPI-L: condition and
students Identified) MMPI-L 3.21* test type (IM
WSDS WSDS: vs. SDE) was
ESDS 2.64* significant
MCSDS MCSDS: (F=
2.35* 12.48*);
IM scales
affected more
significantly
by anonymity
than SDE
Lautenschlager 241 Admin Mode Anonymity BIDR v6 SDE: SDE: 6.02*
& Flaherty undergrad (Computer (Anon; (SDE 14.82* IM: 5.35*
(1990) students without Identified and IM) IM: 3.32*
backtracking;
Group Paper
and Pencil;
Individual
Paper and
Pencil)
Booth- 246 male  Admin Mode Anonymity BIDRv6 OCQ SDE: .33 SDE:7.25*  Organizational Similar trends
Kewley, Navy (Computer (Anon; (SDE IM: .12 IM: 3.76* Commitment  obtained with
Edwards, & recruits with Identified and IM) (identified did not differ ~ dichotomous
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Rosenfeld backtracking; participants  significantly scoring but
(1992) Computer presented across groups main effect of
without selves more (specific anonymity
backtracking; favorably) values not level did not
Paper and reported) reach
pencil) significance
Rosenfeld, 247 male  Admin Mode Anonymity BIDRv6 GPA Not Multivariate  No difference
Booth- Navy (Paper and (SDE significant :3.57* between
Kewley, recruits pencil; and IM) (specific IM: 7.12** groups
Edwards, Computer- values not  (ldentified
&Thomas nonlinked; reported) participants
(1996) Computer had
linked) significantly
higher IM
scores)
Rosse et al. 197 job Context BIDRv6 NEO-PlI t=7.6** Job applicants Applicants
(1998) applicants  (Job (IM scale (job had with high
and 73 job application; only) applicants significantly levels of IM
incumbents Job scoring reported higher scores  significantly
incumbent) system significantly on positive more likely to
not higher IM traits (E, C, be hired
specified scores) and A) and based on
significantly reported
lower on levels of C
negative traits (IM levels
(Neuroticism) 1-2 SD above
with average  the mean)
effect size =
.65
Fox & 200 Israeli  Perceived BIDRv6 TN Self- Multivariate 1.43 No significant Secondary
Schwartz military Control MCSDS Concept :2.87* differences analyses
(2002) students (Fair control; Scale BIDR-IM: between comparing
Weakened (trustand 5.32** groups computer and
control; candor)  (higher paper-pencil
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Choice; Prior levels of admin found
familiarity of perceived significantly
stimuli and control led higher IM
responses) to higher scores in
levels of paper-pencil
IM) admin
Wilkerson, 85 Context (Job  Admin MCSDS SR GPA Multivariate No Over-reporting
Nagao, & undergrad screening Mode BIDR V6 and SAT :26.40** significant of GPA and
Martin (2002) students interview; (Computer; (IM scale scores (V=.40) results SAT scores in
Consumer Paper and only) MCSDS: (specific job screening
survey) pencil) 5.32** values not  interview
BIDR-IM: reported) condition, but
3.31** not significant
(participants (specific
in job values not
screening reported)
interview
presented
selves more
favorably)
Lajunen & 47 Finnish  Anonymity BIDRv6 DBQ SDE: .34 Anon No difference
Summala applicants  (Anon; (SDE IM: 8.90** participants between
(2003) for a Identified) and IM) (identified reported successful
driving participants undesirable and non-
instructor presented behaviors successful
training selves more significantly applicants on
course and favorably) more often on any analyses
54 first- 6 of 27 DBQ
year items; no
students in effect when
course controlling for
IM scores
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Tooze et al. 484 Admin Mode MCSDS  Energy MCSDS
(2003) participants (Written Intake scores
measure; predictive of
Interview underreporting
measure; of energy
Physiologic intake in face-
measure) to-face
interview but
not SR energy
intake measure
Risko, Quilty, 120 Admin Mode BIDR v3 SD-E: Students were
& Oakman Canadian  (Paper and (SD-E, 12.53** randomly
(2006) undergrad pencil; Web) SD-D, (comparing assigned to 2
students and IMP student web admin modes
and 284 scales) and self-
self- MCSDS selected web No difference
selected EPQR-L participants; between
web self-selected admin modes
participants web when
reported controlling
lower SD-E for the
scores) sample
Gannon, 41 child Admin Time (1 MOLEST 9.52** Assessed at
Keown, & molesters  Context (BP; and 2) scale (sig. higher baseline then
Polaschek Control) MOLEST randomized
(2007) scores in BP  into groups
group) and assessed
2 53** again; 18in
(sig. higher BPL group
MOLEST and 23 in
scoresinat ~ control
time 2) group)
9.52** _ )
(BP group had Questionnaire
sig. higher read to
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MOLEST
scores at time

participant by
experimenter

2 when and verbal
comparedto  responses
time 1 and were
Control group recorded by
for 24 of 38 experimenter
items) on computer
Kreuter, 1501 Admin Mode Measure Marginally sig. Sig. higher
Presser, & University 1) CATI of diff. between 3 rate of
Tourangeau of 2) IVR desirable modes in for ~ misreporting
(2008) Maryland 3) Web and un- undesirable in CATI
Alumni desirable items (p<.07; group when
academic F-value not comparing
events reported); sig. SR
diff. between information
CATI and to
Web (p<.02; information
F-value not available
reported) through the
university

Table Note: SDQ = Self-Deception Questionnaire; ObQther-Deception Questionnaire; MMPI-L: Minnesbtaltiphasic Personality Inventory-Lie

Scale; WSDS = Wiggins Social Desirability Scale[J5SS= Edwards Social Desirability Scale; MCSDS = Mae-Crowne Social Desirability Scale; SDR

= Socially Desirable Responding; BIDR = Balanceekmmory of Desirable Responding (versions 3 an®&B)E = Self-Deceptive Enhancement; IM =

Impression Management; SD-E = Self-Deceptive Enbarent; SD-D = Self-Deceptive Denial; IMP = ImpressManagement; OCQ = Organizational

Commitment Questionnaire; GPA = Grade Point Aver&pQR-L = Eysenck Personality Questionnaire Relviskie Scale; NEO-PI-R: NEO Personality

Inventory-Revised; SR = Self-report; DBQ = DriviBghavior Questionnaire; CATI = Computer Assistetepkone interview; IVR = Interactive Voice

Recognition; BP: Bogus Pipe Line (use of a fakelééector); * p <.05 *p < .01

**p < .001

6€T

6ET Uoessa) Bupjows ul ANjigelsaq [e190S



Table 3

Summary of Sudy Procedures
Orientaton WK-2 WK-1 QD Days -7 WK+1 WK+4
(Lab) (Lab) (Lab) (Lab) (EMA) (Lab) (Lab)

Implicit Assessment
IAT X X X® X° X° X
Stroog X X X° X° X° X
EA X X X X X
Self-report Assessment
Semantic differential sce X X X° X° X
QSL X X X° X° X
SCQ X X X X X
BIDR X
PDA Craving X°
PDA Attitude X°

Table Note: IAT = Implicit Association Test; StrogpModified Smoking Stroop Task; EA = Expectancycassibility Task; QSU = Questionnaire of

Smoking Urges (10 items); SCQ = Smoking Conseque@uestionnaire (5 items); BIDR = Balanced InventifrDesirable Responding (40 items); PDA

Craving = Craving item administered on PDA; PDAide = Attitude item administered on PDA; WK-2wat weeks prior to participants’ quit day;

WK-1 = one week prior to participants’ quit day; Gparticipants’ quit day; EMA = ecological momemnjtassessment data provided via measures on a

personal digital assistant (PDA) for one week follty participants’ quit day; WK+1 = one week follng participants’ quit day; WK+4 = four weeks

following participants’ quit day; X= assessments involved in comparison of effectamvs. EMA (Aim 5). Note: Order of completion ofpicit and

implicit measures was counterbalanced across jpatits. The order of completion of individual labtmry assessments (explicit and implicit) was

randomly determined for each participant.
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Table 4

Sample Szes for Participants with Balanced Inventory of Desirable Responding (BIDR) Scores

Orientation  WK-2 WK-1 QD Provided WK+1 WK+4
(signed ICD) (Lab) (Lab) (Lab) EMA data (Lab) (Lab)
MDACC
Total 150 138 125 116 57 111 99
w/ BIDR data 113 105 98 92 54 91 83
USUHS
Total 118 103 88 84 63 79 78
w/ BIDR data 118 103 88 84 63 79 78
ALL
Total 268 241 213 200 120 190 177
w/ BIDR data 231 208 186 176 117 170 161

Table Note: MDACC = Patrticipants assessed at MDeksah Cancer Center (Houston, Texas); USUHS dcRamts assessed at the
Uniformed Services University of the Health Scien(Rethesda, Maryland); BIDR = Balanced Inventdripesirable Responding; WK-2 =
two weeks prior to participants’ quit day; WK-1 seoweek prior to participants’ quit day; QD = peigiants’ quit day; EMA = ecological
momentary assessment data provided via measuepensonal digital assistant (PDA) for one weelofaing participants’ quit day; WK+1

= one week following participants’ quit day; WK+4feur weeks following participants’ quit day

T
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Table 5

Summary Satigtics for the Balanced I nventory of Desirable Responding (BIDR) for Participants Included in Analyses

MDACC (n=113) USUHS (n = 118) ALL (N =231)
SDE Mean (SD) 6.67 (3.61) 8.45 (3.81) 7.58 (3.81)
Median 6 8 7
Range 0-16 1-20 0-20
Alpha 72 .68 72
IM Mean (SD) 6.73 (3.97) 7.73 (3.57) 7.24 (3.80)
Median 6 8 7
Range 0-16 0-16 0-16
Alpha .80 72 77
TS Mean (SD) 13.41 (6.64) 16.18 (6.28) 14.82 (6.59)
Median 12 16 14
Range 1-28 13-32 1-32
Alpha .84 .78 .82

Table Note: MDACC = Participants assessed at MDekswh Cancer Center (Houston, Texas); USUHS =djmatits assessed at the

Uniformed Services University of the Health Scien(®ethesda, Maryland); SDE = Self-Deceptive Enbarant scale of the BIDR; IM =

Impression Management scale of the BIDR; TS = Tettate of the BIDR (total of all 40 items)
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Table 6

Association between BIDR scores and Baseline Variables

Low BIDR (Total High BIDR (Total Correlation of BIDR (Total
N= 123 N= 108 with Baseline Variable

Age (years) 43.8 (12.3) 43.0 (1.9) .01

Gender (% Female) 46.3 42.6 -.01

Race (% Non-White) 39.3 56.5 .18**

Cigarettes per Day 19.8 (8.09) 19.5 (8.49) -.05

FTND scores (0 - 10) 5.30 (2.10) 5.19 (2.02) -.05

CO Orientation (ppm) 21.6 (1.5) 2.4 (9.51) -.00

Cotinine in Saliva (ng/ml) 384.7 (225.3) 415.3 @3. .07

Table Note: BIDR = Balanced Inventory of DesiraBlesponding (Total Score); FTND =

Fagerstrom Teashiootine Dependence; CO

Orientation = Carbon Monoxide level at the Orieotakession. Data are mean (SD) or percent. @atmes are Pearson’s r. Cotinine in saliva

was assessed at the non-abstinent session

*p<.05 *p<.01
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Table 7

Association between I mpression Management (IM) scores and Baseline Variables

Low IM High IM Correlation of IM with Baselin
N= 122 N= 109 Variable

Age (years) 42.8 (11.8) 44.1 (11.5) .09

Gender (% Female) 4.1 49.5 13*

Race (% Non-White) 43.4 51.4 .08

Cigarettes per Day 19.6 (8.3) 19.7 (8.3) .04

FTND scores (0 - 10) 5.3 (2.0) 5.3(2.1) .02

CO Orientation (ppm) 21.5(1.4) 2.5(9.7) .05

Cotinine in Saliva (ng/ml) 389.5 (219.3) 41.5 (Z2B8. -.04

Table Note: IM = Impression Management scale oBakanced Inventory of Desirable Responding; FTNBagerstrom Test for Nicotine

Dependence; CO Orientation = Carbon Monoxide lav#he Orientation session. Data are mean (Spgment. Correlations are Pearson’s r.

Cotinine in saliva was assessed at the non-abstsession * p < .05
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Table 8

Association between Self-Deceptive Enhancement (SDE) scores and Baseline Variables

Low SDE High SDE Correlation of SDE witt
N= 119 N=112 Baseline Variable

Age (years) 44.4 (12.0) 41.4 (11.2) -.07

Gender (% Female) 53.8 34.8 -.14*

Race (% Non-White) 38.7 56.3 -.24%*

Cigarettes per Day 19.9 (8.1) 19.5 (8.5) -.05

FTND scores (0 - 10) 5.4 (2.2) 5.1 (1.9) -.10

CO Orientation (ppm) 21.4 (1.2) 2.7 (9.9) .07

Cotinine in Saliva (ng/ml) 404.7 (234.2) 394.1 (B2 -.04

Table Note: SDE = Self-Deceptive Enhancement sufalee Balanced Inventory of Desirable RespondifigD = Fagerstrom Test for
Nicotine Dependence; CO Orientation = Carbon Motdexevel at the Orientation session. Data are rf®Bj or percent. Correlations are

Pearson’s r. Cotinine in saliva was assessed aidih@bstinent session *p <.05 *p < .0l
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Table 9

Differencesin Explicit and Implicit Attitudes Toward Smoking for Low and High BIDR Participants (Strategy 1)

Partial Partial
ANCOVA Low High ANCOVA  Correlation Correlation
Self- Low BIDR High BIDR Low and Implicit BIDR BIgDR Lowand petween SR and between SR and
Report M (SD M (SD High High Implicit (r Implicit (r
p (SD) (SD) BIDR M(SD) M(SD) gipR plicit (r) plicit (r)
(F value) (Fvalue)  Low BIDR High BIDR
NON  SDS 174 (1.04) -1.94(1.12) 2.11 IAT effect.91-(.52) -.93 (.50) .59 .02 2%
AB SDS -1.79 (1.10) -1.79 (1.18) .04 IAT effect 0.854) -.83(56) 1.07 21* 17
QD SDS 239 (.84) -2.28(1.10) .22 IAT effect -(786) -.79 (.54) 1.46 17 28%*
PDA PDA IAT
PDA o 3.04(142) 247 (139) 3.99% Sffoct -32(43) -27(37) .52 12 14
WK+1 SDS 2.39(.77) -2.33(1.09) .08 IAT effect 52.(.53) -.59 (52) .72 13 28*
WK+4  SDS 2.38(.80) -2.45(98) .24 IAT effect 3.751) -58(52) .96 27 20
Mean  SDS 2,04 (.79) -2.10 (.99) .62 IAT effect 4-(745) -.76 (47) .96 25 25*

Table Note: Hypotheses 1A, 2A, and 3A. BIDR =a@uled Inventory of Desirable Responding; NON = Mbstinent session (pre-quit); AB = 12 hour

abstinent session (pre-quit); QD = participantst day; PDA = assessments given on a personabdigsisistant for one week following quit day; WK+1

= one week following quit day; WK+4 = four weeksléaving quit day; Mean = Mean of 5 laboratory sessi; IAT = Implicit Association Test; SDS =

Semantic Differentiation Scales (-3 to +3); PDAiitle (1 to 7); Ns vary from 199 (NON) to 152 (WK+# = 107 for PDA analyses; degrees of freedom

for ANCOVA analyses = NON (1, 194), AB (1, 194)DQL, 169), WK+1 (1, 164) and WK+4 (1, 147); *p<,0%p<.01
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Table 10

Differencesin Craving and Attentional Bias Toward Smoking Cues for Low and High BIDR Participants (Srategy 1)

Partial Partial
ANCOVA ANCOVA Correlation Correlation
Self-  LowBIDR HighBIDR oW and _ LowBIDR  HighBIDR  owand Dbetween  between
Report M (SD) M (SD) High Implicit M (SD) M (SD) High SR and SR and
BIDR BIDR Implicit (r)  Implicit (r)
(F value) (F value)
Low BIDR  High BIDR
NON  QSU 3.98 (2.58)  3.02 (2.50) 6.80** Z}ffggp 26.67 (75.20) 35.31 (98.40) .88 .07 -.06
AB QSu 6.12 (2.22) 5.81(2.48) 1.10 forggp 37.35(92.28) 26.70 (83.17) 1.06 14 .03
QD QSu 3.68(2.27) 2.73(2.38) 7.63* g:frggp 15.62 (79.50) 16.34 (6.26) .01 12 -.28%
PDA  PPA 420 (1.20) 2.97 (1.35) 2.59* PDA ~ 1799(490) 1362(36.43) .82 17 .02
Craving Stroop
WK+1 QSU 2.39 (2.05) 1.73(1.97) 4.91* forggp 11.62 (69.39) -.92(89.46)  1.82 -.13 .04
WK+4  QSU 2.15(2.00) 1.45(1.97) 3.81 forggp 19.54 (76.26)  16.60 (7.40) .00 -.02 18
Mean QSU  3.94(1.83) 3.17 (1.94)8.35% g:frgé)tp 25.11 (45.19) 19.27 (64.29) .52 17 20

Table Note: Hypotheses1B, 2B, and 3B. BIDR = Beéal Inventory of Desirable Responding; NON = Nbgrtment session (pre-quit); AB = 12 hour

abstinent session (pre-quit); QD = quit day; PDAssessments given on a personal digital assift@m)(for one week following quit day; WK+1 =

one week following quit day; WK+4 = four weeks fmMling quit day; Mean = Mean of 5 laboratory sessjid@SU = Questionnaire for Smoking Urges

(0 to 10); PDA Craving (1 to 7); Ns vary from 196QN) to 160 (WK+4); N = 117 for PDA analyses; dezg®f freedom for ANCOVA analyses =

NON (1, 191), AB (1, 191), QD (1, 165), WK+1 (1,20éand WK+4 (1, 145); *p<.05, **p<.01
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Table 11

Differencesin Explicit and Implicit Expectancies from Smoking for Low and High BIDR Participants (Srategy 1)

Partial Partial
ANCOVA ANCOVA Correlation Correlation
Self- LowBIDR High BIDR oW and  LowBIDR HighBDR  Lowand between  between
Report M (SD) M (SD) High Implicit M (SD) M (SD) High SR and SR and
BIDR BIDR Implicit (r)  Implicit (r)
(F value) (F value)
Low BIDR  High BIDR
88.11 -69.56
NON  SCQ  5.83(2.33) 4.76(2.59) 7.36** EA effect (554.49) (51.50) 3.22 .03 .10
187.17 -3.58
AB SCQ 7.10 (2.16) 6.66(2.32) 1.69 EA effect(559_64) (596.66) 5.51* 23* .26*
16.57 -164.72
*% *
QD SCQ  5.38(2.46) 4.17(2.69)8.88 EA effect (412.39) (581.82) 4.03 18 .19
-8.83 -253.62
*% * *%
WK+l SCQ  4.24(2.47) 3.14(2.28)8.37 EA effect (609.82) (669.59) 6.52 .06 34
-103.79 -253.34
*% *% *%
WK+4 SCQ  3.84(2.41) 2.67(2.07)8.76 EA effect (51.40) (568.71) 2.41 .36 46
6.29 -105.06
*% * *k *%
Mean SCQ  551(1.87) 4.47(2.07)12.37 EA effect (382.94) (471.94) 6.71 .30 43

Table Note: Hypotheses1C, 2C, and 3C. BIDR = Baddrinventory of Desirable Responding; NON = Noastelent session (pre-quit); AB = 12 hour

abstinent session (pre-quit); QD = quit day; WK+are week following quit day; WK+4 = four weeksléling quit day; Mean = Mean of 5 laboratory

sessions; EA = Expectancy Accessibilty; SCQ = Smgkionsequences items (0 - 10); Ns vary from 194NINto 135 (WK+4); degrees of freedom for

ANCOVA analyses = NON (1, 189), AB (1, 189), QD {54), WK+1 (1, 148) and WK+4 (1, 130); *p<.05 p&.01
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Table 12

Correlations Between BIDR Scores and Explicit and Implicit Attitudes Toward Smoking (Strategy 2)

Partial Correlation Partial Correlation Moderation Effect
Self-report between BIDR and  Implicit between BIDR and Regression (b value)
Self-Report (r) Implicit (r) 9
b =.029 (SE = .021)
NON SDS -.16* IAT effect -.06 ARZ = 009
b = .003 (SE = .021)
AB SDS -.04 IAT effect -.06 AR = 000
b= .020 (SE = .018)
QD SDS -.03 IAT effect -13 AR = 017
PDA PDA Attitudes -.23* PDA IAT effect 02 b =013 (SE =.057)
AR®=.001
b= .022 (SE =.019)
WK+1 Sbs -.08 IAT effect -11 ARZ = .008
= -.001 (SE = .020)
_ *
WK+4 SDS 16 IAT effect .03 AR? = .000
b =.012 (SE = .018)
Mean SDSs -.12 IAT effect -.07 ARZ = 002

Table Note: Hypotheses1A, 2A, and 3A. NON = Nostaient session (pre-quit); AB = 12 hour abstirss#sion (pre-quit); QD = quit day; PDA =
assessments given on a personal digital assi®@#)(for one week following quit day; WK+1 = one &kefollowing quit day; WK+4 = four weeks
following quit day; Mean = Mean of 5 laboratory sies's; BIDR = Balanced Inventory of Desirable Regpog; IAT = Implicit Association Test;
Explicit Attitudes = Semantic Differentiation Scale3 to +3); Ns range from 195 (NON) to 148 (WK:M)= 103 for PDA analyses; *p<.05, **p<.01.
r values are Pearson partial correlation coeffisielm values for moderation effect are unstandadiiegression coefficients for the interaction lestw

BIDR scores and implicit measures in regressiofyaisa(see text)
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Table 13

Correlations Between BIDR Scores and Craving and Attentional Bias Toward Smoking Cues (Strategy 2)

Self-report Partial Correlation betweenlmplicit Partial Correlat_iqn between Moderati_on Effect
BIDR and Self-Report (r) BIDR and Implicit (r) Regression (b value)
NON Qsu -.18* Stroop effect 12 2;2 (:)080(08'5 =.000)
AB Qsu -12 Stroop effect -.09 2;2;0%%?'5 =.000)
QD Qsu -.27* Stroop effect .04 2;2'-:0%16 éSE = .000)**
PDA PDA Craving  -.42* PDA Stroop effect  -.13 2;2;0%%55'5 =.001)
WK+1 Qsu - 21 Stroop effect -11 2;2 (:)080(08'5 = .000)
WK+4 Qsu -16 Stroop effect .02 2;2 '3981(18'5 = .000)
Mean Qsu -.24% Stroop effect .00 2;2 (:)080(??'5 =.000)

Table Note: Hypotheses1B, 2B, and 3B. NON = Nosiiabnt session (pre-quit); AB = 12 hour abstirsa#sion (pre-quit); QD = quit day; PDA =
assessments given on a personal digital assi®@#)(for one week following quit day; WK+1 = one &kefollowing quit day; WK+4 = four weeks
following quit day; Mean = Mean of 5 laboratory siess; BIDR = Balanced Inventory of Desirable Regpog; QSU = Questionnaire for Smoking
Urges (0 to 10); Ns range from 196 (NON) to 151 (W4 N = 112 for PDA analyses; *p<.05, **p<.01values are Pearson Partial correlation
coefficients; b values for moderation effect arstandardized regression coefficients for the imtitza between BIDR scores and implicit measures in

regression analysis (see text)
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Table 14

Correlations Between BIDR Scores and Explicit and Implicit Expectancies from Smoking (Strategy 2)

Self-report Partial Correlation between Implicit Partial Correlation between Moderation Effect

BIDR and Self-Report (r) BIDR and Implicit (r) Regression (b value)
NON scQ -.21% EA effect -10 2;2;0_%% (()SE = .000)
AB scQ -.15* EA effect -.15* Z;Z;O.%%éSE =-000)
QD SCQ -.29% EA effect -19* Z;z;o%%éSE =.000)
WK+1 SCQ LDk EA effect - 19+ 2;2 Sogo(gE =.000)
WK+4 SCQ - 25+ EA effect -21* b =090 (SE =.000)
Mean SCQ -.30% EA effect -19% b = -.000 (SE = .000)

AR? = .000

Table Note: Hypotheses1C, 2C, and 3C. NON = Natiaént session (pre-quit); AB = 12 hour abstirsmgsion (pre-quit); QD = quit day; WK+1

= one week following quit day; WK+4 = four weeksléaving quit day; Mean = Mean of 5 laboratory sessi; BIDR = Balanced Inventory of
Desirable Responding; EA = Expectancy Accessib$§Q = Smoking Consequences items (0 - 10); Nserénogn 192 (NON) to 131 (WK+4);
*p<.05, **p<.01. rvalues are Pearson Partial elation coefficients; b values for moderation effeie unstandardized regression coefficients fer th

interaction between BIDR scores and implicit measun regression analysis (see text)
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Table 15

Effect of Socially Desirable Responding (SDR) Across Sates, NON vs. AB sessions (Strategy 1 and 2)

NON session AB session
Main Effect Main Effect Interaction: Interaction:
Low BIDR High BIDR Low BIDR High BIDR of State of dich SDR State x dich.  State x cont.
M (SD) M (SD) M (SD) M (SD) (F value) (F Value) SDR SDR
(F Value) (F Value)

SDS -1.73 (1.04) -1.97 (1.12) -1.83 (1.09) -1.847) .08 .87 1.97 2.48
QSuU 4.01 (2.63) 2.99 (2.48) 6.12 (2.25) 5.77 (2.51) 153.93* 4.76* 2.78 .90
SCQ 5.86 (2.36) 4.87 (2.49) 7.11(2.18) 6.68 (2.35) 64.78** 4.90* 2.01 .67
IAT -.93 (.52) -.94 (.50) -.81 (.54) -.86 (.57) 9.99** 1.12 46 .01
Stroop  23.22 (73.21) 36.41 (88.72) 37.60(92.31) .0@%83.08) .01 .00 2.66 3.68
EA 104.87 (558.07) -68.89 (51.90) 168.47 (561.5725.33 (578.22) 1.13 7.10** .27 46

Table Note: Hypotheses 4A, 4B, and 4C. The F vidughe State x dich. (dichotomous) SDR = inteatteffect for Strategy 2. The F value for the

State x cont. (continuous) SDR = interaction effectStrategy 1. BIDR = Balanced Inventory of Dabie Responding; SDR = Socially Desirable

Responding; NON = Non-abstinent session (pre-gaB)= 12 hour abstinent session (pre-quit); SDSm&ntic Differential Scales (-3 to +3); QSU

= Questionnaire of Smoking Urges (0 -10); SCQ = HngpConsequences items (0 - 10); IAT = ImplicitsAsiation Test; Stroop = Smoking Stroop

Task; EA = Expectancy Accessibilty; N = 178 (df=173) for NON and AB sessions (participants wbmpleted both sessions); *p<.05, **p<.01

[A])

ZST uonessa) Bupjows ul ANjigelisaq [e10s



Table 16

Effect of Socially Desirable Responding (SDR) Across Sates, AB vs. QD Sessions (Strategy 1 and 2)

AB session QD sessio
Low BIDR High BIDR  LowBIDR  High BIDR mas"t’a'fged mﬂ?cﬁ_ﬁggR ISr]ttaetre;el)C(tgzh Isnttaetreaitlcoc?nt
M (SD) M (SD) M (SD) M (SD) Fvae)  (Fvale . SOR SDR
(F Value) (F Value)

SDS  -1.86(1.07) 181 (117)  2.40(84)  -2.310. 36.92%* 11 04 01
QSU  6.04(2.26) 581(251)  3.70(2.28)  2.69(2.41) 20.59* 4.29* 3.99* 5.61*
SCQ  7.01(2.17) 6.68(2.35) 540 (247)  419(273) 101.71% 5,28 4.81* 6.74*
AT -.82(53) -84 (.55) - 74 (.56) -79 (.55) 2.9 1.53 30 1.12
Stroop  41.41(89.38)  26.43(82.69) 15.58 (79.95) .3466.26)  4.82* 99 1.05 1.68
EA 15527 (562.10) -4.05(587.54) 9.19 (416.52) 8.67 (572.80) 9.85* 6.64* 20 00

Table Note: Hypotheses4A, 4B, and 4C. The F vatu¢hfe State x dich. (dichotomous) SDR = intemactffect for Strategy 2. The F value for the

State x cont. (continuous) SDR = interaction dffec Strategy 1. BIDR = Balanced Inventory of Dable Responding; SDR = Socially Desirable

Responding; AB = 12 hour abstinent session (pr&:dq@D = quit day; SDS = Semantic Differential Szsa(-3 to +3); QSU = Questionnaire of

Smoking Urges (0 -10); SCQ = Smoking Consequeneeassi (0 - 10); IAT = Implicit Association Test; 8p = Smoking Stroop Task; EA =

Expectancy Accessibilty; N = 169 (df = 164) for N@Nd AB sessions (participants who completed betlsisns); *p<.05, **p<.01
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Table 17

Effect of Socially Desirable Responding (SDR) Across Settings, Lab vs. Field (Strategy 1 and 2)

Lab Field
. . Interaction: Interaction:
Low BIDR High BIDR Low BIDR  High BIDR (';’][as'r;t'ﬁged ('\)’Lﬂ?cfffseg? Setting x  Setting
M(SD) M (SD) M (SD) M (SD) F value)g (F valuo) dich. SDR  cont. SDR
(F Vvalue) (F Value)
SDS  -2.48(72) -2.26(1.14) PDA Atiitudes -.964@).  -1.52(1.39) 111.00* .66 12.08* 7.59%
QSU  3.07(1.94) 2.01(1.81) PDACraving 4.20 (1.29)2.97 (1.35)  5.44* 14.93* 14 11
IAT  -67(42) -.65(46) PDAIAT -30 (.38) -2730) 14.20% .04 17 .01
Stroop 7.05(5.8) 6.81(64.7) PDA Stroop 17.99Q%. 13.62(36.43) .01 64 .06 38

Table Note: Hypotheses 5A, 5B, 5C, and 5D. Thelbevéor the Setting x dich. (dichotomous) SDR #eraction effect for Strategy 2. The F value

for the Setting x cont. (continuous) SDR = intéi@teffect for Strategy 1. BIDR = Balanced Invagtof Desirable Responding; SDR = Socially

Desirable Responding; Lab = mean of assessmergn giiaboratory on quit day and one week aftet day (WK+1); Field = mean of assessments

given on PDA during the week between quit day amel week after quit day (WK+1); SDS = Semantic Défeial Scales (-3 to +3); QSU =

Questionnaire of Smoking Urges (0 -10); IAT = InefiliAssociation Test; Stroop = Smoking Stroop Task; 107 (df = 1, 102) for AB and QD

sessions (participants who completed both sessitms)05, **p<.01
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Table 18

Summary of Study Hypotheses
Aim | Hypothesis Outcome | Notes
1 1A: Negative association between BIDR and SRualitis Partial Suppoft Mixed support in lab;
supported in field
1B: Negative association between BIDR and SR oravi Supported
1C: Negative association between BIDR and SR oog¢cexpectancies Supported
2 2A: No association between BIDR and implicittatlies Supported
2B: No association between BIDR and attentionas bi Supported
2C: No association between BIDR and implicit expacies Not Supported  Positive association
between BIDR and EA
3 3A: Association between SR and implicit attitugesaker in high BIDR Not Supported No moderation
3B: Association between attentional bias and agweaker in high BIDR Partial Support Moderatigtyocon QD
3C: Association between SR and implicit expectemeieaker in high BIDR Not Supported No moderation
4 4A: Association between BIDR and SR (but not igiplattitudes vary across states Partial Support
4B: Association between BIDR and SR craving (lattattentional bias) varies across states Partipp8rt | Association differed
between AB and QD
4C: Association between BIDR and SR (but not igifliexpectancies vary across states Partial StippAssociation differed
between AB and QD
5 5A: Association between BIDR and SR craving siegrin lab vs. field Not Supported No difference in

5B:

5C:
5D:

Association between BIDR and SR attitudesrgjen in lab vs. field

No difference in association between BIDR atidntional bias in lab vs. field

Not Supporte
Supported

No difference in association between BIDR anglicit attitudes in lab vs. field

Supported

correlation
0 Correlatiogter in field

Table Note: SR = self-report; BIDR = Balanced Ineen of Desirable Responding; EA = Expectancy Asdasty (implicit expectancies)

NON = Non-abstinent session (pre-quit); AB = 12 halostinent session (pre-quit); QD = quit day
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System 2 Cognition:
Slow
Serial
Controlled ASERRRREEEEE
Effortful
Rule-governed
Conscious

System 1 Cognition:
Fast
Parallel
Automatic
Effortless
Associative
Largely Unconscious

Cmmmm -

156

Impression
Management:
System 2 bias?

Self-Deceptive
Enhancement:
System 1 bias?

Figure1l. Dual process model of socially desirable respogn@d&DR) which

hypothesizes that Self-Deceptive Enhancement @esléption) acts on

system 1 cognition and Impression Management (atbeeption) acts on

system 2 cognition.
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System 2 Cognition:
Slow
Serial Impression
Controlled  GEEEEE R Management:
Effortful System 2 bias?
Rule-governed
Conscious

System 1 System 1 Self-Deceptive

Cognition: Cognition: Enhancement:
OTHER OBJECTS SELF System 1 bias?

(Me = Good)

Figure2. Dual process model of socially desirable respogn@d&DR) which
hypothesizes that Self-Deceptive Enhancement @esléption) acts on
system 1 cognition specifically related to evakmggo-related content (i.e.,
Me = Good), and Impression Management (other-dem®pacts on system 2

cognition.
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“Low” SDR “High” SDR
EXplIClt Explicit
Attitude Attitude
+ +
Implicit Attitude Implicit Attitude
Explicit Explicit
Attitude bl Att'i)tude
+ N b2
rl
Implicit Attitude Implicit Attitude

M2<M1 r2=r1l b2=b1

Figure 3. Possible effect of Socially Desirable RespondBDR) on self-
report measures and the association between gelftr@nd implicit
measures. The Figure assumes that the effect BfiSBimilar across all
participants high in SDR (see text for details). sboriginal slope; b2 =
slope adjusted for the effect of SDR; rl = origioairelation between
implicit and explicit attitudes; r2 = correlatiodjasted for the effect of
SDR; M1 = original mean value (“x”) of implicit arekplicit attitudes; M2

= mean value adjusted for the effect of SDR.
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“Low” SDR “High” SDR
Explicit Explicit
Attitude Attitude
+
+
¥
4 l I J
4
Ity
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Implicit Attitude ImpI|C|t Attitude
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Explicit
Attitude bl Att?tude
+ . b2
rl
Implicit Attitude Implicit Attitude

M2<M1 r2<rl b2=bl

Figure4. Possible effect of SDR on self-report measureistaa
association between self-report and implicit measuiThe Figure assumes
that the effect of Socially Desirable RespondinDR$ varies across all
participants high in SDR (see text for details) Abdriginal slope; b2 =
slope adjusted for the effect of SDR; rl = origioairelation between
implicit and explicit attitudes; r2 = correlatiodjasted for the effect of
SDR; M1 = original mean value (“x”) of implicit arekplicit attitudes; M2

= mean value adjusted for the effect of SDR.
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“High” SDR
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Figure5. Possible effect of Socially Desirable RespondBiQR) on self-

report measures and the association between galftrend implicit

measures. The Figure assumes that the effect BfiSargest in

individuals with the most positive “true” attitudésee text for details).

b1l = original slope; b2 = slope adjusted for tHeafof SDR; r1 = original

correlation between implicit and explicit attitugle® = correlation adjusted

for the effect of SDR; M1 = original mean value{‘®f implicit and

explicit attitudes; M2 = mean value adjusted fa éffect of SDR.



; T/P
Quit Day [ et 'I;/g ]
Lab Lab Lab Lab Lab Lab
-2 -1 0 +1 T T +4

l l l l‘_ EMA —*l l

Orientation
#1 #2 #3 #4 #b5
NON vs. AB NON vs. AB QD WK+1 WK+4
M-

Figure6. Summary of study design. Lab = sessions conductdt laboratory; T/P = sessions conducted via
telephone; EMA = ecological momentary assessmedatptavided via measures on a personal digitattsdi (PDA)
for one week following participants’ quit day; NGhnon-abstinent session (pre-quit); AB = 12 hougtialent session
(pre-quit); QD = participants’ quit day; WK+1 = omeek following quit day; WK+4 = four weeks follomg quit day;

Note: Order of completion of NON and AB sessiorswounterbalanced across participants.
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MeanExplicit Attitude

Salf-reported Attitudes (-3 to +3)
o

LowBIDR High BIDR

t=2.24
p <.05

|AT Effect (D score)

Meanimplicit Attitude

0 |
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- I
15 4
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ns,p>.6

Figure 7. Differences in explicit and implicit attitudesrfiow and high Balanced Inventory of Desirable Regbng

(BIDR) participants (strategy 1); mean expliciitaties were significantly more negative in the HRJDR group,

however mean implicit attitudes did not differ sigrantly between these two groups.
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Figure 8. Relationship between mean explicit and implititades toward smoking for low and high BIDR ($t@gy 1);

the relationship between explicit and implicit tatties toward smoking was weaker in the high growpthe mean

explicit attitude toward smoking was significanthpre negative in this group.
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Figure 9. Relationship between mean self-reported smokimigbamiogical measure of smoking for low and high
BIDR; the relationship between self-report and dgdal measures of smoking did not differ betwdenttvo BIDR
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Figure 10. Study hypotheses; Lab = assessments conducted in
laboratory; EMA = assessments conducted on the NI = non-
abstinent session (pre-quit); QD = quit day; ABbstiment session

(pre-quit).
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Figure 11. Differences in QSU ratings (explicit craving) ahe Stroop effect (Attentional Bias; a measurergdlicit

craving) for low and high BIDR participants (Strgyel); mean explicit craving differed significanthgtween low and

high BIDR groups, however implicit craving did rdbffer significantly between the low and high greup
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Figure 12. Relationship between QSU rating (explicit crayiagd the Stroop Effect (Attentional Bias; a measufr
implicit craving) for low and high BIDR on the quday (Strategy 1); the relationship between QSihgand the

Stroop Effect was significantly more negative ia thigh group.
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Figure 13. Differences in QSU ratings (explicit craving) aheé Stroop effect (a measure of implicit cravifay)low and
high BIDR patrticipants for the NON (Non-Abstinent. AB (Abstinent) comparisons (Strategy 1); neitiweplicit nor

implicit craving differed significantly between th@wv and high groups at the non-abstinent and iadastisessions.
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Figure 14. Differences in QSU ratings (explicit craving) ate {Stroop effect (a measure of implicit craving) law
and high BIDR participants for the AB (Abstinent. QD (Quit day) comparisons (Strategy 1); high Blparticipants
reported significantly lower levels of craving hetquit day session but not the abstinent sedsawever implicit

craving did not differ significantly between theM@nd high groups at the abstinent or quit dayisess
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Figure 15. Relationship between attitude measures (exg@iutimplicit) and Balanced Inventory of Desirable
Responding (BIDR) scores assessed outside of ioedory on a personal digital assistant (PDA)dtegy 1); mean
explicit attitudes assessed on the PDA was assacwath BIDR scores, however mean IAT effect assgss the PDA

was not associated with BIDR scores.
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Figure 16. Relationship between craving measures, QSU matiexplicit craving) and the Stroop effect (a measaf
implicit craving),and BIDR scores assessed outfiddaboratory on a personal digital assistant (P{(3rategy 1);

mean explicit craving assessed on the PDA was m$sdavith BIDR scores, however mean implicit crayvassessed

on the PDA was not associated with BIDR scores.
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Figure 17. Differences in SDS ratings (explicit attitudesgdAT effect (implicit attitudes) for low and higBIDR
participants for the lab vs. field comparisons &gy 1); high BIDR participants reported signifittg more negative
explicit attitudes in the field but not in the labtory, however implicit attitudes did not diffegsificantly between the

low and high groups in the laboratory or in thédfie
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Appendix A: IRB Approval Document for MDACC Data
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study data for analysis to Dr. Andrew Waters, collaborator on this study, and his statistical team at the
Uniformed Semnvices University of the Health Sciences.

section and the collaborators of these changes.

Please inform the appropriate indviduals in your department'section and your collaborators of these
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Appendix B: IRB Approval Document for USUHS Data

Jamuary 8. 2010

MEMORANDUM FOR ANDREW WATERS., Ph.D., MEDICAL AND CLINICAL PSYCHOLOGY

SUBJECT: USUHS IRB #1 (FWA 00001628; Dol Assurance PEI001) Approval of G172JY for Human
Subjects Parficipation

protocal G1T21Y, entitied [353030-2] Cognitive Processes in Smoking Cessation, was reviewed and
approved for execution on January 8, 2010 by Edmund Howe, MD, JO under the prowision of 32 CFR
218 MDEH1)Suppl. F7T). This approval will be reported to the USUHS IRB #1 scheduled to meset
on January 14, 2010,

The majority of smokers are mo@ivated o guit. However, most quit attemnpis end in faslure, with many
refapsec oocuming n the Girct fow daye It is therefore mporant o undersiand the mechanioms undedying
relapse o smoking. so that more effective mterventions can be developed. Most reseanch on the
posychological processes underying relapse has relied on guestionnaire (self-report) measures \We are
usang computenzed reacton time tasks, denved from expenmental cognitive psychology, o assess
processes that may not be captured by sef-report. Heavy smokers who wish to quit smoking complete
cognitve assessments in a laboratory sefting and on a handheld computer for one week after their

quet day. The prmary specific aim is to examine the associations between the cognitive measures and
subsequent relapse to smoking. Results from this study may help us to identify individuals who are high
risk for an early relapse, and facilitate the development of smoking cessation interventions.

Awthonzation to conduct protocol G1720Y will auiomatcally terminate on January 5, 2011. i you plan o
continue data collection or analysis beyond this date, IRB approval for continuation is required. Please
submit a USU Form 3204 A/B. appication for continusing approval by November 8, 2008 You will receive
a reminder from [RBMNeL

You are required to submit amendments to this protocol, changes to the informed consent document (if
applicable), adverse event reports, and other information pertinent to human research for this project n
IRENet. Mo changes to this proéocol may be implemented prior to IRB approval. f you have questions
regarding this IRB action or guestions of a more general nature conceming human participstion in
research, please contact Micah Stretch at 301-285-0819 or mstretchi@usuhs. mil.

"EBlectronic Signature Motce: In accordance with the "Government Papersork EEmination Act® (GPEA)
(Pub.L_ 105-277; codified at 44 USC 3504); Federal and DOD applicable instructions, directives and
regulations, documents have been slectronically signed and authorized by all who have been required to
do so. These signatures have the same effect as their paper-based counterparts. Verficaton is retained
within our protected electronic records and audit traids.®

i =5



Modified Stroop Task

Appendix C: Pictures of PDA assessments

Implicit Association Test (IAT)

Self-reported craving item
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Appendix D: Balanced Inventory of Desirable Responding, Version 6

EBIDE Versicn 6 — Form 40

Lzmg the scale below as a gusde. write 2 mmiber besids sach sarement 1o mdicare how ommch
w1 agTee wath it

- - ;] i & & T
- T - 1)

HOT TRUE SOMEWHAT TRJLfE VERY TRIUE

My first mnpressions of people wsaally nom ot to be Nzt

It would be hard for me to break any of nzv bad kabits,

I dom’™t care to Enow what other people really thank of me.

[ hawe not afways been honest with noyseif

I always know wiy I ke thnss,

When nzy emosions ane aroused, it biases my thinking

Omce I've made up ooy mind, other people can seldom change my opmson.
I ara niot 2 safe driver when I exceed the spasd st

I ama fially in comirol of ooy own e,

10.7s hxdhmmﬂumu&admrbmgﬂnum

11 I never repref ooy decisions.

I2 [ sometimes lose outon things becmse I can't maks up ooy mind soom snoash
13, The reasom [ viode is because ooy wore can makes 3 difference,

14 My parents were not always fiir when they pumished me.

15. [ am a compéstely mtionsl person.

iguaah CIEicIan

O G - O A o Lk il et

10 dsaﬂnﬁ!mﬂlmefmpenplehappmrodﬁhkeme

20. [ dom't abways kmow the r=asons why I do the thinss [ do

211 I sometimes tell 1o 1f T have to.

1"' . I never cover up oy mmstakes,
Mhiﬁﬂm“lmmmdm

HEMME

25 [ sometimes oy (o got even rather than forgmve and forges.

2:5 I always obey laws, even if T'm antikely to gat causha
7. T have said somedhine bad about 2 friend behind his or her back.

I‘,E‘Whmlheupemle ately, Imwdhm:un,.
20 [ hawe received oo much i from a salesperson wethont telling him or ber.

32 Lhave pever dropped Ditter on the sirest,

33 [ sometipnes drive faster than che speed liome

34 T pever read sexy books of magazines.

35. [ have done thirgs that 1 don't t=l other people abom

34. I never ke things thar don't belong to me

37, [ hawve mken sick-leave Som work of school even though I wasn 't eally adk
35, I have mever damaged a Hhrary book or store merchandise withon repoming ir.
32, [ have some precty awfal kakdrs.

#). [ don't zoz=ip aboat other people’s usmess.



181

Appendix E: Semantic Differential Items

Semantic Differential ltems

By circling a number from -3 to +3, please ratedkgree to which you think
smoking is associated with the following adjectives

- The greater (more positive) number you choosepntbre you think that smoking
is associated with the word on the right.

- The lesser (more negative) number you choosentite you think that smoking
is associated with the word on the left.

- Circle zero if you think that smoking is not reeld to the word on the left or the
right.

SMOKING is....

Negative Positive
-3 - 2 e — R 0 -——--mm-- +1 e +2 ——ee- +3
Bad Good
=3 e A =1 e 0 ----mmmmee- +1 e 42— +3
Unpleasant Pleasant
-3 - 2 e — R 0 -——--mm-- +1 e +2 ——ee- +3
Terrible Wonderful
=3 e A =1 e 0 ---mmmmmee- +1 e 42— +3
Nasty ice



Appendix F: Questionnaire of Smoking Urges

Questionnaire of Smoking Urges

Instructions: Indicate how much you agree or disagvith each of the
following statements by circling the number betwstongly disagree and
strongly agree. The closer you choose a numbenécend or the other
indicates the strength of your disagreement oreageait. Please complete
every item. We are interested in how you are thiglor feelingright now as
you are filling out the questionnaire.

Strongly Strongly

Disagree Agree
1.1'have a desire for a 0 1 2 3 4 5
cigarette.
2. Not.hmg wpuld be better th: 0 1 2 3 4 5
smoking a cigarette
3. If it were possible, |
probably would smoke a 0 1 2 3 4 >
cigarette.
4. 1 would control things better 0 1 2 3 4 S)
if I could smoke
5. All | want is a cigarette. 0 1 2 3 4 °
6. | have an urge for a 0 1 2 3 4 5
cigarette.
7. A cigarette would taste 0 1 2 3 4 5
good
8. 1 would do aimost anythin¢ 1 2 3 4 5
for a cigarette.
9. Smoking would make me 1 2 3 4 5
less depressed.
10. I am going to smoke as 0 1 2 3 4 S

soon as possible.
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Appendix G: Smoking Consequences Questionnaire

Smoking Consequences Questionnaire

The questions below describe different beliefs pebpve about the
consequences of smoking a cigarette. For eadiedbtlowing items,
please circle a number that best describes you.

(1) Smoking now would help me relax
1 2 3 4 5 6 7 8 9 10 11

NO! YES!

(2) Smoking now would energize me
1 2 3 4 5 6 7 8 9 10 11

NO! YES!

(3) A cigarette would taste good now
1 2 3 4 5 6 7 8 9 10 11

NO! YES!

(4) Smoking now would satisfy my cravings
1 2 3 4 5 6 7 8 9 10 11

NO!! YES!!

(5) Smoking now would help reduce boredom
1 2 3 4 5 6 7 8 9 10 11

NO! YES!



Appendix H: Sample pictures from the smoking IAT

Nonsmoking object (top left), smoking object (baottteft)

Nonsmoking human (top right), and smoking humarrt@o right)
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Appendix I: Tables for Impression Management (IMjadyses

Table 11

Differencesin Explicit and Implicit Attitudes Toward Smoking for Low and High IM Participants (Strategy 1)

Partial Partial
Correlation Correlation
. ANCOVA . ANCOVA between between
Self- Low IM High IM Low and imolicit Low IM High IM Lowand SR and SR and
Report M (SD) M (SD) High IM P M(SD) M(SD) . AN N
High IM Implicit ()  Implicit (r)
(F value)
(F value)
Low IM High IM
NON SDS -1.78 (1.05) -1.90 (1.12) .44 IAT effect 88(.52) -.96(.49) 2.02 .03 19
AB SDS -1.88 (1.06) -1.70 (1.22) 1.27 IAT effect 78.(54) -85(.56) 2.17 .20* .20
QD SDS -2.39 (.85) -2.28(1.10) .68 IAT effect -(r27) -.82(.53) 1.95 .20 .25*
PDA 'ZE.fAd 2.85(1.35) 2.64(1.49) .58 PDA IAT effect -.334)4 -.27 (.35) .64 .09 12
WK+1 SDS -2.37(.80) -2.34(1.07) .12 IAT effect 69.(.53) -.63(.51) .08 .20 22
WK+4  SDS -2.34(.83) -2.50(.94) 1.00 IAT effect 72.(45) -77 (47) 1.59 24* 34%*
Mean SDS -2.08 (.76) -2.06 (1.01) .01 IAT effect 81-(.43) -.88(.39) .79 .20* .28**

Table Note: IM = Impression Management scale of8HgR; NON = Non-abstinent session (pre-quit); AB2 hour abstinent session (pre-quit);

QD = quit day; PDA = assessments given on a pelstigital assistant (PDA) for one week followingigday; WK+1 = one week following quit

day; WK+4 = four weeks following quit day; Mean =elsh of 5 laboratory sessions; IAT = Implicit Assdimn Test; SDS = Semantic

Differentiation Scales (-3 to +3); Ns vary from 1@80N) to 160 (WK+4); N = 107 included in PDA ansdg; *p<.05, **p<.01.
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Table 12

Differencesin Craving and Attentional Bias Toward Smoking Cues for Low and High IM Participants (Strategy 1)

Partial Partial
ancova oreaton Coretton
Self- Low IM High IM Low and Imolicit Low IM High IM Low and SR and SR and
Report M (SD) M (SD) High IM P M (SD) M (SD) High IM Implicit (f)  Implicit (1)
(F value) (F value) P P
Low IM High IM
NON QSU  3.94(2.60) 3.06 (2.49) 6.27* forggp 33.10 (73.04) 28.10 (10.83) .28 -.01 -.06
AB QSU  6.31(2.13) 5.60(2.52) 5.38* glffr:gp 33.86 (93.07) 3.82(82.87) .07 15 01
QD  QSU  3.54(2.24) 2.89(2.45) 4.24* for:gp 19.72 (69.41) 11.78 (72.59) .48 18 -26*
DA PDA
PDA 401(1.28) 3.15(1.50) 11.80**  Stroop 23.18 (42.04) 8.60(33.74)  4.22 16 -.04
Craving
effect
WK+l QSU  2.29(1.97) 1.83(2.09) 2.60 S;fr:cotp 15.72 (65.38) -5.75(92.19)  3.60 -.01 18
WK+4 QSU  1.99(1.90) 1.63(2.12) 1.19 szr:gp 16.45 (78.85) 2.11(67.18) .20 14 21
Mean QSU  3.84(1.72) 3.29 (2.08)5.03* g‘:frggp 24.06 (43.48) 2.42 (55.26) .37 .01 24

Table Note: IM = Impression Management scale oBH2R; NON = Non-abstinent session (pre-quit); AB2 hour abstinent session (pre-quit);

QD = quit day; PDA = assessments given on a pelstigital assistant (PDA) for one week followingigday; WK+1 = one week following quit

day; WK+4 = four weeks following quit day; Mean =elsh of 5 laboratory sessions; QSU = Questionnair€foking Urges (0 to 10); Ns vary

from 200 (NON) to 160 (WK+4); N = 117 included iDR analyses; *p<.05, *p<.01.
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Table 13

Differencesin Explicit and Implicit Expectancies from Smoking for Low and High IM Participants (Strategy 1)

Partial Partial

Correlation Correlation
ANCOVA ANCOVA between SR between SR

Self- Low IM High IM Low and Imolicit Low IM High IM Low and and Imolicit  and Implicit
Report M (SD) M (SD) High IM P M (SD) M (SD) HighiM P 0 P
(F value) (F value)
Low IM High IM
EA 75.28 -57.69
NON SCQ  5.73(2.42) 4.86(2.54)5.63* offect  (a67.79) (og045) 408 .07 -.00
« EA 155.24 35.43 . .
AB SCQ  7.43(2.02) 6.30(2.34) 11.70 ofec (a7 oi7o1 190 24 22
EA 4.68 -153.02
QD SCQ  515(254) 443(271) 352 oo aiois margs 257 18 22
EA -15.61 -214.93
* * *
WK+1 SCQ  4.06 (2.39) 3.34 (2.45) 3.77 ofieci (59847 (68447 566 11 28
EA -123.87  -23.01
*% *% *%
WK+4 SCQ  3.76 (2.41) 2.77 (2.12) 6.79 ofeci (0684 (57953 188 39 43
Mean SCQ  542(185) 4.59(2.13)8.31%* A 46.52 -89.58 4.9+ 30%* 4%

effect (354.53 (501.01

Table Note: IM = Impression Management scale of8HgR; NON = Non-abstinent session (pre-quit); AB2 hour abstinent session (pre-quit);
QD = quit day; WK+1 = one week following quit dajK+4 = four weeks following quit day; Mean = MeahSolaboratory sessions;; EA =

Expectancy Accessibilty; SCQ = Smoking Consequeitesss (0 - 10); Ns vary from 196 (NON) to 160 (W&K)#+*p<.05, **p<.01.
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Table 14

Correlations Between IM Scores and Explicit and Implicit Attitudes Toward Smoking (Strategy 2)

Self-report Partial Correlation between Implicit Partial Corrglgtion between Moderatipn Effect

IM and Self-Report (r) IM and Implicit (r) Regression (b value)
NON  Explicit Attitudes ~ -.13 IAT effect -.06 ZF?Z.SS.SS((?E =.019)
AB Explicit Attitudes .01 IAT effect -.05 2;2 ;-9;;1(3E = .019)
QD Explicit Attitudes ~ -.05 IAT effect -13 ZI':Z .:O_Aé)lg,gSE = .017)
PDA  PDA Attitudes -19 PDA IAT effect .06 ZF:Z -:0%42 (()SE = .044)
WK+1  Explicit Attitudes ~ -.06 IAT effect -12 Z;Z -:0?7 éSE =.018)
WK+4  Explicit Attitudes ~ -.14 IAT effect 02 2;2 ':0%715‘,8'5 = .017)
Mean  Explicit Attitudes  -.08 IAT effect -.07 2;2-35.39(15E = .016)

Table Note: IM = Impression Management scale ofBH2R; NON = Non-abstinent session (pre-quit); AB 12 hour abstinent session (pre-quit);
QD = quit day; PDA = assessments given on a pelstigital assistant (PDA) for one week followingigday; WK+1 = one week following quit
day; WK+4 = four weeks following quit day; Mean =elsh of 5 laboratory sessions; IAT = Implicit Assdimin Test; Explicit Attitudes = Semantic
Differentiation Scales (-3 to +3); Ns range fronBX8ION) to 150 (WK+4); N = 105 included in PDA ays#s; *p<.05, **p<.01. r values are
Pearson correlation coefficients; b values for matilen effect are unstandardized regression caefffis for the interaction between IM scores and

implicit measures in regression analysis (see text)
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Table 15

Correlations Between IM Scores and Craving and Attentional Bias Toward Smoking Cues (Strategy 2)

Partial Correlation between

Partial Correlation betweenModeration Effect

Self-report IM and Self-Report (r) Implicit IM and Implicit (r) Regression (b value)

NON Qsu - 21%* Stroop effect .04 b =.000 (SE = .000)
AR? = .00(

AB QSuU -11 Stroop effect -.06 b =.000 (SE = .000)
AR? = .00¢

QD Qsu -, 22%* Stroop effect -.06 b =.000 (SE = .000)
AR? = .01¢

PDA PDA Craving  -.35* PDA Stroop effect -.14 b =.000 (SE = .000)
AR? = .006

WK+1 Qsu -12 Stroop effect -12 b =.000 (SE =.000)
AR? =001

WK+4 Qsu -.06 Stroop effect .08 b =.000 (SE = .000)
AR? = .03¢

Mean QsuU - 19% Stroop effect -.03 b =.001 (SE =.000)

AR? = .06¢

Table Note: IM = Impression Management scale of8HgR; NON = Non-abstinent session (pre-quit); AR2 hour abstinent session (pre-
quit); QD = quit day; PDA = assessments given pergonal digital assistant (PDA) for one week follty quit day; WK+1 = one week
following quit day; WK+4 = four weeks following quilay; Mean = Mean of 5 laboratory sessions; QSQuestionnaire for Smoking Urges (0
to 10); Ns range from 194 (NON) to 153 (WK+4); NL£5 included in PDA analyses; *p<.05, **p<.01. alwes are Pearson correlation

coefficients; b values for moderation effect arstandardized regression coefficients for the imtitma between IM scores and implicit

measures in regression analysis (see text)
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Table 16

Correlations Between IM Scores and Explicit and Implicit Expectancies from Smoking (Strategy 2)

Self-report Partial Correlation betweenImplicit Partial Corrglgtion between Moderatipn Effect

IM and Self-Report (r) IM and Implicit (r) Regression (b value)
NON  SCQ - 23 EA effect -1 Z;z-i’?go(fE =-000)
AB sco 15+ EA effect -10 ZI;Z-S?SS(fE =.000)
oD  SCO Py EA effect _15* ZI_\;-S‘?&SE =.000)
WK+1  SCQ -14 EA effect 18" ZI;Z-S(.’;’S’E =-000)
WK+4  SCQ -19* EA effect -19% ZI:ZISC.)J(.)O(LLSE =-000)
Mean  SCQ - 27 EA effect -.15* ZI;.S(.)J(_)S(J_SE = .000)

Table Note: IM = Impression Management scale oB8H2R; NON = Non-abstinent session (pre-quit); AB2 hour abstinent session (pre-
quit); QD = quit day; PDA = assessments given pergonal digital assistant (PDA) for one week folley quit day; WK+1 = one week
following quit day; WK+4 = four weeks following quilay; Mean = Mean of 5 laboratory sessions; EAxpdetancy Accessibilty; SCQ =
Smoking Consequences items (0 - 10); Ns range 1®81(NON) to 133 (WK+4); *p<.05, **p<.01. r valuese Pearson partial correlation
coefficients; b values for moderation effect arstandardized regression coefficients for the imtitma between IM scores and implicit

measures in regression analysis (see text)
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Table 17

Effect of IM Across Sates, NON vs. AB sessions (Strategy 1 and 2)

NON session AB session
. . Interaction: Interaction:
Low IM High IM Low IM High IM ('\)"fas”;a'tz;fed macliincEfEIgtE Statex  State x
M (SD) M (SD) M (SD) M (SD) (F value) F valu.e) dich. IM cont. IM
(F Value) (F Value)

SDS -1.77 (1.05) -1.90 (1.12) -1.88 (1.06) -1.722) .20 .02 1.89 2.37
Qsu 3.94 (2.60) 3.06 (2.49) 6.31 (2.13) 5.60 (2.52) 11.45** 8.79** .02 1.32
SCQ 5.73 (2.42) 4.86 (2.54) 7.43 (2.02) 6.30 (2.34) 5.60* 11.29** 1.05 .83
IAT -.88 (.52) -.96 (.49) -.78 (.54) -.85 (.56) .14 3.26 .45 .02
Stroop  33.10 (73.04) 28.10 (10.83) 33.86 (93.07) 82382.87) .33 .68 .07 1.05
EA 75.28 (487.79) -57.69 (589.45) 155.24 (547.776.43 (617.21) .24 4,38* .27 .05

Table Note: Hypotheses 4A, 4B, and 4C. The F viduéhe State x dich. (dichotomous) SDR = intdwaceffect for Strategy 2. The F value

for the State x cont. (continuous) SDR = inteatffect for Strategy 1. IM = Impression Managetrsaale of BIDR; NON = Non-abstinent

session (pre-quit); AB = 12 hour abstinent ses§ioe-quit); SDS = Semantic Differential ScalestG3-3); QSU = Questionnaire of Smoking

Urges (0 -10); SCQ = Smoking Consequences itemd.Q); IAT = Implicit Association Test; Stroop = 8king Stroop Task; EA = Expectancy

Accessibilty; N = 178 for NON and AB sessions (fpants who completed both sessions); *p<.05, *fd<
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Table 18

Effect of IM Across Sates, AB vs. QD sessions (Strategy 1 and 2)

AB session QD session
Main Main Interaction: Interaction:
Low IM High IM Low IM High IM Effect of Effect of State x State x
M (SD) M (SD) M (SD) M (SD) State dich. IM dich. IM cont. IM
(F value) (F value) (F Value) (F Value)
SDS -1.88 (1.06) -1.70 (1.22) -2.39 (.85) -2.280). 1.56 1.29 .28 2.48
Qsu 6.31 (2.13) 5.60 (2.52) 3.54 (2.24) 2.89 (2.45) 5.37* 6.20** .02 .90
SCQ 7.43 (2.02) 6.30 (2.34) 5.15 (2.54) 443 (2.71) 4.01* g 3%+ .48 .67
IAT -.78 (.54) -.85 (.56) - 72 (.57) -.82 (.53) .80 3.02 .03 .01
Stroop  33.86 (93.07) 3.82 (82.87) 19.72 (69.41) 78172.59) .73 .52 .02 3.68
EA 155.24 (547.77) 35.43 (617.21) 4.68 (412.15) 3-08 (587.75) 1.06 3.72 .02 .46

Table Note: Hypotheses4A, 4B, and 4C. The F viduthe State x dich. (dichotomous) SDR = intdmaceffect for Strategy 2. The F value
for the State x cont. (continuous) SDR = interactdfect for Strategy 1. IM = Impression Managensaale of BIDR; AB = 12 hour abstinent
session (pre-quit); QD = quit day; SDS = Semantftebential Scales (-3 to +3); QSU = Questionnaife&smoking Urges (0 -10); SCQ =
Smoking Consequences items (0 - 10); IAT = ImpKkgsociation Test; Stroop = Smoking Stroop Task;EBxpectancy Accessibilty; N =

169 for NON and AB sessions (participants who catgal both sessions); *p<.05, **p<.01

Table 19
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Effect of IM Across Settings, Lab vs. Field (Strategy 1 and 2)

Lab Field
Main Main Interaction: Interaction:
Low IM High IM Low IM High IM Effect of Effect of Setting x Setting X
M (SD) M (SD) M (SD) M (SD) Setting dich. IM  dich. IM cont. IM
(F value) (F Vvalue) (FValue) (F Value)
SDS -2.39 (.73) -2.30 (1.05) itDtiﬁj des "115(1.35)  -1.36(L49) 1.73 .00 3.96* 6.38%*
QSU  2.99 (1.90) 2.42 (2.02) E%mg 4.01 (1.28) 3.15(1.50) 5.29* 8.25% 21 .00
IAT -.62 (.50) -.73 (.49) PDA IAT  -.33 (.44) -.2736) 13.93* .28 .00 .01
Stroop  19.06 (47.21) 2.65 (63.55)2t[r)vop 23.18 (42.04) 8.60 (33.74) .00 3.54 23 06

Table Note: Data pertain to Hypotheses 5A, 5B, &, 5D. The F value for the Setting x dich. (dicmebdus) SDR interaction term tests the
interaction effect for Strategy 2. The F valuetfoe Setting x cont. (continuous) SDR interactiaomtéests the interaction effect for Strategy 1.
IM = Impression Management scale of the Balancedritory of Desirable Responding; Lab = mean of eswents given in laboratory on quit
day and one week after quit day (WK+1); Field = mehassessments given on PDA during the week legtwgait day and one week after quit
day (WK+1); SDS = Semantic Differential ScalestG33); QSU = Questionnaire of Smoking Urges (Rabhgk0); IAT = Implicit Association

Test; Stroop = Smoking Stroop Task; Ns ranged ft®&f117 for AB and QD sessions; *p<.05, **p<.01
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Appendix J: Tables for Self-Deceptive Enhancem8mtH) Analyses

Table J1

Differencesin Explicit and Implicit Attitudes Toward Smoking for Low and High SDE Participants (Strategy 1)

Partial Partial
ANCOVA ANCOVA  Correlation Correlation
Self- Low SDE  High SDE LC_>W and imolicit Low SDE High SDE LC_>W and  petween SR between SR
Report M (SD) M (SD) High P M (SD) M (SD) High and Implicit (r) and Implicit (r)
BIDR BIDR
(F value) (F value) Low SDE High SDE
NON  SDS -1.77 (1.04) -1.90 (1.13) 1.63 IAT effect.93(.50) -.91(.52) .15 .02 19
AB SDS -1.77 (1.15) -1.81(1.13) .55 IAT effect 2.854) -.81(56) .29 16 20
QD SDS 2.42(.83) -2.26(1.10) .03 IAT effect -(786) -.77(.55) 1.09 29%* 20
PDA PDA IAT
PDA  ji'qe 299(142) 253(141) 287 offoc -28(.34) -.31(45) .49 .05 13
WK+1 SDS -2.33(81) -2.38(1.04) .94 IAT effect 59.(.53) -.57 (.53) .42 13 25*
WK+4  SDS -2.38(81) -2.45(.96) .63 IAT effect 3.749) -.59 (54) .54 34% 25+
Mean  SDS -2.04 (.80) -2.10(.97) 1.74 IAT effect 76-(.44)  -73 (.47) .26 28 19

Table Note: SDE = Self-Deceptive Enhancement stfdiDR; NON = Non-abstinent session (pre-quit); AB.2 hour abstinent session (pre-quit);
QD = quit day; PDA = assessments given on a pelstigital assistant (PDA) for one week followingigday; WK+1 = one week following quit day;
WK+4 = four weeks following quit day; Mean = MeahSolaboratory sessions; IAT = Implicit Associatidest; SDS = Semantic Differentiation
Scales (-3 to +3); Ns vary from 199 (NON) to 152K¥); N = 107 included in PDA Attitude analyses avié 114 included in PDA analyses;

*p<.05, **p<.01.
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Table J2

Differencesin Craving and Attentional Bias Toward Smoking Cues for Low and High SDE Participants (Strategy 1)

Partial Partial
Correlation Correlation
ANCOVA
Sel-  LowSDE  High SDE f(')\lwcgr:gA oy LOWSDE  HighSDE  Lowand g%t";izn g%t";izn
Report M (SD) M (SD) : P M (SD) M (SD) High SDE n n
High SDE Implicit () Implicit ()
(F value)
(F value)
Low SDE  High SDE
NON  QSU 3.80 (2.60) 3.26 (2.55) 1.19 g‘]f]f:gp 22.00 (8.41)  39.38 (92.37) 4.25* -.03 .04
AB QSsu 6.21 (2.21) 5.73(2.45) 2.42 forggp 33.99 (93.52) 3.70(82.44) .39 .08 .06
QD QSu 3.83(2.17) 2.63(2.40) 14.01** g‘]ffrggp 9.10 (78.70) 2259 (62.05) 1.01  .24* - 31
DA PDA
PDA oo 410(126) 3.09(1.46) 1121  Stoop 12.85(42.09) 18.49(35.12) .01 17 17
raving
effect
WK+l QSU  2.49(1.91) 1.67 (2.08) 8.92** g‘]f{ggp 471 (81.42) 6.64 (78.10) .20 -.00 -.04
WK+4 QSU 2.22(2.08) 1.42 (1.87) 4.53* for:gp 23.48 (74.86) 12.94 (71.97) .52 -.04 18
Mean QSU  4.00(1.92) 3.15(1.83)1.26* S}f}fg(f"tp 2.95 (45.47)  23.67 (63.68) .29 17 23

Table Note: SDE = Self-Deceptive Enhancement safaBiDR; NON = Non-abstinent session (pre-quit); AB2 hour abstinent session (pre-quit);

QD = quit day; PDA = assessments given on a pelstgital assistant (PDA) for one week followingigday; WK+1 = one week following quit day;

WK+4 = four weeks following quit day; Mean = MeahSolaboratory sessions;; QSU = Questionnaire faoking Urges (0 to 10); Ns vary from 200

(NON) to 155 (WK+4); N = 116 included in PDA anadgs *p<.05, **p<.01
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Table J3

Differencesin Explicit and Implicit Expectancies from Smoking for Low and High SDE Participants (Srategy 1)

Partial Partial
ancova Coresien Coresien
Self- Low SDE  High SDE Low and Imolicit Low SDE High SDE Low and SR and SR and
Report M (SD) M (SD) High SDE P M (SD) M (SD) High SDE Implicit () Implicit ()
(F value) (F value) P P
Low SDE High SDE
NON SCQ 5.70 (2.46) 4.95(2.51) 2.21 EA effect  88865.65) -6.24 (502.11) 1.43 .07 A1
AB SCQ 7.19 (2.13) 6.58 (2.32) 4.04* EA effect  156.22 (578.93) 37.02 (585.30) 2.35 .25*% .24*
QD SCQ 5.61(2.32) 4.01(2.71) 17.40** EA effect  5.29 (441.88) -14.18 (553.78) 2.75 .23* A7
WK+1 SCQ 4,28 (2.40) 3.17 (2.35) 9.06** EA effect -37.25(627.55) -206.11 (659.94) 3.53 .13 .28*
WK+4  SCQ 3.94 (2.45) 2.71(2.12) 7.39** EA effect -72.85 (486.66) -278.32 (578.804.31* .36** 46%*
Mean SCQ 5.61(1.90) 4.43(2.03)16.62** EA effect 54.47 (397.19) -91.01 (459.05) 4.75* .33** 41

Table Note: SDE = Self-Deceptive Enhancement sufdllee Balanced Inventory of Desirable RespondM@N = Non-abstinent session (pre-quit);

AB = 12 hour abstinent session (pre-quit); QD =tipgrants’ quit day; WK+1 = one week following piaipants’ quit day; WK+4 = four weeks

following participants’ quit day; Mean = Mean ofdboratory sessions;; EA = Expectancy Accessib#@Q = Smoking Consequences items (Range

0 - 10); Ns vary from 196 (NON) to 135 (WK+4); *©5, **p<.01
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Table J4

Correlations Between SDE Scores and Explicit and Implicit Attitudes Toward Smoking (Strategy 2)

Partial Correlation between

Partial Correlation between Moderation Effect

Self-report SDE and Self-Report (r) Implicit SDE and Implicit (r) Regression (b value)
NON  Explicit Attitudes  -.14* IAT effect -.05 2;2 SzgégE =.017)
AB Explicit Attitudes ~ -.07 IAT effect -.05 AI;Z ;(,)ggs(SE = .018)
QD Explicit Attitudes .00 IAT effect -10 2;2 ':0_51%§SE = .0195)
PDA  PDA Attitudes ~ -.23* PDA IAT effect  -.04 2;2 -:0%‘:) ;SE = .038)
WK+1  Explicit Attitudes ~ -.09 IAT effect -.07 2;2 ;(_)ffz(SE =.015)
WK+4  Explicit Attitudes ~ -.15 IAT effect .04 2;2 ;9352(5E = .016)
Mean  Explicit Attitudes  -.14 IAT effect -.05 b =.046 (SE = .015)

AR? = 074

Table Note: SDE = Self-Deceptive Enhancement stfad#DR; NON = Non-abstinent session (pre-quit); AB2 hour abstinent session (pre-

quit); QD = quit day; PDA = assessments given pergonal digital assistant (PDA) for one week folltg quit day; WK+1 = one week following

quit day; WK+4 = four weeks following quit day; Mea Mean of 5 laboratory sessions; IAT = Implicggociation Test; Explicit Attitudes =

Semantic Differentiation Scales (-3 to +3); Ns mafigm 193 (NON) to 150 (WK+4); N = 105 includedRIDA analyses; *p<.05, **p<.01.r

values are Pearson correlation coefficients; besfor moderation effect are unstandardized reigressefficients for the interaction between

SDE scores and implicit measures in regressiorysisalsee text)
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Table J5

Correlations Between SDE Scores and Craving and Attentional Bias Toward Smoking Cues (Strategy 2)

Partial Correlation between

Partial Correlation between Moderation Effect

Selireport SDE and Self-Report (r) Implicit SDE and Implicit (r) Regression (b value)
NON  QSU -10 Stroop effect A7 2;2 Sogo(lsE =.000)
AB Qsu -10 Stroop effect -.10 2;2 (:)Ogo(fE =.000)
QD QSuU -.26* Stroop effect 13 2;2;0%12 (SE =.000)
PDA  PDA Craving - 40% PDA Stroop effect -.08 2;2 '2981(§E = .000)
WK+1  QSU - 24 Stroop effect -.08 2;2;0%%‘(15'5 =.000)
WK+4  QSU -.22%* Stroop effect -.04 2;2 '3981(35E =.000)
Mean  QSU -.23%* Stroop effect .04 2;2 (:)0(:)L6(ZSE =.000)

Table Note: SDE = Self-Deceptive Enhancement safaBiDR; NON = Non-abstinent session (pre-quit); AB2 hour abstinent session (pre-quit);

QD = quit day; PDA = assessments given on a pelstigital assistant (PDA) for one week followingigday; WK+1 = one week following quit

day; WK+4 = four weeks following quit day; Mean =elsh of 5 laboratory sessions; QSU = Questionnair&ioking Urges 0 to 10); Ns range

from 194 (NON) to 153 (WK+4); N = 115 included iDR analyses; *p<.05, **p<.01. r values are Pearsomnelation coefficients; b values for

moderation effect are unstandardized regressiofficieats for the interaction between SDE scored iamplicit measures in regression analysis (see

text)
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Table J6

Correlations Between SDE Scores and Explicit and Implicit Expectancies from Smoking (Strategy 2)

Self-report Partial Correlation between Implicit Partial Correlation between Moderation Effect

SDE and Self-Report (r) SDE and Implicit (r) Regression (b value)
NON  sCQ -14* EA effect -.06 2;2 -S?gl(fE = .000)
AB  SCQ -11 EA effect -16* 2;2 -S?i’z(fE = .000)
QD sScQ - ogwk EA effect 18+ 2;2 .398 3(655 = .000)
WK+l SCQ -27% EA effect -14 2;2 -3987(;55 = .000)
WK+4  SCQ - 24% EA effect -18* 2;2 -398 8(355 =.000)
Mean  SCQ -.28% EA effect A7 2;2 -3?8 5(OSE = .000)

Table Note: SDE = Self-Deceptive Enhancement stfadiDR; NON = Non-abstinent session (pre-quit); AB.2 hour abstinent session (pre-quit);
QD = quit day; WK+1 = one week following quit da§K+4 = four weeks following quit day; Mean = MeahSolaboratory sessions;; EA =
Expectancy Accessibilty; SCQ = Smoking Consequeitesss (0 - 10); Ns range from 190 (NON) to 133 (WA *p<.05, **p<.01. r values are
Pearson correlation coefficients; b values for matien effect are unstandardized regression caeffis for the interaction between SDE scores and

implicit measures in regression analysis (see text)
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Table J7

Effect of SDE Across States, NON vs. AB Sessions (Strategy 1 and 2)

NON session AB session
Main Main Interaction: Interaction:
Low SDE High SDE Low SDE High SDE Effect of Effectof  State x State x
M (SD) M (SD) M (SD) M (SD) State dich. IM dich. SDE cont. SDE
(Fvalue) (Fvalue) (F Value) (F Value)
SDS -1.77 (1.04) -1.97 (1.12) -1.77 (1.08) -1.83%) .06 .99 .55 1.44
QSuU 3.80 (2.60) 2.99 (2.48) 6.17 (2.17) 6.21 (2.21) 11.65* 2.75 .03 .24
SCQ 5.70 (2.46) 4.87 (2.49) 7.11(2.18) 7.19 (2.13) 6.52** 3.52 .08 .26
IAT -.93 (.50) -.94 (.50) -.81 (.54) -.82 (.54) .23 .56 .00 12
Stroop  22.00 (8.41) 36.41 (88.72) 37.60(92.31) 99393.52) .19 -90 3.37 5.61*
EA 88.63 (565.65) -68.89 (542.49) 168.47 (561.5766.22 (578.93) .24 2.88 .02 2.10

Table Note: Hypotheses 4A, 4B, and 4C. The F viduéhe State x dich. (dichotomous) SDR = intdwaceffect for Strategy 2. The F value
for the State x cont. (continuous) SDR = intexackffect for Strategy 1. SDE = Self-Deceptive BErdwanent scale of BIDR; NON = Non-
abstinent session (pre-quit); AB = 12 hour abstisession (pre-quit); SDS = Semantic Differentiedl®s (-3 to +3); QSU = Questionnaire of
Smoking Urges (0 -10); SCQ = Smoking Consequerieassi (0 - 10); IAT = Implicit Association Test; 8tp = Smoking Stroop Task; EA =

Expectancy Accessibilty; N = 178 for NON and ABsiess (participants who completed both sessions);05, **p<.01.
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Table J8

Effect of SDE Across States, AB vs. QD sessions (Strategy 1 and 2)

AB session QD session
Main Main Interaction: Interaction:
Low SDE High SDE Low SDE High SDE Effect of Effectof State x State x
M (SD) M (SD) M (SD) M (SD) State dich. SDE dich. SDE cont. SDE
(Fvalue) (FValue) (FValue) (F Value)
SDS -1.77 (1.15) -1.81 (1.13) -2.42 (.83) -2.24.0}. 1.23 .08 .59 22
Qsu 6.21 (2.21) 5.73 (2.45) 3.83 (2.17) 2.63 (2.40) 6.61* 8.44** 5.96* 5.85*%
SCQ 7.19 (2.13) 6.58 (2.32) 5.61 (2.32) 4.01(2.71) 6.01* 11.31* 8.61** 8.22**
IAT -.82 (.54) -.81 (.56) -.76 (.56) -.77 (.55) .64 .90 .83 .63
Stroop  33.99 (93.52) 3.70 (82.44) 9.10 (78.70) 2262.05) .55 .06 2.73 4.80*
EA 156.22 (578.93) 37.02 (585.30) 5.29(441.88) .184553.78) 1.01 2.92 .04 .07

Table Note: Hypotheses4A, 4B, and 4C. The F vidughe State x dich. (dichotomous) SDR = intdmaceffect for Strategy 2. The F value
for the State x cont. (continuous) SDR = intexackffect for Strategy 1. SDE = Self-Deceptive Exdeaanent scale of BIDR; AB = 12 hour
abstinent session (pre-quit); QD = quit day; SDSemantic Differential Scales (-3 to +3); QSU = Qisesaire of Smoking Urges (0 -10);
SCQ = Smoking Consequences items (0 - 10); IAT plicit Association Test; Stroop = Smoking StroosRaEA = Expectancy Accessibilty;

N = 169 for NON and AB sessions (participants whmpleted both sessions); *p<.05, **p<.01
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Table J9

Effect of SDE Across Settings, Lab vs. Field (Strategy 1 and 2)

Lab Field
Main Main Interaction: Interaction:
Low SDE High SDE Low SDE High SDE Effect of Effectof  Setting x Setting x
M (SD) M (SD) M (SD) M (SD) Setting dich. SDE dich. SDE cont. SDE
(F value) (F Value) (F Value) (F Value)
SDS -2.39 (.71) -2.31 (1.04) PDA Attitudes  -1.049) -1.47 (1.41) 2.03 1.25 4.40* 5.10*
QSsu 3.24 (1.90) 2.20 (1.92) PDA Craving  4.10(1.26) 3.09 (1.46) 5.98* 14.26** 231 .33
IAT -.67 (.51) -.68 (.49) PDA IAT -.28 (.34) -.3146) 14.03* .15 .00 .07
Stroop  7.69(59.13) 15.14 (52.47) PDA Stroop 124509) 18.49(35.12) .01 .53 .26 .75

Table Note: Hypotheses 5A, 5B, 5C, and 5D. Thalkesfor the Setting x dich. (dichotomous) SDR teiiaction effect for Strategy 2. The F value
for the Setting x cont. (continuous) SDR = intei@teffect for Strategy 1. SDE = Self-Deceptive B&ntement scale of BIDR; Lab = mean of
assessments given in laboratory on quit day andwvere after quit day (WK+1); Field = mean of assgsts given on PDA during the week
between quit day and one week after quit day (WK$DS = Semantic Differential Scales (-3 to +3);lQSQuestionnaire of Smoking Urges (O -
10); IAT = Implicit Association Test; Stroop = Smng Stroop Task; N = 107 for AB and QD sessionst{gaants who completed both sessions);

*p<.05, *p<.01
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